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1	Introduction
[bookmark: _Ref178064866]In RAN2#111e, RAN2 discussed the capabilities but was not able to conclude on all aspects in the one week post meeting email [POST111e][112][eMIMO] RRC Corrections (Ericsson) [3]. The following documents capture the outcome of RAN2#112:
R2-2008563    Summary of [POST111e][112][eMIMO] RRC Corrections        Ericsson           discussion        Rel-16   NR_eMIMO-Core
(This will simply be noted. No intention to formally agree any specific proposals out of it. It's just meant to formally keep track of the discussion, also considering that we will need to come back to some aspects in the next meeting)

R2-2008564    Miscellaneous eMIMO corrections             Ericsson           CR        Rel-16   38.331  16.1.0   1863     3   F          NR_eMIMO-Core
The remaining open issues in the email discussion report are about items 2) and 4), item numbers as in the report [3]. The item 2) is addressed directly in a separate CR to TS 38.306 in X and item 4) which is about the number for supported CORESETs is discussed here. Both items can be found in Annex B of this document for convenience.

2 On number for supported CORESETS
Currently in 38.331 has limitation on the number of CORESETs in two places. This limitation does not coincide with the Rel-16 parameter maxNumberCORESET-r16 in multiDCI-MultiTRP-r16 which does give an exact value that may be more than the limit in 38.331.

[bookmark: _Toc46439584][bookmark: _Toc46444421][bookmark: _Toc46487182][bookmark: _Toc52837060][bookmark: _Toc52838068][bookmark: _Toc53006708]–	ControlResourceSetId
The ControlResourceSetId IE concerns a short identity, used to identify a control resource set within a serving cell. The ControlResourceSetId = 0 identifies the ControlResourceSet#0 configured via PBCH (MIB) and in controlResourceSetZero (ServingCellConfigCommon). The ID space is used across the BWPs of a Serving Cell. The number of CORESETs per BWP is limited to 3 (including common and UE-specific CORESETs) in Release 15.
ControlResourceSetId information element
-- ASN1START
-- TAG-CONTROLRESOURCESETID-START

ControlResourceSetId ::=                INTEGER (0..maxNrofControlResourceSets-1)

ControlResourceSetId-r16 ::=            INTEGER (0..maxNrofControlResourceSets-1-r16)

ControlResourceSetId-v1610 ::=          INTEGER (maxNrofControlResourceSets..maxNrofControlResourceSets-1-r16)

-- TAG-CONTROLRESOURCESETID-STOP
-- ASN1STOP


	PDCCH-Config field descriptions

	controlResourceSetToAddModList, controlResourceSetToAddModList2
List of UE specifically configured Control Resource Sets (CORESETs) to be used by the UE. The network configures at most 3 CORESETs per BWP per cell (including UE-specific and common CORESETs). The UE shall consider entries in controlResourceSetToAddModList and in controlResourceSetToAddModList2 as a single list, i.e. an entry created using controlResourceSetToAddModList can be modifed using controlResourceSetToAddModList2 and vice-versa. In case network reconfigures control resource set with the same ControlResourceSetId as used for commonControlResourceSet configured via PDCCH-ConfigCommon, the configuration from PDCCH-Config always takes precedence and should not be updated by the UE based on servingCellConfigCommon.



As it is clear that these current descriptions contradict the values of the Rel-16 parameter maxNumberCORESET-r16 it becomes also clear that a change is needed in 38.331. Our proposal is to delete these sentences. Preferably from both releases but at least in Rel-16 version of the specification.


[bookmark: _Toc54263197]The Rel-16 parameter maxNumberCORESET-r16 in multiDCI-MultiTRP-r16 gives an exact value that may be more than the limit expressed in 38.331 for the number of CORESETs per BWP per cell. 

[bookmark: _Toc54263198]The field descriptions in 38.331 for the number of CORESETs per BWP per cell need to be aligned with the Rel-16 parameter values maxNumberCORESET-r16. 


[bookmark: _Toc54263201]RAN2 to agree to delete the sentences for the number of CORESETs per BWP per cell in the field descriptions in 38.331 as show in the TP in Annex A.

