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1. Introduction
In RAN#94-e meeting, a new WI on Enhancement of NR Dynamic spectrum sharing was agreed, with the following objective on support of two overlapping CRS rate matching patterns. 
	· Allow a UE to support, and be configured with, two overlapping CRS rate matching patterns regardless of support or configuration of multi-TRP [RAN1, RAN2]



In RAN#109-e, the following working assumptions and agreements were reached. 
	Working Assumption
Introduce two new RRC parameters (i.e., list3 and list4). gNB cannot configure legacy list1/2 and new list3/4 simultaneously. If new list3/4 are configured, UE applies list3/4 regardless of whether CORESETPoolIndex= 1 is configured for any of DL BWPs of the serving cell.
Working Assumption
· Introduce two new RRC parameters lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 in ServingCellConfig around which the UE shall do rate matching for PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCHs with SPS. 
· The network does not configure lte-CRS-PatternList3-r18 and any of lte-CRS-ToMatchAround, lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 simultaneously. Lte-CRS-PatternList4-r18 is configured if lte-CRS-PatternList3-r18 is configured in ServingCellConfig. 
· For case when UE is not configured with two CORESET pools two different values of coresetPoolIndex in ControlResourceSet, and configured with lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18, both lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are applied
· For case when UE is configured with two CORESET pools two different values of coresetPoolIndex in ControlResourceSet, and configured with lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18
· If UE is configured with crs-RateMatch-PerCoresetPoolIndex, lte-CRS-PatternList3-r18 is applied if the PDSCH is associated with coresetPoolIndex set to ‘0’, and lte-CRS-PatternList4-r18 is applied if the PDSCH is associated with coresetPoolIndex set to ‘1’
· Otherwise, both lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are applied.
· The legacy configuration rule in TS 38.331 is applied in Rel-18 DSS, i.e., 
· “The first LTE CRS pattern in lte-CRS-PatternList4 shall be fully overlapping in frequency with the first LTE CRS pattern in lte-CRS-PatternList3, The second LTE CRS pattern in this list shall be fully overlapping in frequency with the second LTE CRS pattern in lte-CRS-PatternList31, and so on.”
Agreement 
· Introduce new UE capability(ies) for support of two overlapping LTE CRS patterns in Rel-18 DSS if the UE is NOT configured by higher layer parameter PDCCH-Config with two different values of coresetPoolIndex in ControlResourceSet. 
· NW can configure two LTE-CRS overlapping rate matching patterns without coresetPoolIndex only if the UE indicates support of the new capability(ies). 
· Clarify that the Rel-16 UE capability overlapRateMatchingEUTRA-CRS-r16 is subject to support of multiDCI-Multi-TRP-r16.
· Maximum number of LTE-CRS rate matching patterns for PDSCH supported by a UE (i.e., maxNumberPatterns-r16 and maxNumberNon-OverlapPatterns-r16) is kept unchanged.



[bookmark: _Toc529013720]This contribution provides a summary of remaining issues on UE support for two overlapping CRS rate matching patterns proposed in contributions submitted under AI 9.9.2. 
2. Summary of Tdocs 
2.1 [Closed] Indication of two overlapping CRS rate matching patterns 
Based on the the contributions, companies’ views on the WA in RAN1#109-e are summarized below. 
· Confirm the WA (12 companies)
· [1, Huawei, HiSilicon], [2, 	ZTE, China Telecom], [3, Spreadtrum], [4, vivo], ], [5, OPPO], [7, Samsung], [8, MediaTek], [9, InterDigital], [10, Qualcomm], [12, NTT DOCOMO],  [13, Ericsson]
· [8, MediaTek] also proposes another alternative solution.
· [10, Qualcomm] proposes one additional clarification.   
· Not confirm the WA (1 company)
· [6, Nokia, Nokia Shanghai Bell]

