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3GPP™ Work Item Description
Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: Rel-20 NR Carrier Aggregation (CA)/Dual Connectivity (DC) for x bands DL with y bands UL (x<7, y<3) and Supplementary Uplink (SUL) band combinations/CA band combinations with a single SUL or two SUL cells

Acronym: NR_CADC_SUL_R20

Unique identifier:	TBD
NOTE:	For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.
	For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.
	If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.
	Please tick (X) the applicable box(es) in the table below:
	Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	


	or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	



Potential target Release:	Rel-20
[bookmark: _Hlk24657936]NOTE: In case of contradiction with the target dates of clause 5, clause 5 determines the target release.
1	Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	[bookmark: OLE_LINK2]X
	
	
	X
	X

	Don't know
	
	
	
	
	



2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a … 
{Tick one box. "Feature / Building Block / Work Task" form a hierarchical structure. E.g. no Building Block can be proposed without a corresponding parent Feature. The full structure of all existing Work Items is shown in the 3GPP Work Plan in ftp://ftp.3gpp.org/Information/WORK_PLAN }
	
	Feature

	X
	Building Block

	
	Work Task

	
	Study Item


NOTE:	Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, they are defined as work tasks. If you are in doubt, please contact MCC.

2.2	Parent Work Item
For a brand-new topic, use “N/A” in the table below. Otherwise indicate the parent Work Item.
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	N/A
	N/A
	N/A
	N/A


NOTE:	RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one 	WID. Therefore the table above should include the feature WI data (In case the feature covers Core and Perf. 	part, please list under Working Group the leading WG of the Core part).
[bookmark: _Hlk174612387][bookmark: _Hlk174612416][bookmark: _Hlk174612331]2.3	Other related Work Items and dependencies
	Other related Work/Study Items (if any)

	Acronym
	Unique ID
	Title
	Nature of relationship

	NR_CADC_SUL_R19
	1040120
	Rel-19 NR Carrier Aggregation (CA)/Dual Connectivity (DC) for x bands DL with y bands UL (x<7, y<3) and Supplementary Uplink (SUL) band combinations/CA band combinations with a single SUL or two SUL cells
	REL-19 WI, compare to present REL-20 WI

	HPUE_NR_CADC_SUL_R19
	1040123
	Rel-19 High power UE (power class 1.5 or 2) for NR intra-band Carrier Aggregation (CA) or NR inter-band CA/Dual connectivity (DC) band combinations with/without NR Supplementary uplink (SUL)
	This Rel-19 basket WI focused on the requirements of UL TDD PC2 or PC1.5/DL CA and UL FDD PC2/DL CA/DC with/without SUL for requested band combinations from operators. The present Rel-20 basket WI focuses on uncompleted requests from Rel-19, and new requests made in Rel-20.



NOTE:	Also related or dependent WIs/SIs in other TSGs shall be indicated here.

Dependency on non-3GPP (draft) specification: 

3	Justification
All new NR Carrier Aggregation (CA), NR Dual Connectivity (DC), with or without Supplemental Uplink (SUL) configurations for PC3, PC2 and PC1.5 will be defined under this WI. New configurations still emerge from the existing bands and whenever new band is specified, it will create a potential for several new CA/DC/SUL configurations.
[bookmark: _Hlk174971079]NR_CA_R20_Intra with/without UL-MIMO, NR_CADC_R20_2BDL_yBUL (y=1,2), NR_CADC_R20_3BDL_yBUL (y=1,2), and NR_CADC_R20_xBDL_yBUL (3<x<7, y=1,2), NR_SUL_combos_R20
While in REL-18 these combinations were handled in multiple basket WIs (see 2.3), it was decided for REL-19 to merge the handling of these combinations in one basket WI under different objectives with different TRs. That approach is proposed to be continued also in Rel-20.
HPUE_NR_CADC_SUL
The PC3 NR CA configurations added continue to be a very large part of the changes made to the configuration tables in the 38.101 series. However, with the increasing number of HPUE additions to the same configuration tables it can be argued with some benefits of merging them.
At the start of Rel-20 there is also the special situation with the creation of a JSON database aimed to replace the Word-based configuration tables. The first Rel-20 specifications are likely in June 2026 and will by then be created based on the December 2025 Rel-19 specification. With the current split of the PC3 and HPUE WI´s, we will then have running CR’s with additions from three working group meeting and merging these both rather complex CR’s before the June plenary will be a complex effort. A better approach would be to do continued merging of PC3 and HPUE changes after each working group meeting. And this is even more relevant and important if both the JSON track is the main track for merging rather than the word-based CR’s.

