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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

<Editor’s note: Briefly describe the scope of this TR>

2
References 
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception".


…

[x]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols 
For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations 
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

Abbreviation format (EW)

LAA
Licensed-Assisted Access
4
Background

<Editor’s note: Briefly describe the background information for LAA design in CBRS band>

4.1
Task description 
4.2
Relevance with LAA band 46 and TDD band 48
4.3 

Regulatory Framework 
5
Band and Channel Arrangements 
<Editor’s note: Briefly describe the scope, approach and methodologies for multi-node tests design, including basic test design principles >

5.1
Operating band definition 

5.2
CA operating band definition
5.3
Channel bandwidth
5.4
CA channel bandwidth
5.5
Channel raster 
6
E-UTRA RF requirements for UE 
6.1
UE Transmitter Characteristics

6.1.1 
Transmit power

6.2
UE Receiver Characteristics

6.2.1 
Reference sensitivity power level
6.2.2
Adjacent channel selectivity

6.2.3
Blocking characteristics

7
E-UTRA RF requirements for BS

The following BS specific changes to TS 36.104 are expected due to introduction of the new 3.5GHz LAA/eLAA band in the USA.

7.1
BS Transmitter Characteristics
BS RF transmitter requirements for Band 49 are summarized below.

7.1.1 
Base station output power
For Band 49 operation in US, the BS EIRP power limit established by FCC for Category A CBSDs (Citizens Broadband Radio Service Devices) applies. Assessment of the EIRP level is described in Annex H of TS 36.104.
7.1.2
Unwanted and Spurious emissions
The following requirement may apply to E-UTRA BS operating in Band 48 and Band 49 in certain regions. Unwanted emissions shall not exceed the maximum levels specified in Table 7.1.2-1.
Table 7.1.2-1: Additional operating band unwanted emission limits for Band 48 and Band 49
	Channel bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 8)

	All
	0 MHz ( (f < 10 MHz
	0.5 MHz ( f_offset < 9.5 MHz
	-13 dBm
	1 MHz


The requirements of either Table 7.1.2-2 (Category A spurious emission limits) or Table 7.1.2-3 (Category B spurious emission limits) shall apply. 
7.1.2-2: BS Spurious emission limits, Category A

	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	9kHz ‑ 150kHz
	-13 dBm
	1 kHz 
	Note 1

	150kHz ‑ 30MHz
	
	10 kHz 
	Note 1

	30MHz ‑ 1GHz
	
	100 kHz
	Note 1

	1GHz ‑ 12.75 GHz
	
	1 MHz
	Note 2

	12.75 GHz ‑ 5th harmonic of the upper frequency edge of the DL operating band in GHz
	
	1 MHz
	Note 2, Note 3

	12.75 GHz - 26 GHz
	
	1 MHz
	Note 2, Note 4

	NOTE 1:
Bandwidth as in ITU-R SM.329 , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329, s4.1. Upper frequency as in ITU-R SM.329, s2.5 table 1 

NOTE 3: 
Applies only for Bands 22, 42, 43, 48 and 49.

NOTE 4:
Applies only for Band 46.


7.1.2-3: BS Spurious emissions limits, Category B

	Frequency range
	Maximum Level
	Measurement Bandwidth
	Note

	9 kHz ( 150 kHz
	-36 dBm
	1 kHz 
	Note 1 

	150 kHz ( 30 MHz
	-36 dBm
	10 kHz 
	Note 1

	30 MHz ( 1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz ( 12.75 GHz
	-30 dBm
	1 MHz
	Note 2

	12.75 GHz ( 5th harmonic of the upper frequency edge of the DL operating band in GHz
	-30 dBm
	1 MHz
	Note 2, Note 3

	12.75 GHz ( 26 GHz
	-30 dBm
	1 MHz
	Note 2, Note 4

	NOTE 1:
Bandwidth as in ITU-R SM.329, s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329, s4.1. Upper frequency as in ITU-R SM.329, s2.5 table 1 

NOTE 3: 
Applies only for Bands 22, 42, 43,48 and 49.

