[bookmark: _Toc193024528]3GPP TSG-RAN WG2 Meeting #120	R2-2212984
Toulouse, France 14-18 November 2022	

Source: 			Huawei, HiSilicon
[bookmark: _GoBack]Title: 	Report of [AT120][015][NR16] Granularity of eMIMO capabilities (Huawei)
Document for: 	Discussion and Decision
Agenda Item: 	5.1.3.3
1. Introduction
This document provides a summary for the following offline discussion.
[AT120][015][NR16] Granularity of eMIMO capabilities (Huawei)
Scope: R2-2209319, R2-2212589, R2-2212590. Discuss and propose agreeable ways to capture the understanding from RAN1 LS into the spec.
Outcome: Agreeable CRs
Deadline for phase1 discussion (collect companies’ views): Tuesday 2022-11-15 2400 CET
Deadline for phase2 discussion (for CR review): Wednesday 2022-11-16 2400 CET

2. Contact points
Companies providing input to this email discussion are requested to leave contact information below.
	Company
	PoC
	Email

	Huawei, HiSilicon
	Tong Sha
	shatong3@hisilicon.com

	Intel Corporation
	Seau Sian Lim
	seau.s.lim@intel.com

	Qualcomm Incorporated
	Masato Kitazoe
	mkitazoe@qti.qualcomm.com

	Ericsson
	Lian Araujo
	lian.araujo@ericsson.com



3. Discussion
In [1][2], it was discussed that in current spec, there are some eMIMO capabilities reported in different granularity with their prerequisite(s). For example, according to current 38.306, UE supports supportNewDMRS-Port-r16 (which is defined in perband level) should indicate support of singleDCI-SDM-scheme-r16 (which is defined in perFS level) for the band. It is not clear what is the pre-condition to signal supportNewDMRS-Port-r16 capability, there are two interpretations:
(a) UE shall indicate support of singleDCI-SDM-scheme-r16 for the band in each of the related band combination reported in BandCombinationList; or
(b) UE shall indicate support of singleDCI-SDM-scheme-r16 for the band in at least one related band combination reported in BandCombinationList. 
According to the RAN1 LS R2-2209319[3], RAN1 confirms the latter one is correct. For eMIMO features with prerequisite in a finer granularity, the UE shall indicate support of the prerequisite for at least one band/component carrier in at least one band combination. 
[bookmark: _Hlk118297903]Besides, RAN1 pointed out that in the cases the prerequisite is indicated as ‘supported’, the dependent capability with coarser granularity is supported, as long as the dependent capability is indicated as ‘supported’. In other words, the dependent capability is supported in the granularity (e.g. band/component carrier in the band combination) based on the granularity of both the prerequisite and itself. In the case above, supportNewDMRS-Port-r16 is supported in the FS of the band combination where singleDCI-SDM-Scheme-r16 is supported, as long as supporteNewDMRS-Port-r16 is supported in corresponding band.
Q1: Do companies agree with the RAN1 understanding above? 
	Company
	Yes/No
	Comment

	OPPO
	Yes but
	For the RAN1 statement “the dependent capability with coarser granularity is supported, as long as the dependent capability is indicated as ‘supported’”, we don’t think further interpretation like rapporteur put here is necessary. The key point is how to make sure whether prerequisite condition is met or not and that’s it.
[Rapp] After checking with our RAN1 colleague (RAN1 LS contact), there are two parts in their LS. First, RAN1 confirms the condition of a prerequisite according to RAN2 LS R2-2206560. Second, RAN1 also provides their understanding on the applicable range of the eMIMO feature. For example, a per band UE feature X has a prerequisite UE feature Y, which is of per CC reporting type. Then if UE reports UE feature X for a band and UE feature Y for a CC in the band, in a CC where Y is indicated as ‘not supported’, X is also not supported on that CC. In a CC where Y was indicated as ‘supported’, X is also supported on that CC, as long as X in the corresponding band of that CC was indicated ‘supported’. In the CR[1][2], we just provide another example (i.e. supportNewDMRS-Port-r16 is supported in the FS of the band combination where singleDCI-SDM-Scheme-r16 is supported, as long as supporteNewDMRS-Port-r16 is supported in corresponding band), following the conclusion of RAN1. We think these two parts of interpretation in RAN1 LS are necessary to be captured in RAN2 spec together.

	Huawei, HiSilicon
	Yes
	

	Intel
	Yes with comments
	The dependent capability with coarser granularity capability (e.g. per band) is supported only if the coarser granularity and finer capability (e.g. per FS) is supported in the corresponding coarser granularity (e.g. band or component) in at least one of the band combinations in the band combination list. 
 Hope this is the same understanding as the rapporteur.

	Qualcomm Incorporated
	Yes
	

	Ericsson
	Yes
	Agree with Intel


It was agreed online that this understanding should be specifically for eMIMO features. However, there were diverse opinions on how to capture the understanding above in the spec. Some companies prefer to add a NOTE in the spec as a general principle for eMIMO features, but some prefer to clarify the applicable capability fields explicitly. There are following ways proposed during online discussion.
Opt1: Add a NOTE as a general principle for eMIMO features which have different granularity with prerequisite in TS 38.306
Opt2: Clarify in the field description for related eMIMO capabilities in TS 38.306
Opt3: Introduce a new Annex to list the related eMIMO capabilities in TS 38.306
Q2: Which option do companies prefer as the way forward? Or any other option suggested?
	Company
	Preferred Option
(Opt1/2/3/or others)
	Comment

	OPPO
	Option 2
	The difficulty for option 1 is that there is no such UE capability category for MIMO features since they are scattered in the signalling structure. 
Listing relevant UE capability in annex is helpful as indicated in option 3, but still we need a general statement to define how the list is built for future proof, then the difficulty in option 1 is applied.
Considering so far there is only few, we think at this stage we can live up with option 2

	Huawei, HiSilicon
	Opt1 or Opt3
	We understand the interpretation from RAN1 LS should be a general principle for the features with granularity misalignment issue as opt1 stated. However, we can accept opt3 as the way forward considering the trade-off among spec impact, implementation complexity and compatibility. We think there may be more dependent features defined like this to be found in the future(both existing capabilities and new introduced capabilities), and it is redundant and hard work to repeat the same wording in the field description for each related features. 