4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
[bookmark: OLE_LINK1][bookmark: OLE_LINK5]4.1.1	Objective and scope
The core part of this WI includes the objectives for the following Carrier Aggregation (CA)/DDC configurations
· Objective #1: NR_CA_R20_Intra with/without UL-MIMO
· CA/DC configuration with to be specified
· NR intra-band CA combinations for m CC DL/n CC UL including contiguous and non-contiguous spectrum (2<=m<=12, n<=8)
· with or without UL-MIMO
· Specify the configuration specific RF requirements for all listed NR intra-band CA combinations
· Applicable frequencies 
· Applicable bandwidths and bandwidth sets
· Analyze combinations that have self-desensitization due to following reasons:
· TX frequency being in close proximity of their own receive bands for FDD bands
· Any other identified reasons
· For the combination where self-desensitization exists, specify at least needed
· Reference sensitivity excerptions
· UL RB restrictions for REFSENS test
· Specify A-MPR for NR intra-band CA combinations for m CC DL/n CC UL including contiguous and non-contiguous spectrum. (2<=m<=12, n<=8)
Note: CRs covering AMPR will not be included in the RAN4 block approval process
· Intra-band contiguous UL CA for NR-U
Note: papers and discussions related to NR-U intra-band contiguous UL CA shall not be treated by block approval process
· Specify RF requirements for contiguous UL CA for shared spectrum channel access for both n46 and n96:
· Including at least the 2 x 20 MHz and 2 x 80 MHz cases
· Accounting for the regulatory requirements that apply in different regions (including the pending EU regulation for the 6 GHz range).  
· Agree on limit to the number of LBT sub-band case restrictions (Taking into account only contiguous sub-bands supported)
· Specify RF requirements for intra-band UL contiguous CA with UL-MIMO/TxD (Tx diversity) configurations
· Intra-band contiguous CA configurations to support UL-MIMO/TxD
· Specify MOP with tolerance for the requested operating bands
· Specify the band specific A-MPR requirements for the proposed bands, if needed
Note 1: Maximum aggregated BW is limited to 1600 MHz for all combinations
Note 2: CA combinations of this WI are introduced in a REL-independent way starting from REL-15 according to Table 5.2.1-1, Table 5.2.1-2, Table 6.2.1-1 and Table 6.2.1-2 in TS 38.307. However, no changes to TS 38.307 are needed.
For the Objective #1, the preconditions to propose NR intra-band CA/DC configurations:
· To propose DL CA for NR Intra-band CA for x CC DL/1 CC UL including contiguous and non-contiguous spectrum in rel-20, the constituent NR band requirements shall be completed and specified in advance.
· To propose UL CA UL CA of x CC DL/y CC UL in rel-20: Constituent x CC DL/ (y-1) CC UL shall be completed and specified in advance.
Example 1: If the following configuration is proposed, 
	CA configuration
	Uplink CA configuration

	CA_1C
	None


· NR Band 1 requirements shall be completed and specified in advance.
Example 2: If the following configuration is proposed, 
	EN-DC configuration
	Uplink EN-DC configuration