NOTE 4:
Applies only for Band 46.


The power of any spurious emission shall not exceed the limits of Table 7.1.2-4 for a BS where requirements for co existence with the system listed in the first column apply

7.1.2-4: BS Spurious emissions limits for E-UTRA BS for co-existence with systems operating in other frequency bands

	System type for E-UTRA to co-exist with
	Frequency range for co-existence requirement
	Maximum Level
	Measurement Bandwidth
	Note

	UTRA FDD Band XXII or E-UTRA Band 22
	3510 – 3590 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 22, 42, 48 or 49.

	E-UTRA Band 42
	3400 - 3600 MHz
	-52 dBm
	1 MHz
	This is not applicable to E-UTRA BS operating in Band 22, 42, 43, 48 or 49.

	E-UTRA Band 43
	3600 - 3800 MHz
	-52 dBm
	1 MHz
	This is not applicable to E-UTRA BS operating in Band 42, 43, 48 or 49.

	E-UTRA Band 48
	3550 - 3700 MHz
	-52 dBm
	1 MHz
	This is not applicable to E-UTRA BS operating in Band 22, 42, 43, 48 or 49.

	E-UTRA Band 49
	3550 - 3700 MHz
	-52 dBm
	1 MHz
	This is not applicable to E-UTRA BS operating in Band 22, 42, 43, 48 or 49.


The power of any spurious emission shall not exceed the limits of 7.1.2-5 for a Home BS where requirements for co-existence with a Home BS type listed in the first column apply.

7.1.2-5: Home BS Spurious emissions limits for co-existence with Home BS operating in other frequency bands
	Type of coexistence BS
	Frequency range for co-location requirement
	Maximum Level
	Measurement Bandwidth
	Note

	E-UTRA Band 42
	3400 - 3600 MHz
	-71 dBm
	100 kHz
	This is not applicable to Home BS operating in Band 22, 42, 43, 48 or 49.

	E-UTRA Band 43
	3600 - 3800 MHz
	-71 dBm
	100 kHz
	This is not applicable to Home BS operating in Band 42, 43, 48 or 49.

	E-UTRA Band 48
	3550 - 3700 MHz
	-71 dBm
	100 kHz
	This is not applicable to Home BS operating in Band 22, 42, 43, 48 or 49.

	E-UTRA Band 49
	3550 - 3700 MHz
	-71 dBm
	100 kHz
	This is not applicable to Home BS operating in Band 22, 42, 43, 48 or 49.


The following requirement may apply to E-UTRA BS operating in Band 48 and Band 49 in certain regions. The power of any spurious emission shall not exceed the limit specified in Table 7.1.2-6.
Table 7.1.2-6: Additional E-UTRA BS Spurious emissions limits for Band 48 and Band 49

	Frequency range
	Maximum Level
	Measurement Bandwidth
	Note

	3530MHz – 3720MHz
	-25dBm
	1 MHz
	Applicable 10MHz from the assigned channel edge 

	3100MHz – 3530MHz

3720MHz – 4200MHz
	-40dBm
	1 MHz
	


The power of any spurious emission shall not exceed the limits of Table 7.1.2-7 for a Local Area BS, where requirements for co-location with a BS type listed in the first column apply.
Table 7.1.2-7: BS Spurious emissions limits for Local Area BS co-located with another BS

	Type of co-located BS
	Frequency range for co-location requirement
	Maximum Level
	Measurement Bandwidth
	Note

	LA E-UTRA Band 42
	3400 – 3600 MHz
	-88 dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band 22, 42, 43, 48 or 49

	LA E-UTRA Band 43
	3600 – 3800 MHz
	-88 dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band 42, 43, 48 or 49

	LA E-UTRA Band 48
	3550 – 3700 MHz
	-88 dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band 42, 43, 48 or 49

	LA E-UTRA Band 49
	3550 – 3700 MHz
	-88 dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band 42, 43, 48 or 49


7.1.3
Adjacent channel leakage ratio

Legacy ACLR requirements apply for Band 49.