The following summarizes the additional views from some companies, along with FL’s analysis on these views. 
[6, Nokia, Nokia Shanghai Bell] proposes not to confirm the WA, and provides the following observations and proposals. 
	Observation 1: For mTRP case with per coresetPoolIndex equals to 0 or 1 the WA just picks one RM list based on the poolindex associated with the transmitted PDSCH. I.e. depending on which poolindex the PDSCH is associated with, the UE RMs either around the own-cell associated CRS pattern or neighbour cell associated CRS pattern, but never both. Two frequency-overlapping RM patterns are only applied when the UE falls back to non-mTRP RM behaviour.
Observation 2: For non-mTRP case the WA works, but it cumbersomely replaces list1 with list3 (with the same content) when the second RM pattern (with list4 in the WA) is configured, and again when the second RM pattern is removed from the configuration the list3 needs to be again replaced with list1 (with the same content). 
Proposal 1: Do not confirm the RAN1#109 working assumptions
Proposal 2: Introduce ONE new RRC parameter (list3) where
· For non-mTRP case the list1 and list 3 are applied
· For mTRP case
· When the PDSCH is associated with coresetPoolIndex set to ‘0’: The list1 and list 3 are applied 
· When the PDSCH is associated with coresetPoolIndex set to ‘1’: The list1, list 2 and list 3 are applied 


==>FL understanding: The WA doesn’t change the legacy UE behavior for MTRP case. This aligns with the WI scope, i.e., extension of two overlapping LTE-CRS RM patterns from MTRP to single TRP, instead of enhancing current RM for MTRP. For the proposal 2 below, it enhances RM for MTRP due to 1) support of configuring and applying more than 2 overlapping LTE-CRS RM patterns simultaneously (this is out of scope), and 2) removal of the legacy dependency on crs-RateMatch-PerCoresetPoolIndex for MTRP.

In [8, MediaTek], in addition to confirm the WA as one option, it proposes another alternative option as follows. 
	· Reuse lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 and introduce an BWP-level configuration to indicate whether lte-CRS-PatternList2-r16 is used for rate-matching or not when UE is not configured with two different values of coresetPoolIndex in ControlResourceSet.


==>FL understanding: The proposal works while it causes more RRC signaling overhead by introducing BWP-level configuration compared to cell-specific RRC configuration in legacy.  
[10, Qualcomm] proposes the following 
	One uncertainty is whether the RRC parameter “crs-RateMatch-PerCoresetPoolIndex” in the working assumption is “the existing crs-RateMatch-PerCoresetPoolIndex-r16” or “a new crs-RateMatch-PerCoresetPoolIndex-r18”. If the parameter is the existing one, field description of “crs-RateMatch-PerCoresetPoolIndex” in TS38.331 has to be updated to cover the case when lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are configured. If this is a new Rel-18 parameter, the new parameter has to be added in Rel-18.
Although either works, it would be consistent to take the same approach as for lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18, i.e., introduce the Rel-18 version of the parameter.
Proposal:
· Clarify that “crs-RateMatch-PerCoresetPoolIndex” in the working assumption is a new Rel-18 parameter indicating how the UE performs rate-matching when lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are configured.


==>FL understanding: It seems there is no issue to reuse the legacy RRC parameter crs-RateMatch-PerCoresetPoolIndex. Note that, the introduction of two new lists of RM RRC parameters is to address some backward compatibility issues as discussed in the last meeting. 

First Round
Based on above summary, FL proposes to confirm the WA reached in RAN1#109-e. Companies are encouraged to provide your views below.  