	CA_1E
	CA_1D


· NR CA of DL_CA_1E_UL_1C shall be completed and specified in advance.
The preconditions to propose NR intra-band contiguous CA with UL MIMO in Rel-20 are as follows.
· NR Intra band CA shall be completed and specified in advance.
· NR band supporting UL MIMO shall be completed and specified in advance.
· Objective #2: NR_CADC_R20_2BDL_yBUL (y=1,2)
· CA/DC configurations to be specified
· [bookmark: _Hlk174612697]NR inter-band CA/DC configurations including inter band CA for 2 different bands DL with up to 2 different bands UL
· Objective #3: NR_CADC_R20_3BDL_yBUL (y=1,2)
· CA/DC configurations to be specified
· NR inter-band CA/DC configurations including inter band CA for 3 different bands DL with y different bands UL(y=1,2)
· Objective #4: NR_CADC_R20_xBDL_yBUL (3<x<7, y=1,2)
· CA/DC configurations to be specified
· [bookmark: _Hlk174612008][bookmark: _Hlk174611914]NR inter-band CA/DC configurations including inter band CA for x different bands DL with y different bands UL (3<x<7, y=1,2) 
· Objective #5: NR_SUL_combos_R20
· [bookmark: _Hlk174968026]SUL configurations and CA band combinations with SUL(s) to be specified with a possibility of supporting UL MIMO in SUL:
· 1 SUL band + (1 NR band or intra-band CA of 1 NR band)
· 1 SUL band + k NR bands (k=2, 3, 4, 5) inter-band CA
· 2 SUL bands + intra-band CA of 1 NR band
· 2 SUL bands + k NR bands (k=2, 3, 4, 5) inter-band CA
NOTE 1:  UL NR bands for CA are a subset of the DL NR bands and for SUL bands the notation rule shall follow the approved WF R4-2306546 and WF R4-2303459.
NOTE 2: The present WID covers SA NR SUL configurations. NSA SUL combinations are covered in REL-20 WI DC_R20_xBLTE_yBNR.
NOTE 3: Simultaneous uplink transmission on band pairs {SUL and another SUL}, {SUL and corresponding NUL} and {SUL and non-corresponding NUL} are not supported in Rel-20 (see also clause 5.5C in TS 38.101-1 REL-19).
[bookmark: _Hlk174970798]For the Objective #2~#4, the preconditions to propose NR inter-band CA/DC configurations are as follows.
· Constituent NR band and NR Intra band CA shall be completed and specified in advance.
· All the fallbacks of the proposed inter-band CA/DC shall be completed and specified in advance
Example 1: If the following configuration is proposed, 
	CA configuration
	Uplink CA configuration

	CA_n1A-n2A
	-


· NR Band n1 and n2 requirements shall be completed and specified in advanced.
Example 2: If the following configuration is proposed, 
	CA configuration
	Uplink CA configuration

	CA_n1C-n2C
	CA_n1A-n2C


· NR intra band CA of DL_CA_n2C_UL_CA_n2C requirements shall be completed and specified in advanced.
Example 3: If CA_1A-2A-3A-4A is proposed, 
· NR Band 1, 2, 3 ….. Band x requirements shall be completed and specified in advanced.
For the Objective #2~#5, specify the following requirements
· Specify the band-combination specific RF requirements for all listed NR CA/DC configurations including at least
· Applicable frequencies if necessary
· Applicable bandwidths and bandwidth combination sets if necessary
· Analyze combinations that have self-desensitization due to following reasons:
· TX Harmonic and/or intermodulation overlap of receive band
· TX signal overlap of receiver harmonic frequency
· TX frequency being in close proximity of one of the receive bands
· Any other identified reasons such that insufficient cross band isolation, harmonic mixing 
· For the combination where self-desensitization exists, specify at least needed
· ∆TIB, c and ∆RIB, c	
· Reference sensitivity exceptions including MSD test cases
· UL RB restrictions for REFSENS test if necessary
· Exception to the out-of-band blocking requirement
· Specify the release independency if necessary
· Unless otherwise stated below, CA/DC/SUL band combinations are introduced in release independent manner from Rel-15
· The NR DC configurations with FR1 and NR CA configurations including NR-U band are introduced in release independent manner from Rel-16. 
· The NR CA and NR DC configurations between FR1 and FR2 where the supported bandwidth classes for the FR2 band are R2, R3, R4, R5, R6, R7, R8, R9, R10, are introduced in a release independent way starting from Rel-17
· Depending on newly introduced CA/DC/SUL configurations, to check if TS38.307 need to be updated.
· Note: low band-low band combinations should not be under the block approval approaches by default. It is not precluded for RAN4 to discuss the band combination feasibility.
· Objective #6: HPUE_NR_CADC_SUL_R20
The objectives of the core part are as follows:
Specify the band-combination specific RF requirements for all listed band combinations as defined in attached excel file of this WI. The band combinations list contains following cases.
	Band combination list
	Power class cases for uplink