7.2
BS Receiver Characteristics
Considering that Band 49 adopts the same interlaced transmissions as Band 46, the same fixed reference channels (FRCs) for reference sensitivity, dynamic range and in-channel selectivity as Band 46 should be reused for Band 49. Legacy requirements should be instead reused for ACS, blocking, receiver spurious emission and intermodulation since, differently from Band 46, legacy interfering signal applies for eLAA operations in 3.5 GHz band. 
7.2.1
Reference sensitivity, dynamic range and in-channel selectivity
Band 49 reference sensitivity levels and applicable reference measurement channel for Local Area BS and Home BS are specified in Table 7.2.1-1 and Table 7.2.1-2 respectively.
Table 7.2.1-1: E-UTRA Local Area BS reference sensitivity levels

	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS

 [dBm]

	10
	FRC A1-3 in Annex A.1 [2] (Note 1)

FRC A1-8 in Annex A.1 [2] (Note 2)
	-93.5
-96.2

	20
	FRC A1-3 in Annex A.1 [2] (Note 1)

FRC A1-9 in Annex A.1 [2] (Note 2)
	-93.5
-96.2

	Note 1:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each. This reference measurement channel is not applied for Band 46 and Band 49.
Note 2:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each single interlace of FRC A1-8  and A1-9. This reference measurement channel is only applied for Band 46 and Band 49.


Table 7.2.1-2: E-UTRA Home BS reference sensitivity levels

	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS

 [dBm]

	10
	FRC A1-3 in Annex A.1 [2] (Note 1)

FRC A1-8 in Annex A.1 [2] (Note 2)
	-93.5

-96.2

	20
	FRC A1-3 in Annex A.1 [2]  (Note 1)

FRC A1-9 in Annex A.1 [2]  (Note 2)
	-93.5 

-96.2

	Note 1: 
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each. This reference measurement channel is not applied for Band 49.

Note 2:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each single interlace of FRC A1-8 and A1-9. This reference measurement channel is only applied for Band 49.



Band 49 dynamic range and applicable reference measurement channel for Local Area BS and Home BS are specified in Table 7.2.1-3 and Table 7.2.1-4 respectively.
Table 7.2.1-3: Local Area BS dynamic range for E-UTRA carrier
	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] / BWConfig
	Type of interfering signal

	10
	FRC A2-3 in Annex A.2 [2] (Note 1)

FRC A2-4 in Annex A.2 [2]  (Note 2)
	-62.2
-65.3
	-71.5
	AWGN

	20
	FRC A2-3 in Annex A.2 [2] (Note 1)

FRC A2-5 in Annex A.2 [2] (Note 2)
	-62.2
-65.3
	-68.4
	AWGN

	Note 1:
The wanted signal mean power is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A2-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each. This reference measurement channel is not applied for Band 46 and Band 49.

Note 2:
The wanted signal mean power is the power level of a single instance of the reference measurement channel. This requirement shall be met for each single interlace of FRC A2-4 and A2-5. This reference measurement channel is only applied for Band 46 and Band 49.


Table 7.2.1-4: Home BS dynamic range for E-UTRA carrier
	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] / BWConfig
	Type of interfering signal

	10
	FRC A2-3 in Annex A.2 [2]  (Note 1)

FRC A2-4 in Annex A.2 [2] (Note 2)
	-25.7

-28.8
	-35
	AWGN

	20
	FRC A2-3 in Annex A.2 [2] (Note 1)

FRC A2-5 in Annex A.2 [2] (Note 2)
	-25.7

-28.8
	-31.9
	AWGN

	Note1:
The wanted signal mean power is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A2-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each. This reference measurement channel is not applied for Band 49
Note 2:
The wanted signal mean power is the power level of a single instance of the reference measurement channel. This requirement shall be met for each single interlace of FRC A2-4 and A2-5. This reference measurement channel is only applied for  Band 49.