	Company
	Comments

	Nokia
	Thanks to the feature-lead for the explanations. We do understand that the legacy behaviour is not impacted, but the question is on what the new behaviour is and how it builds on the legacy. To us it appears that 
· For non-mTRP case addition of two new lists complicates the system operation vs. adding one new list. Both approaches lead to the same end-result, but two new lists is an unnecessary complication vs. keeping the list1 RM operation as it is and adding a new list on top.
· For mTRP operation, the application of 3 overlapping lists is not something we see that important, and that part of the proposal could be dropped. Still, with legacy mTRP there is already 2 overlapping lists, and it seems nothing more is needed for mTRP in the context of this WI if 3 overlapping lists are precluded. We either apply the List1 + the new list, list2 + the new list or don’t change anything at all, in which case list1+list2 apply 

	ZTE
	Support to confirm the WA. 
@Nokia, Technically, it works if only one new list is introduced. On the other hand, it seems less flexible compared to introducing two new lists. Below is the reason. 
· Firstly, to not violate the WI scope, the three lists (list 1, 2, 3) cannot be configured simultaneously, i.e., only configure list 1+2 for MTRP or list 1+3 for single TRP at a time. 
· The lists of LTE-CRS patterns are configured cell-specifically. If list 1+2 are configured, only one list (i.e., list 1) is valid if the UE is switched from a BWP configured with MTRP to a BWP configured with single TRP. Similar issue happens if list 1+3 are configured.

	MediaTek
	Thanks to FL’s understanding on our proposal. We agree with the assessment and we can drop the proposal if majority of companies have the same concern on the signaling overhead.

Regarding the WA, we slightly incline to the same view with the latest comment from Nokia. Originally, we have some concern on the duplication functionality on the two new CRS lists compared with the two legacy CRS lists. From Nokia’s proposal, it seems like one new list is enough to support the new feature and we are not sure why do we need the two new lists.
@ZTE: we are not sure about the flexibility concern you raise. For the first bullet, UE can only be configured with either 1+2 or 3+4 based on the WA, which should achieve the same flexibility to 1+2 or 1+3 based on Nokia’s proposal. For the second bullet, based on Nokia’s proposal, UE can be configured with either 1+2 or 1+3. if 1+2 is configured, then legacy UE behavior is applied for s-TRP and M-TRP based on list1 and list2. If 1+3 is configured, then legacy UE behavior is applied for M-TRP based on list1 and list3 and new UE behavior is applied for s-TRP based on list1 and list3. We don’t see the any flexibility benefit by introducing 3+4. Can ZTE clarify?
 
  

	vivo
	Support FL’s proposal. 

	NTT DOCOMO
	Support FL’s proposal. We don’t see any serious problem with the working assumption.

	Spreadtrum
	Support FL’s proposal. 

	Xiaomi
	Introduction of pattern list 3/4 is redundant from the perspective of two overlapping RM lists for MTRP. But we are fine with FL’s proposal if the majority wants to.

	Huawei, HiSilicon
	Support FL’s proposal.

	OPPO
	This is one thing needing the clarification before confirming the WA. In the WA, the 1st bullet says the following.  
“Lte-CRS-PatternList4-r18 is configured if lte-CRS-PatternList3-r18 is configured in ServingCellConfig.”
The above WA statement means two things: 
· List3 configuration is a sufficient condition of List4 configuration. 
· List3 cannot be configured alone, but List4 can b configured w/o List3, because the WA does not prevent it. In other words, if the intention is to have list {3,4} to be able to replace list {1,2} where List 1 can be configured alone, the corresponding replace relation is 1<->4 and 2<->3. 
Is the above common understanding? It does not seem so because the proposal 2.3 (for RRC parameter) says the following for List4: 
“Network configures this field [List4] only if the field lte-CRS-ToMatchAround is not configured and the field lte-CRS-PatternList3 is configured.” 
Here “if the field lte-CRS-ToMatchAround is not configured” is not needed because the configuration of List3 already mean to block the configuration of lte-CRS-ToMatchAround. Then the logic of “only if” in above RRC description is that List3 configuration is a necessary condition of List4 configuration, which is inconsistent to the WA from the last meeting. 
There could be two options to revise the WA as following: 
Option-1:  “Lte-CRS-PatternList4-r18 is configured if and only if lte-CRS-PatternList3-r18 is configured in ServingCellConfig.”
Option-2: “Lte-CRS-PatternList4-r18 is configured only if lte-CRS-PatternList3-r18 is configured in ServingCellConfig.” 
The List3 is sufficient and necessary condition of List4 in Option-1 but only necessary condition of List4 in Option-2. 
With Option-1, list{3,4} cannot completely replace list {1,2}. 
With Option-2, the replacement relation between {List1, List2} and {List3, List4} becomes List1 <-> List3 and List2 <-> List4. 