	High power UE (PC1.5 or 2) for NR Intra-band CA
	1UL(FDD): PC2 on FDD band
1UL(TDD): PC1.5 or PC2 on TDD band
Note: single UL carrier for FDD, 
Single UL carrier or intra-band UL CA for TDD

	High power UE (PC1.5 or 2) for NR DL Inter-band CA/DC with/without SUL 
	PC2 inter-band CA/DC:
1UL (TDD or FDD): PC2 on TDD or FDD band
2UL (TDD+TDD): PC3 or PC2 on TDD band
2UL (FDD+TDD): PC3 on FDD band, PC3 or PC2 on TDD band
2UL (FDD+FDD): PC3 on FDD band

	
	PC1.5 inter-band CA/DC:
1UL(TDD): PC 1.5 on TDD band
2UL (TDD+TDD): PC3, PC2 or PC1.5 on TDD band
2UL (FDD+TDD): PC3 or PC2 on FDD band, PC2 or PC1.5 on TDD band

	
	PC2 SUL band combinations with or without CA:
SUL: PC3 or PC2 on SUL band
NUL(TDD): PC2 on TDD band
PC1.5 SUL band combinations with or without CA:
SUL: PC3 or PC2 on SUL band
NUL(TDD): PC1.5 on TDD band
NUL = Normal Uplink in contrast to SUL.


Note: Acc. to TS 38.101-1 clause 6.2A.1.3: "For inter-band uplink carrier aggregation with uplink assigned to two NR bands, UE maximum output power shall be measured over all component carriers from different bands." i.e. for 2UL: PC3+PC3 => PC2, PC3+PC2 => PC2, PC3+PC1.5 => PC1.5, PC2+PC1.5 => PC1.5, so they all are high power UE combinations.
The requirements corresponding to the above band combination list include:
0. For Intra band CA: 
· For NR intra-band CA with single uplink carrier with PC2 or 1.5 on TDD band or PC2 on FDD band, specify maximum output power and reference sensitivity requirements
· For NR intra-band CA with uplink intra-band CA with PC2 or 1.5 FR1 on TDD band, specify requirements for intra-band UL CA with or without UL MIMO/TxD.
0. For Inter band CA/DC, 
· Specify maximum output power, Tx power tolerance and A-MPR (Additional Maximum Power Reduction) requirements if needed
· Analyze combinations that have self-desensitization and specify applicable ∆TIB, c (=Allowed maximum configured output power relaxation due to support for inter-band CA operation, inter-band NR-DC operation and due to support for SUL operations, for serving cell c) and ∆RIB, c (=Allowed reference sensitivity relaxation due to support for inter-band CA operation, for serving cell c) and reference sensitivity exceptions including MSD test cases.
0. Other additional impact to the requirements due to the high power on UL, if necessary
0. Specify the release of independence, if necessary
· Unless otherwise stated in this WID, band combinations of this WI are introduced in a REL-independent way starting from REL-15. 
· Unless otherwise stated in this WID, band combinations with 3Tx of this WI are introduced in a REL-independent way starting from REL-17. 

· [bookmark: _Hlk174966754][bookmark: _Hlk174612243]Objective #7: Adaptation of the ETSI MCC band combination database
· RAN4 shall perform needed specification changes to facilitate the Adaptation of the ETSI MCC band combination database
· introducing needed references in relevant TS to the database 
· removing not needed DOCX based tables from the TS
· Ensure appropriate working procedures are in place to maintain, update and use the ETSI MCC band combination database

All CA/DC/SUL configurations to be specified in the objectives of this WI are collected in the attached Excel sheet.


