3GPP TR 38.842 V0.1.0 (2021-06)
10
Release 17

	[bookmark: page1][bookmark: specType1][bookmark: specNumber][bookmark: specVersion][bookmark: issueDate]3GPP TR 38.842 V0.1.0 (2021-06)

	[bookmark: spectype2]Technical Report



	3rd Generation Partnership Project;
[bookmark: specTitle]Technical Specification Group Radio Access Network;
High power User Equipment (UE) (power class 2) for 
NR inter-band Carrier Aggregation (CA) and Supplementary Uplink (SUL) with x (x>2) bands DL and y (y=1, 2) bands UL;
[bookmark: specRelease] (Release 17)

		

	[image: 5G-logo_175px]
	[bookmark: logos][image: 3GPP-logo_web]

	

	[bookmark: warningNotice]The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP.
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.
This Specification is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and Reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.





	[bookmark: page2]

	[bookmark: coords3gpp]3GPP
Postal address

3GPP support office address
650 Route des Lucioles - Sophia Antipolis
Valbonne - FRANCE
Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16
Internet
http://www.3gpp.org


	[bookmark: copyrightNotification]Copyright Notification
No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

[bookmark: copyrightDate][bookmark: copyrightaddon]© 2021, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
All rights reserved.

UMTS™ is a Trade Mark of ETSI registered for the benefit of its members
3GPP™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
GSM® and the GSM logo are registered and owned by the GSM Association



[bookmark: tableOfContents]
Contents
Foreword	4
1	Scope	6
2	References	6
3	Definitions of terms, symbols and abbreviations	7
3.1	Terms	7
3.2	Symbols	7
3.3	Abbreviations	7
4	Background	7
4.1	TR Maintenance	8
5	Power class 2 CA with One UL Carrier	8
5.x	CA_nX-nY-nZ	8
5.x.1	Configurations	8
5.x.2	Maximum output power	8
5.x.3	REFSENS requirements	8
5.x.4	∆TIB and ∆RIB values	8
6	Power class 2 CA with Dual UL Carrier	9
6.x	CA_nX-nY-nZ	9
6.x.1	Configurations	9
6.x.2	Maximum output power	9
6.x.3	REFSENS requirements	9
6.x.3.1	Power class 2 case xxx	9
6.x.3.2	Power class 2 case xxx	9
6.x.4	∆TIB and ∆RIB values	9
6.1	CA_n1-n3-n78	10
6.1.1	Configurations	10
6.1.2	Maximum output power	10
6.1.3	REFSENS requirements	10
6.1.3.1	Power class 2 case a	10
6.1.3.2	Power class 2 case b	11
7	Power class 2 CA with SUL	11
7.x	CA_nW-nX_SUL_nY-nZ	11
7.x.1	Configurations	11
7.x.2	Maximum output power	11
7.x.3	REFSENS requirements	11
7.x.4	∆TIB and ∆RIB values	11
Annex <A> (informative): Change history	12


[bookmark: _Toc73351092]
Foreword
[bookmark: foreword][bookmark: spectype3]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.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: scope][bookmark: _Toc73351093]
1	Scope
The present document is a technical report for high power UE (power class 2) for NR inter-band Carrier Aggregation and SUL with x (x>2) bands downlink and y (y=1, 2) bands uplink under Rel-17 time frame. The purpose is to gather the relevant background information and studies in order to address power class 2 NR inter-band CA and SUL for more than 2 bands DL and with up to 2 bands UL in Table 1-1. 
Table 1-1 Rel-17 power class 2 NR xBDL/yBUL inter-band CA and SUL
	NR CA
configuration
	Uplink CA
configuration
	Power class 2 cases
	Release independent from

	CA_nV1-nV2-…-nVx
	-	(Note 1)
	
	

	CA_nV1-nV2-…-nVx
	CA_nVi-nVj (Note 2)
	
	

	CA_nV1-nV2-…-SUL_nVx-nVx+1
	SUL_nVx-nVx+1
	
	


		 Note 1: The UL carrier supports power class 2.
		 Note 2: The integers i and j satisfy: 1 ≤ i ≤ x, 1 ≤ j ≤ x, i ≠ j.
The allowed maximum output power by each of carrier for power class 2 cases is listed in table 1-2.
Table 1-2 Maximum output power for power class 2 cases
	Power class 2 cases for UL CA_nVi-nVj
	CA power class
	Carrier Vi power class
	Carrier Vj power class

	Case a
	26dBm
	23dBm
	23dBm

	Case b
	26dBm
	23dBm
	26dBm

	Case c
	26dBm
	26dBm
	23dBm

	Case d
	26dBm
	26dBm
	26dBm

	NOTE: The Carrier Vi and Vj are one-by-one corresponding to carriers in UL CA configuration of CA_nVi-nVj.