	Intel
	Opt1
	After further thought, we also think that adding a note is sufficient for just eMIMO.  We also wonder whether we should just make it general for MIMO capabilities since there may also be similar case in Rel-17. I.e. the note should indicate a general principle for ‘MIMO’ features instead of ‘eMIMO’
[Rapp: After a double check, there are amounts of Rel-17 MIMO features with similar issue, e.g. FG 23-1-1k, 23-2-1c, 23-2-4, 23-3-1…]

	Qualcomm Incorporated
	Option 2
	General description if possible is preferred. But we are concerned that it may not be very clear in different cases what is “coarser” or “finer”, e.g. is it immediately clear that a per-band capability is of coarser granularity than a per-FSPC capability?
Also not 100% sure if such general principle will work for all future cases.
All in all, the best we could do right now seems to address specific cases one by one….
[Rapp: Currently RAN2 has defined following granularities for a capability in TS38.306 4.2.1: perUE, perband, perBC, perFS, perFSPC. We understand these are in an ascending finer order of granularity.
“ UE capability parameters have hierarchical structure. In the table of UE capability parameter in subsequent clauses, "Per" indicates the level the associated parameter is included. "UE" in the column indicates the associated parameter is signalled per UE, "Band" indicates it is signalled per band, "BC" indicates it is signalled per band combination, "FS" indicates it is signalled per feature set (per band per band combination), "FSPC" indicates it is signalled per feature set per component carrier (per CC per band per band combination), and "FD" in the column indicates to refer the associated field description.”
Besides, we understand if feature X has the prerequisite Y with a coarser granularity, there will be no ambiguity when we say the UE supporting X shall indicate support of Y, which means X is supported only when Y is supported on the CC/FS/band/BC that X belongs to, and the applicable range of X can be decided by the granularity of itself. There is no confusion when a UE/NW vendor implements this part according to the current description in TS 38.306. Problems occur only when the prerequisite has a finer granularity, which we would like to clarify here. ]

	Ericsson
	Option 2 or 3 if we need to do anything now, but we can wait
	We agree it should probably be captured at some point as a general principal for MIMO, but maybe it would be good if we make this exercise also for Rel-17 and then conclude on a general principle for MIMO to be adopted? If we really need to conclude now then option 2 or 3 would be safer.
[Rapp: Based on rapp’s understanding, the interpretation of RAN1 LS is also applicable for Rel-17 MIMO features. But we can wait for companies to check further, and do not conclude in a hurry this meeting.]



In previous endorsed CR[4][5], following eMIMO capabilities are found with different granularity with their prerequisite. If companies who are proponent to list the applicable capability fields explicitly in the spec, at least the following ones should be included.
Table 1: Dependent capabilities with prerequisite in a finer granularity
	Dependent Capability
	Prerequisite

	blindDetectFactor-r16
	multiDCI-MultiTRP-r16

	defaultQCL-PerCORESETPoolIndex-r16
	

	harqACK-separateMultiDCI-MultiTRP-r16
	

	harqACK-jointMultiDCI-MultiTRP-r16
	

	maxNumberActivatedTCI-States-r16
	

	outOfOrderOperationDL-r16
	

	outOfOrderOperationUL-r16
	

	overlapPDSCHsFullyFreqTime-r16
	

	overlapPDSCHsInTimePartiallyFreq-r16
	

	separateCRS-RateMatching-r16
	

	supportRetx-Diff-CoresetPool-Multi-DCI-TRP-r16
	

	supportCodeWordSoftCombining-r16
	supportFDM-SchemeB-r16

	supportNewDMRS-Port-r16
	singleDCI-SDM-scheme-r16

	supportTwoPortDL-PTRS-r16
	



Q3: Do companies agree the listed eMIMO capabilities are applicable to the understanding above?  Do companies think there is any other applicable capability? If yes, please list in your comments. 
	Company
	Yes/No
	Comment

	
	
	

	
	
	

	
	
	

	
	
	



4. Conclusion
Rapp Summary:
For a dependent MIMO capability with coarser granularity than prerequisite, most companies agree with the interpretation of RAN1 LS on the condition to report a dependent capability, and the applicable range of the dependent capability. On the way forward to capture this interpretation into the spec, the three options listed are almost equally supported. But based on the comments, rapp thinks a majority prefer at some point to capture a general principal for MIMO, but need some time to check further on Rel-17 MIMO features. Then rapp suggests to give companies more time to check whether there is any other interpretation or any exception case for MIMO features before concluding a general principle. The corresponding CRs can be postponed to next meeting.
Proposal: To further check whether there is any exception for MIMO features (including Rel-17 MIMO features) which cannot apply this general principle and conclude at next RAN2 meeting whether a general principle can be adopted. The CR R2-2212589 and CR R2-2212590 are postponed.
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