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Introduction
After long debate RAN2 endorsed CRs introducing the changes for the UE capabilities regarding cell grouping covering both the sync and async NR-DC cases. This contribution addresses some aspects remaining after [Post113bis-e][222] and proposes:
· Confirm that R16 UE can indicate support of >5B BCs for which it supports R15 or any grouping
· To adopt the RAN2 endorsed CRs
· Introduce means for network to indicate whether UE should include grouping for async DC
Discussion
Review of current status
In our understanding, current situation can be characterized as follows:
1.	RAN2 endorsed CRs from R2#113 (in R2-2102210 and R2-2102211) were not approved at RAN#91e.
2.	RAN4 was tasked to consider this topic (as described in RAN2 LS R2-2102212) and provide input to RAN2 from their April meeting.
3.	RAN4 provided a response in R2-2104652
4.	RAN2 had a post R2#113bis e-mail to discuss the RAN4 input and to further progress the topic

In our view, the discussion in [Post113bis-e][222][R16 DCCA] Cell grouping for NR-DC shows that:
· Support of >5B BCs
· The cell grouping introduced by the endorsed CRs only supports ≤5B BCs
· It is possible to support >5B BCs for the R15 case of FR1 bands in MCG and FR2 bands in SCG
· RAN4 is expected to introduce support of NR-DC with more than 5 bands after Rel-17
· There is no solution available that can properly handle >5B BCs and has support by a majority
· Several companies think that for R16 it is sufficient to support ≤5B BCs
· Non-contiguous intra-band
· It seems most companies think that based on R4 input the issue need not be addressed in R16
We think we should avoid introducing in R16 half-baken solutions to address some cases that RAN4 may introduce in or after R17. We hence propose:

Proposal 1	Adopt the RAN2 endorsed CRs while making sure the signalling can be extended to cover additional cases that RAN4 may introduce in future

Remaing issues (support of >5B BCs, filtering)
Reporting of >5B BCs by R16 UE (forward compatibility)
So far, RAN4 has only defined NR DC BCs comprising of at most 4 bands. However, further BCs involving a higher number of bands may be introduced in future. Moreover, these may be introduced in a release independent manner. It seems preferable if the UE capability reporting procedures introduced in R16 are defined considering that BCs involving more than 5 bands will be introduced in future and in a release independent manner. I.e. we think it would be good to consider forward compatibility when introducing the cell grouping signalling in R16.
If the RAN2 endorsed CRs are adopted, UE can indicate support for BCs involving more than 5 bands (referred to as >5B BCs), but the cell grouping options are limited to the following options (as the bitmap does not support >5B BCs):
· For synchronous NR-DC, UE can indicate it supports
a) R15 grouping (i.e. FR1 in MCG and FR2 in SCG, by absence of per BC signalling) and
b) Any grouping
· For asynchronous NR-DC, UE can similarly indicate it supports
a) R15 grouping (i.e. by absence of per BC signalling) and
b) Any grouping (i.e. by indicating same as synchronous NR-DC, while indicating support of any grouping for synchronous NR-DC)

Suppose that in a future release RAN2 will introduce a new cell grouping format e.g. a compact way to signal cell groupings particularly designed for >5B BCs. Let’s refer to this as cg-FormatRN. A further option could be to use this new/ compact format also for ≤5B BCs. In such case, we see the following ways by which a UE can signal cell grouping for >5B BCs
	Signalling option
	R16 UE
	RN UE

	Basic options i.e.
· R15 (FR1 in MCG, FR2 in SCG)
· R16 (any grouping)
	Any BC
	Any BC

	R16 cell grouping format
	≤5B BCs
	≤5B BCs

	RN cell grouping format (more compact, reduced granularity)
	NA
	Options
a) Any BC
b) >5B BC



Some further remarks:
· At present we merely need to discuss whether any clarification of behaviour of an R16 UE is required. I.e. at the time we introduce a new RN cell grouping format, we can discuss the further aspects
· Whether to allow its use of this new format for ≤5B BCs
· What network controls to introduce e.g. field indicating UE is allowed to use new format
· Although network could set the band filter to include >5B only for UEs supporting the RN cell grouping format, this seems undesirable as then an R16 UE cannot report support of >5B BCs for which it supports basic grouping options
We see no real need to introduce clarification regarding this in the RAN2 endorsed CRs and hence merely propose:
Proposal 2	RAN2 is requested to confirm that UE may indicate support of >5B BCs for which it supports basic grouping options (a: FR1 in MCG and FR2 in SCG, b: any grouping)