4.1.2	Way of working
When requesting additional band combinations, proponent should follow the protocols listed below.
· Request for additions of band combinations to this WI shall be provided using an agreed template and sent to the 3GPP_TSG_RAN_WG4_NR_BANDS email reflector before a RAN4 Tdoc submission deadline and no new band combinations are allowed to be requested after the deadline except to correct the missing fallback and add more supporting companies for the proposed band combinations.
· When a proponent requests a new band combination, all the next level fallback configurations shall be listed and recorded in the request template and the status (“New”, “Ongoing”, “Completed”) of all the fallback configurations shall be declared accurately and clearly. For “New” fallback configurations, the proponent shall ensure these fallback configurations are also requested together with the higher order band combination in the same meeting.
· A band combination configuration can only be considered as completed when all of the fallback configurations are completed and specified in advance or at the same meeting. It is the responsibility of the proponent to ensure the status of all of the fallback mode configurations. Rapporteurs and other companies are encouraged to check the status of all of the fallback configurations once the higher order band combinations are declared as completed.

4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.

4.3	RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:	For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.
	For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.
	If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.
additional comments to the time budget request in the attached Excel table:


5	Expected Output and Time scale
	New specifications 

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	Internal TR
	38.xxx-01-01
	Rel-20 NR intra-band CA combinations
	
	RAN#116
	Core part
Per Lindell
per.lindell@ericsson.com

	Internal TR
	38.xxx-02-01
	Rel-20 NR inter-band CA/DC configurations including inter band CA for 2 different bands DL with up to 2 different bands UL
	
	RAN#116
	Core part
Li lu
lu.li@zte.com.cn

	Internal TR
	38.xxx-03-01
	Rel-20 NR inter-band CA/DC configurations including inter band CA for 3 different bands DL with x different bands UL(x=1,2)
	
	RAN#116
	Core part
Zhifeng MA
ma.zhifeng@zte.com.cn

	 Internal TR
	38.xxx-00-00
	Rel-20 SUL configurations and CA band combinations with SUL(s)
	
	RAN#116
	Core part Ling LIN clara.linling@huawei.com


	Internal TR
	38.xxx
	Rel-20 High power UE (power class 1.5 or 2) for NR Carrier Aggregation (CA)/Dual connectivity (DC) band combinations with/without NR Supplementary uplink (SUL)
	
	RAN#116
	Core part
Lei GAO
gaol8@chinatelecom.cn



NOTE:	If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.

	Impacted existing TS/TR 

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	TS 38.101-1
	User Equipment (UE) radio transmission and reception;
Part 1: Range 1 Standalone
	RAN#116
	Core part

	TS 38.101-2
	User Equipment (UE) radio transmission and reception;
Part 2: Range 2 Standalone
	RAN#116
	Core part

	TS 38.101-3
	User Equipment (UE) radio transmission and reception;
Part 3: Range 1 and Range 2 Interworking operation with other radios
	RAN#116
	Core part


NOTE:	If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6	Work item Rapporteur(s)
Objective #1: Per Lindell
per.lindell@ericsson.com
Objective #2: Li lu,
lu.li@zte.com.cn
Objective #3: Zhifeng MA
ma.zhifeng@zte.com.cn

Objective #4: Reihaneh Malekafzaliardakani
reihaneh.malekafzaliardakani@ericsson.com
[bookmark: _Hlk214568261]Objective #5: Ling LIN
clara.linling@huawei.com
Objective #6: Lei GAO 
gaol8@chinatelecom.cn

NOTE:	The first listed Rapporteur has the overall responsibility for this WI (incl all secondary tasks).
7	Work item leadership
R4

8	Aspects that involve other WGs
None 
NOTE:	For RAN WIs: Section 8 applies only toWGs outside of TSG RAN because all RAN WG aspects have to be covered in section 4.

9	Supporting Individual Members
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.}
	Supporting IM name

	Ericsson

	ZTE

	Sanechips

	[Huawei

	HiSilicon

	China Telecom

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	



9