Band 49 in-channel selectivity and applicable reference measurement channel and interfering signal for Local Area BS and Home BS are specified in Table 7.2.1-5 and Table 7.2.1-6 respectively.
Table 7.2.1-5 Local Area BS in-channel selectivity for E-UTRA
	E-UTRA

channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] 
	Type of interfering signal

	10
	A1-3 in Annex A.1 [2] (Note 3)
A1-8 in Annex A.1 [2] (Note 2)
	-90.5
-93.2
	-69
-71.8
	10 MHz E-UTRA signal, 25 RBs (Note 3)
10 MHz E-UTRA interlace signal, 10 RBs (Note 2)

	20
	A1-3 in Annex A.1 [2] (Note 1) A1-9  in Annex A.1 [2] (Note 2)
	-90.5
-93.2
	-69
-71.8
	20 MHz E-UTRA signal, 25 RBs (Note 1)
20 MHz E-UTRA interlace signal, 10 RBs (Note 2)

	Note 1:
Wanted and interfering signal are placed adjacently around Fc, this reference measurement channel and interfering signal are not applied for Band 46 and Band 49.
Note 2:
Wanted and interfering signal interlaces are mirrored around Fc, this reference measurement channel and interfering signal are only applied for Band 46 and Band 49.
Note 3:
This reference measurement channel and interfering signal are not applied for Band 46 and Band 49.


Table 7.2.1-6 Home BS in-channel selectivity for E-UTRA
	E-UTRA

channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] 
	Type of interfering signal

	10
	A1-3 in Annex A.1 [2]  (Note 3)

A1-8 in Annex A.1[2]  (Note 2)
	-90.5

-93.2
	-69

-71.8
	10 MHz E-UTRA signal, 25 RBs (Note 3)

10 MHz E-UTRA interlace signal, 10 RBs (Note 2)

	20
	A1-3 in Annex A.1 [2]  (Note 1)

A1-9 in Annex A.1 [2]  (Note 2)
	-90.5

-93.2
	-69

-71.8
	20 MHz E-UTRA signal, 25 RBs (Note 1)

20 MHz E-UTRA interlace signal, 10 RBs (Note 2)

	Note 1: 
Wanted and interfering signal are placed adjacently around Fc, this reference measurement channel and interfering signal are not applied for Band 49.
Note 2:
Wanted and interfering signal interlaces are mirrored around Fc, this reference measurement channel and interfering signal are only applied for Band 49.
Note 3:
This reference measurement channel and interfering signal are not applied for Band 49.


7.2.2
Blocking
Blocking performance requirement for Band 49 Local Area BS and Home BS are specified in Table 7.2.2-1 and Table 7.2.2-2 respectively.
Table 7.2.2-1: Blocking performance requirement for Local Area BS for E-UTRA
	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap [MHz]
	Type of Interfering Signal

	1-7, 9-11, 13-14, 18,19, 21-23, 24, 27, 30, 33-45, 48-50, 51, 65, 66, 68, 70
	(FUL_low -20)
	to
	(FUL_high +20)
	-35
	PREFSENS +6dB*
	See table 7.6.1.1-2 [2]
	See table 7.6.1.1-2 [2]

	
	1 

(FUL_high +20)
	to

to
	(FUL_low -20) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 


Table 7.2.2-2: Blocking performance requirement for Home BS for E-UTRA
	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from  the channel edge of the wanted signal [MHz]
	Type of Interfering Signal

	1-7, 9-11, 13, 14, 18, 19, 21-23, 24, 27, 30, 33-44, 48-50, 51, 65, 66, 68, 70
	(FUL_low -20)
	to
	(FUL_high +20)
	-27
	PREFSENS +14dB*
	See table 7.6.1.1-2 [2]
	See table 7.6.1.1-2 [2]

	
	1 

(FUL_high +20)
	to

to
	(FUL_low -20) 

12750
	-15
	PREFSENS +14dB* 
	(
	CW carrier 


Blocking performance requirement for E-UTRA Band 49 Local Area BSs when co-located with BS in other frequency bands are specified in Table 7.2.2-3.
Table 7.2.2-3: Blocking performance requirement for Local Area BS when co-located with BS in other frequency bands.