[bookmark: references][bookmark: _Toc73351094]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 RP-210543: “New WID on Power Class 2 UE for NR inter-band CA and SUL configurations with x (x>2) bands DL and y (y=1, 2) bands UL”.
…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
[bookmark: definitions][bookmark: _Toc73351095]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc73351096]3.1	Terms
For the purposes of the present document, the terms 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].
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc73351097]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>
ΔRIB,c	Allowed reference sensitivity relaxation due to support for inter-band CA operation, for serving cell c.
ΔTIB,c	Allowed maximum configured output power relaxation due to support for inter-band CA operation, for serving cell c.


[bookmark: _Toc73351098]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>	<Expansion>
BS				Base Station
BCS				Bandwidth Combination Set
CA				Carrier Aggregation
CC				Component Carriers
DC				Dual Connectivity
DL				Downlink
FDD				Frequency Division Duplex
MPR 				Allowed maximum power reduction
MSD				Maximum Sensitivity Degradation
REFSENS				Reference Sensitivity power level
SCS				Subcarrier spacing
TDD				Time Division Duplex
UE				User Equipment
UL				Uplink

[bookmark: clause4][bookmark: _Toc73351099]4	Background
At 3GPP RAN4#91-e meeting, a basket Work Item on “Power class 2 UE for NR inter-band CA and SUL configurations with x (x>2) bands DL and y (y=1, 2) bands UL” [2] was approved for Rel-17, of which the objectives are as follows:
1	Specify the band-combination specific RF requirements for all listed power class 2 NR inter-band UL CA  and SUL configurations with power class 2 on NUL and power class 3 on SUL (xDL/yUL, x>2, y=1, 2).
2	Analysing combinations that have self-desensitization, applicable ∆TIB, c and ∆RIB, c and reference sensitivity exceptions including MSD test cases.
3	Other additional impact to the requirements due to the high power on UL, if necessary.
The present document is a technical report for this basket Work Item, and aims to study the band-combination specific requirements for each of combinations captured in table 1-1.
[bookmark: _Toc46412253][bookmark: _Toc73351100]4.1	TR Maintenance
A single company is responsible for introducing all approved TPs in the current TR, i.e. TR editor. However, it is the responsibility of the contact person of each band/band combination to ensure that the TPs related to the band/band combination have been implemented.
[bookmark: _Toc73351101]5	Power class 2 CA with One UL Carrier
[bookmark: _Toc73351102]5.x	CA_nX-nY-nZ
[bookmark: _Toc73351103]5.x.1	Configurations
<Editor’s note: the CA configurations and bandwidth combinations sets should be kept same as defined in 38.101-1 Table 5.5A.3-1 unless additional clarification>
Table 5.x.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	SCS
(kHz)
	5 MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	90 MHz
	100 MHz
	Bandwidth combination set

	CA_nX-nY-nZ
	-
	nX
	15
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	nY
	15
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	nZ
	15
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	



[bookmark: _Toc73351104]5.x.2	Maximum output power
<Editor’s note: In table 5.x.2-1, at least one of the uplink carriers supports power class 2. >
Table 5.x.2-1 UE Power Class 2 for One UL Carrier
	CA power class
	Carrier X power class
	Carrier Y power class
	Carrier Z power class

	26dBm
	23/26dBm
	23/26dBm
	23/26dBm



[bookmark: _Toc73351105]5.x.3	REFSENS requirements
<Editor’s note: This agenda will capture the Reference sensitivity exceptions or MSD requirements due to higher power for  CA carrier, please use the same table format as in 38101-1. >
[bookmark: _Toc73351106]5.x.4	∆TIB and ∆RIB values
<Editor’s note: If no change by comparing to the values for power class 3 CA, this section will be void.>
[bookmark: _Toc73351107]6	Power class 2 CA with Dual UL Carrier
[bookmark: _Toc73351108]6.x	CA_nX-nY-nZ
[bookmark: _Toc3303723][bookmark: _Toc3364427][bookmark: _Toc46412257][bookmark: _Toc73351109]6.x.1	Configurations
<Editor’s note: the CA configurations and bandwidth combinations sets should be kept same as defined in 38.101-1 Table 5.5A.3-1 unless additional clarification>

Table 6.x.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	SCS
(kHz)
	5 MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	90 MHz
	100 MHz
	Bandwidth combination set