	MediaTek
	By looking at Oppo’s review, we have one clarification question on the statement:
Here “if the field lte-CRS-ToMatchAround is not configured” is not needed because the configuration of List3 already mean to block the configuration of lte-CRS-ToMatchAround.
We didn’t see any related specification on the highlighted text above. Can Oppo clarify it? 
Also, we just realized from Oppo’s comments that the proposal only specifies UE behavior when list3+list4 are configured. The scenario where only list3 is configured is not included in the proposal. Should we also include UE behavior of such configuration in the proposal? Something like current spec can be reused (shown below). On the other hand, if we go with Nokia’s updated proposal, we don’t need to update spec. Therefore, we still think Nokia’s proposal is a better direction to go in terms of spec change.

A UE may be configured with any of the following higher layer parameters:
-	REs indicated by the 'RateMatchPatternLTE-CRS' in lte-CRS-ToMatchAround in ServingCellConfig or ServingCellConfigCommon configuring cell-specific RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH. 
-	REs indicated by 'RateMatchPatternLTE-CRS' in lte-CRS-PatternList1-r16 in ServingCellConfig configuring cell-specific RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH.




Outcome of offline discussion
Based on the offline discussion, no companies raised concerns on confirming the WA, which is only revised a bit based on OPPO’s suggestion. 
Note that, I cleaned up the revision marks in previous WA in Proposal 2.1. 

Proposal 2.1: Confirm the following revised working assumption. 
Working Assumption
· Introduce two new RRC parameters lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 in ServingCellConfig around which the UE shall do rate matching for PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCHs with SPS. 
· The network does not configure lte-CRS-PatternList3-r18 and any of lte-CRS-ToMatchAround, lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 simultaneously. Lte-CRS-PatternList4-r18 is configured only if lte-CRS-PatternList3-r18 is configured in ServingCellConfig. 
· For case when UE is not configured with two different values of coresetPoolIndex in ControlResourceSet, and configured with lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18, both lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are applied
· For case when UE is configured with two different values of coresetPoolIndex in ControlResourceSet, and configured with lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18
· If UE is configured with crs-RateMatch-PerCoresetPoolIndex, lte-CRS-PatternList3-r18 is applied if the PDSCH is associated with coresetPoolIndex set to ‘0’, and lte-CRS-PatternList4-r18 is applied if the PDSCH is associated with coresetPoolIndex set to ‘1’
· Otherwise, both lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are applied.
· The legacy configuration rule in TS 38.331 is applied in Rel-18 DSS, i.e., 
· “The first LTE CRS pattern in lte-CRS-PatternList4 shall be fully overlapping in frequency with the first LTE CRS pattern in lte-CRS-PatternList3, The second LTE CRS pattern in this list shall be fully overlapping in frequency with the second LTE CRS pattern in lte-CRS-PatternList3, and so on.”