	Co-located BS type
	Centre Frequency of Interfering Signal (MHz)
	Interfering Signal mean power (dBm)
	Wanted Signal mean power (dBm)
	Type of Interfering Signal

	LA E-UTRA Band 49
	3550-3700
	-6
	PREFSENS + 6dB*
	CW carrier


7.2.3
Receiver spurious emissions
The power of any spurious emission shall not exceed the levels in Table 7.2.3-1:
Table 7.2.3-1: General spurious emission minimum requirement

	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	30MHz ‑ 1 GHz
	-57 dBm
	100 kHz 
	

	1 GHz – 12.75 GHz
	-47 dBm
	1 MHz
	

	12.75 GHz ‑ 5th harmonic of the upper  frequency edge of the UL operating band in GHz
	-47 dBm
	1 MHz
	Applies only for Bands 22, 42, 43, 48 and 49.

	12.75 GHz ‑ 26 GHz
	-47 dBm
	1 MHz
	Applies only for Band 46

	NOTE:
The frequency range between 2.5 * BWChannel below the first carrier frequency and 2.5 * BWChannel above the last carrier frequency transmitted by the BS, where BWChannel is the channel bandwidth according to Table 5.6‑1 in [2], may be excluded from the requirement. However, frequencies that are more than 10 MHz below the lowest frequency of any of the BS supported downlink operating band or more than 10 MHz above the highest frequency of any of the BS supported downlink operating band shall not be excluded from the requirement. For BS capable of multiband operation, the exclusion applies for all supported operating bands. For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the excluded frequency range is only applicable for the operating band supported on each antenna connector.




8
Co-existence studies for 1 UL/2 DL
9
DL and UL access procedures


10
Summary of the changes in specification
The required changes to the 3GPP specifications for Band 49 are summarised in Table 9-1.

Table 9-1: 3GPP specifications with required changes
	Affected existing specifications

	Spec No.
	Subject of the CR
	Comments
	CR (Tdoc)

	36.101
	E-UTRA; UE Radio transmission and reception
	Core part
	

	36.104
	E-UTRA; Base Station (BS) radio transmission and reception
	Core part
	

	36.113
	E-UTRA; BS and repeater EMC
	Core part
	

	36.124
	E-UTRA; EMC requirements for mobile terminals and ancillary equipment
	Core part
	

	36.133
	E-UTRA; Requirements for support of RRM
	Core part
	

	37.104
	E-UTRA, UTRA and GSM/EDGE;
Multi-Standard Radio (MSR) Base Station (BS) radio transmission and reception
	Core part
	

	37.113
	E-UTRA, UTRA and GSM/EDGE;
Multi-Standard Radio (MSR) Base Station (BS) Electromagnetic Compatibility (EMC)
	Core part
	

	25.104
	Base Station (BS) radio transmission and reception (FDD)
	Core part
	

	25.461
	UTRAN Iuant interface: Layer 1
	Core part
	

	25.466
	UTRAN Iuant interface: Application part
	Core part
	

	25.133
	UTRAN: Requirements for support of radio resource management (FDD)
	Perf part
	

	37.141
	E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) conformance testing
	Perf part
	

	36.141
	E-UTRA; Base Station (BS) conformance testing
	Perf part
	

	25.141
	Base Station (BS) conformance testing (FDD)
	Perf part
	

	25.123
	UTRAN: Requirements for support of radio resource management (TDD)
	Perf part
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