Moreover, with the addition of maxNumberCORESET-r16, it becomes unclear in 38.306 what the UE supports when it reports multipleCORESET. 

	multipleCORESET
Indicates whether the UE supports configuration of more than one PDCCH CORESET per BWP in addition to the CORESET with CORESET-ID 0 in the BWP. It is mandatory with capability signaling for FR2 and optional for FR1.
	UE
	CY
	No
	Yes



[bookmark: _Toc54263199]Capability field description does not capture the exact maximum number of multiple CORESETs. 

Our proposal is to include the restriction into the field description of multipleCORESET, since 38.306 should anyway unambiguously describe what the UE supports. This is also according to the outcome in post meeting email [POST111e][112][eMIMO] RRC Corrections (Ericsson) for Item 4) is as follows:
4) There is support to express the exact number of supported coresets in relation to capability signalling in TS 36.306 instead of relying other field description in TS 38.331 or description in TS 38.213. Exact change is not agreeable and input from RAN1 seems needed.


[bookmark: _Toc54263200]There is support to express the exact number of supported coresets in relation to capability signalling in TS 36.306 instead of relying other field description in TS 38.331 or description in TS 38.213. 
There was discussion in last meeting whether the number of CORESETs is “three” to be configured in addition to or including the CORESET 0. After further checking our view is that it is “including”. Thus, we reflect this in the TP in annex A.


[bookmark: _Toc54263202]RAN2 to agree the field description of multipleCORESET change from “more than one” to “two” and to clarify that “The upper limit is further extended if UE supports multiDCI-MultiTRP”.
A similar motivation applies also to Rel-15. As previously mentioned, 38.306 should anyway describe what the UE actually supports, also there would be no motivation to keep the multipleCORESET field description misaligned between Rel-15 and Rel-16. 

[bookmark: _Toc54263203]RAN2 to agree the TPs in Annex A also in Rel-15 specification .


3	Conclusion
In the previous sections we made the following observations: 
Observation 1	The Rel-16 parameter maxNumberCORESET-r16 in multiDCI-MultiTRP-r16 gives an exact value that may be more than the limit expressed in 38.331 for the number of CORESETs per BWP per cell.
Observation 2	The field descriptions in 38.331 for the number of CORESETs per BWP per cell need to be aligned with the Rel-16 parameter values maxNumberCORESET-r16.
Observation 3	Capability field description does not capture the exact maximum number of multiple CORESETs.
Observation 4	There is support to express the exact number of supported coresets in relation to capability signalling in TS 36.306 instead of relying other field description in TS 38.331 or description in TS 38.213.
Based on the discussion in the previous sections we propose the following:

Proposal 1	RAN2 to agree to delete the sentences for the number of CORESETs per BWP per cell in the field descriptions in 38.331 as show in the TP in Annex A.
Proposal 2	RAN2 to agree the field description of multipleCORESET change from “more than one” to “two” and to clarify that “The upper limit is further extended if UE supports multiDCI-MultiTRP”.
Proposal 3	RAN2 to agree the TPs in Annex A also in Rel-15 specification .
[bookmark: _In-sequence_SDU_delivery]
4	References
[bookmark: _Ref54173122]R2-2008563    Summary of [POST111e][112][eMIMO] RRC Corrections        Ericsson          

5	Annex A

----------------------------------- start of TP for Rel-16 38.306…………………………

	[bookmark: _Hlk54179921]multipleCORESET
Indicates whether the UE supports configuration of more than oneup to two PDCCH CORESET per BWP in addition to the CORESET with CORESET-ID 0 in the BWP. It is mandatory with capability signaling for FR2 and optional for FR1.
The upper limit of number of PDCCH CORESET per BWP is further extended if UE supports multiDCI-MultiTRP.
	UE
	CY
	No
	Yes





----------------------------------end of TP………………………………………………

----------------------------------- start of TP for Rel-16 38.331…………………………

–	ControlResourceSetId
The ControlResourceSetId IE concerns a short identity, used to identify a control resource set within a serving cell. The ControlResourceSetId = 0 identifies the ControlResourceSet#0 configured via PBCH (MIB) and in controlResourceSetZero (ServingCellConfigCommon). The ID space is used across the BWPs of a Serving Cell. The number of CORESETs per BWP is limited to 3 (including common and UE-specific CORESETs) in Release 15.
ControlResourceSetId information element
-- ASN1START
-- TAG-CONTROLRESOURCESETID-START