	Company
	Comments

	
	




2.2 [Closed] Proposed TP
The following companies propose to adopt the TP that discussed in RAN1#109-e. 
· [1, Huawei, HiSilicon], [2, 	ZTE, China Telecom], [3, Spreadtrum], [5, OPPO], [7, Samsung], [12, NTT DOCOMO], [13, Ericsson]

TP#1 for sub-clause 5.1.4.2 of TS 38.214: 
	5.1.4.2	PDSCH resource mapping with RE level granularity
<omitted text>
-	If the UE is configured by higher layer parameter PDCCH-Config with two different values of coresetPoolIndex in ControlResourceSet and is also configured by the higher layer parameter lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	if the UE is configured with crs-RateMatch-PerCoresetPoolIndex, REs indicated by the CRS pattern(s) in lte-CRS-PatternList1-r16 if the PDSCH is associated with coresetPoolIndex set to ‘0’, or the CRS pattern(s) in lte-CRS-PatternList2-r16 if PDSCH is associated with coresetPoolIndex set to ‘1’;
-	otherwise, REs indicated by lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16, in ServingCellConfig.
-	If the UE is not configured by higher layer parameter PDCCH-Config with two different values of coresetPoolIndex in ControlResourceSet, and if the UE is configured by higher layer parameter lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 in ServingCellConfig, REs indicated by lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are declared as not available for PDSCH.
-	If the UE is configured by higher layer parameter PDCCH-Config with two different values of coresetPoolIndex in ControlResourceSet and is also configured by the higher layer parameter lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	if the UE is configured with crs-RateMatch-PerCoresetPoolIndex, REs indicated by the CRS pattern(s) in lte-CRS-PatternList3-r18 if the PDSCH is associated with coresetPoolIndex set to ‘0’, or the CRS pattern(s) in lte-CRS-PatternList4-r18 if PDSCH is associated with coresetPoolIndex set to ‘1’;
-	otherwise, REs indicated by lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18, in ServingCellConfig.
<omitted text>



In addition, [5, OPPO] proposes to add the following paragraph at the end of above TP. FL’s thinking it is not necessary since it expects TS 38.331 should include it. 
	-    UE does not expect to be configured with lte-CRS-PatternList3-r18 and any of lte-CRS-ToMatchAround, lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 simultaneously. UE does not expect to be configured with Lte-CRS-PatternList4-r18 if lte-CRS-PatternList3-r18 is not configured in ServingCellConfig.



First Round
Based on above summary, FL proposes to agree on TP#1 for sub-clause 5.1.4.2 of TS 38.214 as shown above. Companies are encouraged to provide your views below.  

	Company
	Comments

	vivo
	Support FL’s proposal. 

	NTT DOCOMO
	Support

	Spreadtrum
	Support

	Xiaomi
	Support

	Huawei, HiSilicon
	Support

	OPPO
	Regarding to the following paragraph: 
“-    UE does not expect to be configured with lte-CRS-PatternList3-r18 and any of lte-CRS-ToMatchAround, lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 simultaneously. UE does not expect to be configured with Lte-CRS-PatternList4-r18 if lte-CRS-PatternList3-r18 is not configured in ServingCellConfig.”
If RAN1 does not capture it in RAN1 spec, RAN1 have an agreement to reflect RAN1 spec would not capture it and rely on RAN2 spec, something like below: 
- RAN1 assumes RAN2 will capture the following in 38.331, or “Add following into RRC parameter list”: 
· UE does not expect to be configured with lte-CRS-PatternList3-r18 and any of lte-CRS-ToMatchAround, lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 simultaneously;
· UE does not expect to be configured with Lte-CRS-PatternList4-r18 if lte-CRS-PatternList3-r18 is not configured in ServingCellConfig.
Note the above 2nd bullet would depend on how RAN1 decides to confirm the WA. 

	MediaTek
	We prefer to have decision on 2.1 first and discuss 2.2, 2.3, 2.4 later.



Outcome of offline discussion
To include the case that only list3 is configured, the TP is updated as below. 