Introducing filtering to limit overhead of cell grouping capabilities

Although the cell grouping capabilities may have somewhat improved compared to LTE, these capabilities will introduce quite some additional signalling also because UE may provide separate bit strings for sync and async. We expect that some networks may not require all cell grouping information e.g. because network only employs sync NR-DC. Hence we suggest:
Proposal 3	RAN2 is requested to discuss whether to introduce filtering for the cell grouping information, in particular adding a field to control provision of grouping for async NR-DC

Conclusion & recommendation
This document discusses the UE capabilities regarding cell grouping. The document includes the following proposals that RAN2 is requested to discuss and conclude:
Proposal 1	Adopt the RAN2 endorsed CRs while making sure the signalling can be extended to cover additional cases that RAN4 may introduce in future
Proposal 2	RAN2 is requested to confirm that UE may indicate support of >5B BCs for which it supports basic grouping options (a: FR1 in MCG and FR2 in SCG, b: any grouping) 
Proposal 3	RAN2 is requested to discuss whether to introduce filtering for the cell grouping information, in particular adding a field to control provision of grouping for async NR-DC
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Background (Annex)
Summary of main agreements

During the R2#113 meeting RAN2 discussed the cell grouping for synchronous and asynchronous NR-DC and RAN2 agreed the following:

Agreement

2	For a Rel-16 UE supporting only synchronous NR-DC, absence of possible future cell grouping indication means that it only supports FR1-FR2 NR-DC (with MCG in FR1 and SCG in FR2).
3	Intra-FR power sharing capabilities can be used to indicate inter-CG power sharing support for synchronous NR-DC and implicitly whether UE supports intra-FR DC. Hence, no additional bits are needed to indicate this.

Agreements

2	RAN2 to take the following working assumption 
	For asynchronous NR-DC cell group capability, adopt the LTE DC Style with MCG/SCG differentiation. (bitmap limited to same size as in LTE)
FFS if this limit corresponds to frequency band or band entry
3	Introduce cell group capability for synchronous NR-DC with the same signaling structure as cell group capability for asynchronous NR-DC. (bitmap limited to same size as in LTE)
FFS if this is the same bitmap as for async or different bitmap
FFS: allowing the UE to indicate it supports the same cell grouping for both sync and async.
· Can consider solution addressing >5 entries to limit the overhead in Rel-17
· 1-week email to try to technically endorse a CR (for sync and async) illustrating how the signalling could work. Send LS to RAN4 to ask about the band entry vs. frequency band. (Qualcomm)
· Agreeing to CRs are postponed to next meeting.


[Post113-e][225][DCCA] Asynchronous and synchronous NR-DC cell grouping (Qualcomm)

Proposed agreements

A	A bit in the bitmap represents a frequency band
	No need to have a bit per band entry as in LTE, as UE will support configuration of all cells using same band in the same CG (and network will not use other options)
B	Introduce option to signal separate bitmap for async DC, while optimizing signaling for case bitmap is same as for sync DC
	


Remarks regarding details of endorsed CRs
RAN2 agreed in #111e meeting that MCG and SCG can be differentiated in cell grouping signaling (provided that we can finally agree on a signaling solution). Together with the agreement in #113e meeting “bitmap limited to same size as in LTE”, length of Bit-String is extended while the size of bitmap is maintained as follows (extension highlight in green). Value ‘0’ in the bitmap indicates MCG and value ‘1’ indicates SCG.
	Nr of Frequency Bands:
	5
	4
	3
	2

	Length of Bit-String:
	30
	14
	6
	2

	Bit String Position
	Cell grouping option (0= MCG, 1= SCG)

	1
	00001
	0001
	001
	01

	2
	00010
	0010
	010
	10

	3
	00011
	0011
	011
	

	4
	00100
	0100
	100
	

	5
	00101
	0101
	101
	

	6
	00110
	0110
	110
	

	7
	00111
	0111
	
	

	8
	01000
	1000
	
	

	9
	01001
	1001
	
	

	10
	01010
	1010
	
	

	11
	01011
	1011
	
	

	12
	01100
	1100
	
	

	13
	01101
	1101
	
	

	14
	01110
	1110
	
	

	15
	01111
	
	
	

	16
	10000
	
	
	

	17
	10001
	
	
	

	18
	10010
	
	
	

	19
	10011
	
	
	

	20
	10100
	
	
	

	21
	10101
	
	
	

	22
	10110
	
	
	

	23
	10111
	
	
	

	24
	11000
	
	
	

	25
	11001
	
	
	

	26
	11010
	
	
	

	27
	11011
	
	
	

	28
	11100
	
	
	