ControlResourceSetId ::=                INTEGER (0..maxNrofControlResourceSets-1)

ControlResourceSetId-r16 ::=            INTEGER (0..maxNrofControlResourceSets-1-r16)

ControlResourceSetId-v1610 ::=          INTEGER (maxNrofControlResourceSets..maxNrofControlResourceSets-1-r16)

-- TAG-CONTROLRESOURCESETID-STOP
-- ASN1STOP


	PDCCH-Config field descriptions

	controlResourceSetToAddModList, controlResourceSetToAddModList2
List of UE specifically configured Control Resource Sets (CORESETs) to be used by the UE. The network configures at most 3 CORESETs per BWP per cell (including UE-specific and common CORESETs). The UE shall consider entries in controlResourceSetToAddModList and in controlResourceSetToAddModList2 as a single list, i.e. an entry created using controlResourceSetToAddModList can be modifed using controlResourceSetToAddModList2 and vice-versa. In case network reconfigures control resource set with the same ControlResourceSetId as used for commonControlResourceSet configured via PDCCH-ConfigCommon, the configuration from PDCCH-Config always takes precedence and should not be updated by the UE based on servingCellConfigCommon.





----------------------------------end of TP………………………………………………


4	Annex B
Items 2) and 4) from [3]

2)

Whether the values in multiDCI-MultiTRP-r16 could apply to a BWP where multi DCI multi TRP transmission is not configured. However, in principle capability is what UE promises to support and we can explicitly tie that support to what is configured.

Q2 Companies view on whether and how to limit the values in multiDCI-MultiTRP-r16 only to BWPs where mTRP is configured? 
	Company
	Answer, also note if you suggest the change to be agreed now or discussed in next meeting

	Ericsson
	multiDCI-MultiTRP-r16
Indicates whether the UE supports multi-DCI based multi-TRP and support of fully/partially overlapping PDSCHs in time and non-overlapping in frequency. The capability signalling contains the following:

· maxNumberCORESET-r16 indicates maximum number of CORESETs configured per BWP per cell in addition to CORESET 0. 
· maxNumberCORESETPerPoolIndex-r16 indicates maximum number of CORESETs configured per CORESETPoolIndex per BWP per cell in addition to CORESET 0.
· maxNumberUnicastPDSCH-PerPool-r16 indicates maximum number of unicast PDSCHs per CORESETPoolIndex per slot.

Note: A UE may assume that its maximum receive timing difference between the DL transmissions from two TRPs is within a CP
Note: Processing capability 2 is not supported in any CC if at least one CC is configured with two values of CORESETPoolIndex
Note: multiDCI-MultiTRP-r16 values apply only to BWPs where two values of CORESETPoolIndex is configured.


Ok to agree now.

	Huawei
	Ok to agree now but remove “Note:” and change “is” to “are”

	Samsung
	We are fine for the intention of this change and suggested change by Huawei is also ok.

	ZTE
	OK with the suggestion from HW

	Intel
	Ok with the change. 

	Qualcomm
	OK to agree now.

	Nokia, Nokia Shanghai Bell
	Ok to agree this part, and agree with Huawei that “Note:” can be removed from the text, so the added text would be:
“The multiDCI-MultiTRP-r16 values apply only to BWPs where two values of CORESETPoolIndex are configured.”

	OPPO
	OK with the change.



[bookmark: _Hlk50039771]Companies view is to add “The multiDCI-MultiTRP-r16 values apply only to BWPs where two values of CORESETPoolIndex are configured.” For multiDCI-MultiTRP-r16 field description in 38.306. However, as the baseline assumed in this email discussion is actually a drfta phase CR in parallel email discussion 015, it is not possible to have a CR. Thus, suggestion is to capture this as RAN2 conclusion from this email discussion and treat as input in capability discussion in RAN2#112.