Proposal 2.1: Adopt the following TP for sub-clause 5.1.4.2 of TS 38.214 h20: 
	5.1.4.2	PDSCH resource mapping with RE level granularity
<omitted text>
A UE may be configured with any of the following higher layer parameters:
-	REs indicated by the 'RateMatchPatternLTE-CRS' in lte-CRS-ToMatchAround in ServingCellConfig or ServingCellConfigCommon configuring cell-specific RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH. 
-	REs indicated by 'RateMatchPatternLTE-CRS' in lte-CRS-PatternList1-r16 or lte-CRS-PatternList3-r18 in ServingCellConfig configuring cell-specific RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH.
-	For the UE for broadcast reception, REs indicated by 'RateMatchPatternLTE-CRS' in PDSCH-Config-MCCH or PDSCH-Config-MCCH configuring cell-specific RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH.
-	Each RateMatchPatternLTE-CRS configuration contains v-Shift consisting of LTE-CRS-vshift(s), nrofCRS-Ports consisting of LTE-CRS antenna ports 1, 2 or 4 ports, carrierFreqDL representing the offset in units of 15 kHz subcarriers from (reference) point A to the LTE carrier centre subcarrier location, carrierBandwidthDL representing the LTE carrier bandwidth, and may also configure mbsfn-SubframeConfigList representing MBSFN subframe configuration. A UE determines the CRS position within the slot according to Clause 6.10.1.2 in [15, TS 36.211], where slot corresponds to LTE subframe. 
-	If the UE is configured by higher layer parameter PDCCH-Config with two different values of coresetPoolIndex in ControlResourceSet and is also configured by the higher layer parameter lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	if the UE is configured with crs-RateMatch-PerCoresetPoolIndex, REs indicated by the CRS pattern(s) in lte-CRS-PatternList1-r16 if the PDSCH is associated with coresetPoolIndex set to ‘0’, or the CRS pattern(s) in lte-CRS-PatternList2-r16 if PDSCH is associated with coresetPoolIndex set to ‘1’;
-	otherwise, REs indicated by lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16, in ServingCellConfig.
-	If the UE is not configured by higher layer parameter PDCCH-Config with two different values of coresetPoolIndex in ControlResourceSet, and if the UE is configured by higher layer parameter lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 in ServingCellConfig, REs indicated by lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are declared as not available for PDSCH.
-	If the UE is configured by higher layer parameter PDCCH-Config with two different values of coresetPoolIndex in ControlResourceSet and is also configured by the higher layer parameter lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	if the UE is configured with crs-RateMatch-PerCoresetPoolIndex, REs indicated by the CRS pattern(s) in lte-CRS-PatternList3-r18 if the PDSCH is associated with coresetPoolIndex set to ‘0’, or the CRS pattern(s) in lte-CRS-PatternList4-r18 if PDSCH is associated with coresetPoolIndex set to ‘1’;
-	otherwise, REs indicated by lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18, in ServingCellConfig.
<omitted text>



	Company
	Comments

	
	




2.3 [Closed] RRC parameters
[3, Spreadtrum], [7, Samsung] and [13, Ericsson] propose that RAN1 to draft Rel-18 RRC parameters and [13, Ericsson] suggests to send an LS to RAN2. 
First Round
Based on the input, FL would like to check companies’ views on the following proposal. 

Proposal #2.3: Agree the following RRC parameters for support of two overlapping LTE-CRS patterns.  
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR_DSS_enh
	Support for two overlapping CRS rate matching patterns
	lte-CRS-PatternList3

	New
	A list of LTE CRS patterns around which the UE shall do rate matching for PDSCH. The LTE CRS patterns in this list shall be non-overlapping in frequency. This list can be configured if [Rel-18 DSS capability(ies)] specified in TS 38.306 [26] is indicated. The network does not configure this field and lte-CRS-ToMatchAround, or this field and lte-CRS-PatternList1, or this field and lte-CRS-PatternList2 simultaneously.
	LTE-CRS-PatternList-r16
	ServingCellConfig
	UE-specific
	38.331
	[Related RAN1 agreements in AI 9.9.2]

	NR_DSS_enh
	Support for two overlapping CRS rate matching patterns
	lte-CRS-PatternList4