	CA_nX-nY-nZ
	CA_nX-nY
	nX
	15
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	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	nY
	15
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	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	nZ
	15
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[bookmark: _Toc3303724][bookmark: _Toc3364428][bookmark: _Toc46412258][bookmark: _Toc73351110]6.x.2	Maximum output power
<Editor’s note: In table 6.x.2-1, the power class 2 cases supported by the uplink CA should be kept as the same numbering and others that not supported should be removed. >
Table 6.x.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_nX-nY
	CA power class
	Carrier X power class
	Carrier Y power class

	CA_nX-nY
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm

	
	Case c
	26dBm
	26dBm
	23dBm

	
	Case d
	26dBm
	26dBm
	26dBm



[bookmark: _Toc3303726][bookmark: _Toc3364430][bookmark: _Toc46412260][bookmark: _Toc73351111]6.x.3	REFSENS requirements
<Editor’s note: This agenda will capture the Reference sensitivity exceptions or MSD requirements due to higher power for  CA carrier, please use the same table format as in 38101-1. The requirements in this TR are intended to be power class 2 cases based, however how to address in the spec will be further discussed. >
[bookmark: _Toc30066232][bookmark: _Toc73351112]6.x.3.1	Power class 2 case xxx

[bookmark: _Toc73351113]6.x.3.2	Power class 2 case xxx

[bookmark: _Toc3303727][bookmark: _Toc3364431][bookmark: _Toc46412261][bookmark: _Toc73351114]6.x.4	∆TIB and ∆RIB values
<Editor’s note: If no change by comparing to the values for power class 3 CA, this section will be void.>
[bookmark: _Toc42865118][bookmark: _Toc46234301][bookmark: _Toc46235278][bookmark: _Toc73351115]6.1	CA_n1-n3-n78
[bookmark: _Toc73351116]6.1.1	Configurations
Table 6.1.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2
	NR CA configuration
	Uplink CA configuration
	NR Band
	SCS
(kHz)
	5 MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90 MHz
	100 MHz
	Bandwidth combination set

	CA_n1A-n3A-n78A
	CA_n1A-n78A, 
CA_n3A-n78A
	n1
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	n78
	15
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	



[bookmark: _Toc73351117]6.1.2	Maximum output power
Table 6.1.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n1-n78
	CA power class
	Carrier n1 power class
	Carrier n78 power class

	CA_n1-n78
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm


The tolerance +2/-3 dB is applied. Also when the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.

Table 6.1.2-2 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n3-n78
	CA power class
	Carrier n3 power class
	Carrier n78 power class

	CA_n3-n78
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm


The tolerance +2/-3 dB is applied. Also when the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.
[bookmark: _Toc73351118]6.1.3	REFSENS requirements
[bookmark: _Toc73351119]6.1.3.1	Power class 2 case a
According to PC3 CA_n1-n3-n78, the IMD2 of UL n1 and UL n78 may fall into the Rx of the 3rd band n3. Due to higher Tx power, more MSD is required for PC2 CA. The additional MSD requirements are defined in Table 6.1.3.1-1.
Table 6.1.3.1-1: 3DL/2UL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations for PC2 CA
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n1-n3-n78
	n1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	n3
	1735
	5
	25
	1830
	33.9
	
	IMD2

	
	n78
	3780
	10
	52
	3780
	N/A
	TDD
	N/A



[bookmark: _Toc73351120]6.1.3.2	Power class 2 case b
No additional MSD requirements are identified due to higher Tx power from n78 UL.

[bookmark: _Toc73351121]7	Power class 2 CA with SUL
[bookmark: _Toc73351122]7.x	CA_nW-nX_SUL_nY-nZ
[bookmark: _Toc73351123]7.x.1	Configurations
<Editor’s note: the CA configurations and bandwidth combinations sets should be kept same as defined in 38.101-1 Table 5.5A.3-1 unless additional clarification>
Table 7.x.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink configuration
	NR Band
	SCS
(kHz)
	5 MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	90 MHz
	100 MHz
	Bandwidth combination set

	CA_nW-nX_SUL_nY-nZ
	SUL_nY-nZ
	nW
	15
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	nX
	15
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	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	nY
	15
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	nZ
	15
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[bookmark: _Toc73351124]7.x.2	Maximum output power
[bookmark: _Toc73351125]7.x.3	REFSENS requirements
<Editor’s note: This agenda will capture the Reference sensitivity exceptions or MSD requirements due to higher power for  CA carrier, please use the same table format as in 38101-1. >
[bookmark: _Toc73351126]7.x.4	∆TIB and ∆RIB values
<Editor’s note: If no change by comparing to the values for power class 3 CA, this section will be void.>

[bookmark: _Toc73351127][bookmark: historyclause]
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