Conclusion from 2) is 
RAN2 to include “The multiDCI-MultiTRP-r16 values apply only to BWPs where two values of CORESETPoolIndex are configured.” For multiDCI-MultiTRP-r16 field description in 38.306.
4) It was pointed out that RAN1 is still discussing the below item:
 (C&P from RAN1 Session Notes of AI 7.2.11)
Note: RAN1 will continue discussing how the network will interpret the signaled maximum number of CORESETs in components (1) and (2) (i.e., candidate value 5 for component (1) and candidate value 3 for component (2)) of FG 16-2a, e.g., when CORESET #0 is not configured
To us this discussion point looks like it is limited to the case when CORESET #0 is not configured and that the case when CORESET#0 is configured is stable. Given the above, we would like to ask companies views on the wording for below TP.

-------------------------------------------------start TP 38.306------------------------------------------------------------------------------------------------------------


	multipleCORESET
Indicates whether the UE supports configuration of up to three PDCCH CORESET per BWP in addition to the CORESET with CORESET-ID 0 in the BWP, see also TS 38.213 [13]. It is mandatory with capability ignalling for FR2 and optional for FR1.
	UE
	CY
	No
	Yes





-------------------------------------------------end TP 38.306------------------------------------------------------------------------------------------------------------
 

Q4 Companies view on the above TP for Rel 16 or for Rel 15 ? 
	Company
	Answer

	Ericsson
	Ok to agree now with the above TP for both releases.

	Huawei
	The quoted discussion is for the new Rel-16 UE capability, it is unrelated to the legacy capability and it is not clear to us why any such change would be needed. 

	Samsung
	The current text is not enough if we introduce Rel-16 capability (i.e. multiDCI-MultiTRP-r16), so it would be better to clarify the clear description on this capability. We are fine for the suggested change from Ericsson, this text can be applied all cases.
[SAM2] After checking with our RAN1, if this capability is set, it means UE support total 3 CORESETs per BWP including CORESET#0. So we additionally suggest to remove “in addition to the CORESET with CORESET-ID 0 in the BWP” .

	ZTE
	OK with the suggested change from Ericsson

	Intel
	Ok to agree for now.    

	Qualcomm
	Same view with Huawei. We don’t think this Rel-15 change is needed. If we do change this way, it seems there would be no UE Rel-15 capability for supporting 2 CORESETs in addition to CORESET 0. Whether should introduce another new FG for Rel-15, so that up to 2 vs up to 3 can be distinguished, should be discussed in RAN1.
• FG 3-1 (which is mandatory w/o capability ignalling) requires “One configured CORESET per BWP per cell in addition to CORESET0”
• FG 3-3 (multipleCORESET) becomes up to 3 CORESETs in addition to CORESET0

In our view, it is different from the Rel-16 multi-DCI based Mtrp, there is no issue as UE indicates the number as part of UE capability for Rel-16 multiDCI-MultiTRP-r16. But Rel-15 legacy FG 3-1, 3-2 cannot do the same way.
1. The maximum number of CORESETs configured per BWP per cell in addition to CORESET 0
[bookmark: _Hlk42697325]Component 1:  Candidate values {2, 3,4,5}


	Nokia, Nokia Shanghai Bell
	Postpone: We are OK with the Ericsson change, but we understand the concerns from Huawei and QC about Rel-15 capability being affected. Hence, perhaps it would be wisest to postpone this topic?

	OPPO
	We share same view as Huawei and QC. 
And it seems companies have different views on whether the maximal number of coresets can be configured per BWP is 4 (3 CORESETs per BWP excluding coreset#0) or 3 (3 CORESETs per BWP including coreset#0). We may need further input from RAN1.



5) LS to RAN1
Q2 Is there a need for LS to RAN1 about the number discussion points of Part 1? 
	Company
	Answer

	Ericsson
	Not identified so far

	Huawei
	If there are divergent opinions on Q2 and Q3, we may need to ask RAN1 for advice but let's what others say 

	Samsung
	No need to send LS from our understanding.

	ZTE
	No LS

	Intel
	No LS

	Qualcomm
	See our comments in Q4. If companies have different understanding on whether the max 3 CORESETs include or in addition to CORESET ID 0 for the Rel-15 legacy capability, LS to RAN1 is needed.

	Nokia, Nokia Shanghai Bell
	Not yet (but maybe in the next meeting): It seems all the RAN1-related topics could be postponed to next meeting to allow time for further checking (since there may be even Rel-15 impacts).

	OPPO
	LS is needed for clarification.