	New
	A list of LTE CRS patterns around which the UE shall do rate matching for PDSCH. The LTE CRS patterns in this list shall be non-overlapping in frequency. This list can be configured if [Rel-18 DSS capability(ies)] specified in TS 38.306 [26] is indicated. The first LTE CRS pattern in this list shall be fully overlapping in frequency with the first LTE CRS pattern in lte-CRS-PatternList3. The second LTE CRS pattern in this list shall be fully overlapping in frequency with the second LTE CRS pattern in lte-CRS-PatternList3, and so on. Network configures this field only if the field lte-CRS-ToMatchAround is not configured and the field lte-CRS-PatternList3 is configured.
	LTE-CRS-PatternList-r16
	ServingCellConfig
	UE-specific
	38.331
	[Related RAN1 agreements in AI 9.9.2]



In addition, companies are encouraged to provide your views on whether there is a need to draft an LS to RAN2 about Proposal #2.3 if agreed. 

	Company
	Comments

	vivo
	Support FL’s proposal 2.3. 

	NTT DOCOMO
	Support

	Spreadtrum
	Support

	Xiaomi
	Support

	Huawei, HiSilicon
	Support

	OPPO
	First of all, the WA should be firstly revisited as explained earlier, and RRC may change accordingly. 
Secondly, for the following sentence in RRC description for List4, there is no need to say “the field lte-CRS-ToMatchAround is not configured” because the existence of List3 already means lte-CRS-ToMatchAround not being configured. This is the rule for List3 configuration.
“Network configures this field only if the field lte-CRS-ToMatchAround is not configured and the field lte-CRS-PatternList3 is configured.” 
At last, the proposal seems to miss the following bullet in WA: 
· The legacy configuration rule in TS 38.331 is applied in Rel-18 DSS, i.e., 
· “The first LTE CRS pattern in lte-CRS-PatternList4 shall be fully overlapping in frequency with the first LTE CRS pattern in lte-CRS-PatternList3, The second LTE CRS pattern in this list shall be fully overlapping in frequency with the second LTE CRS pattern in lte-CRS-PatternList31, and so on.”

	MediaTek
	We prefer to have decision on 2.1 first and discuss 2.2, 2.3, 2.4 later.



Outcome of offline discussion
During offline, companies are ok with the RRC parameters and all agree to send an LS to RAN2. 
Note that, I deleted the ‘comment’ column compared to the original proposal above. 

Proposal #2.3: 
· Agree the following RRC parameters for support of two overlapping LTE-CRS patterns. 
· Send an LS to RAN2 about the agreed RRC parameters together with all RAN1 agreements in AI 9.9.2. 
 
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification

	NR_DSS_enh
	Support for two overlapping CRS rate matching patterns
	lte-CRS-PatternList3

	New
	A list of LTE CRS patterns around which the UE shall do rate matching for PDSCH. The LTE CRS patterns in this list shall be non-overlapping in frequency. This list can be configured if [Rel-18 DSS capability(ies)] specified in TS 38.306 [26] is indicated. The network does not configure this field and lte-CRS-ToMatchAround, or this field and lte-CRS-PatternList1, or this field and lte-CRS-PatternList2 simultaneously.
	LTE-CRS-PatternList-r16
	ServingCellConfig
	UE-specific
	38.331

	NR_DSS_enh
	Support for two overlapping CRS rate matching patterns
	lte-CRS-PatternList4

	New
	A list of LTE CRS patterns around which the UE shall do rate matching for PDSCH. The LTE CRS patterns in this list shall be non-overlapping in frequency. This list can be configured if [Rel-18 DSS capability(ies)] specified in TS 38.306 [26] is indicated. The first LTE CRS pattern in this list shall be fully overlapping in frequency with the first LTE CRS pattern in lte-CRS-PatternList3. The second LTE CRS pattern in this list shall be fully overlapping in frequency with the second LTE CRS pattern in lte-CRS-PatternList3, and so on. Network configures this field only if the field lte-CRS-ToMatchAround is not configured and the field lte-CRS-PatternList3 is configured.
	LTE-CRS-PatternList-r16
	ServingCellConfig
	UE-specific
	38.331



	Company
	Comments

	
	




2.4 [Closed] UE capability
In RAN1#109-e, the following agreement was reached for UE capability(ies) for support of two overlapping LTE CRS patterns. 
	Agreement 
· Introduce new UE capability(ies) for support of two overlapping LTE CRS patterns in Rel-18 DSS if the UE is NOT configured by higher layer parameter PDCCH-Config with two different values of coresetPoolIndex in ControlResourceSet. 
· NW can configure two LTE-CRS overlapping rate matching patterns without coresetPoolIndex only if the UE indicates support of the new capability(ies). 
· Clarify that the Rel-16 UE capability overlapRateMatchingEUTRA-CRS-r16 is subject to support of multiDCI-Multi-TRP-r16.
· Maximum number of LTE-CRS rate matching patterns for PDSCH supported by a UE (i.e., maxNumberPatterns-r16 and maxNumberNon-OverlapPatterns-r16) is kept unchanged.



[7, Samsung] proposes RAN1 to draft Rel-18 UE capability and send an LS to RAN2 to clarify that the Rel-16 UE capability overlapRateMatchingEUTRA-CRS-r16 is subject to support of multiDCI-Multi-TRP-r16.
[11, Apple] proposes to define two UE capabilities to support two overlapped LTE CRS rate matching pattern list
· Capability 1: support two overlapping LTE CRS rate matching pattern lists, i.e., pattern list 3/4, for Rel-18 DSS
· Capability 2: support two overlapping LTE CRS rate matching patterns lists, i.e., pattern list 3/4, for both multi-TRP and Rel-18 DSS
[4, vivo] and [7, Samsung] propose to clarify that lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are applicable to 15 kHz SCS PDSCH only.

First Round
Based on the input, FL would like to check companies’ views on the following proposal. 
Proposal #2.4: lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are applicable to 15 kHz SCS PDSCH only.

In addition, companies are encouraged to provide your views on the following questions:
Q1: Do you think a single UE capability is sufficient or more capabilities are needed for AI 9.9.2, e.g., the following suggested by Apple?  
· Capability 1: support two overlapping LTE CRS rate matching pattern lists, i.e., pattern list 3/4, for Rel-18 DSS
· Capability 2: support two overlapping LTE CRS rate matching patterns lists, i.e., pattern list 3/4, for both multi-TRP and Rel-18 DSS
Q2: Do you think a draft LS to RAN2 is needed?
·  This could include all RAN1 agreements on UE capability in both RAN1#109-e and RAN1#110. 

	Company
	Comments

	Nokia
	Q1: We think one capability for non-mTRP case is needed. Depending on what functionality do we really end up with, there maybe a need for a second mTRP-related capability.
Q2: To be decided when the discussion has advanced

	vivo
	Q1: need clarification on R18 DSS in the proposal. The WID is to support 2 lists regardless of support or configuration of MTRP, so in our understanding R18 DSS originally covers both non-MTRP and MTRP cases. But it seems that R18 DSS in the proposal refers to non-MTRP case only, while capability2 means UE support 2 lists for both non-MTRP and MTRP cases? If this is the correct understanding, we suggest replace ‘R18 DSS’ by ‘non-MTRP’ to make it clearer.

	NTT DOCOMO
	Proposal #2.4: Support
Q1: The need to introduce capability 2 is not clear to us.

	Spreadtrum
	Proposal #2.4: Support
Q1: In our understanding, there is no need to introduce capability 2, capability 1 is enough.

	Huawei, HiSilicon
	Proposal #2.4: Support
Q1: at least the capability 1 for s-TRP is needed.

	OPPO
	Support P2.4. 

	MediaTek
	We prefer to have decision on 2.1 first and discuss 2.2, 2.3, 2.4 later.



Outcome of offline discussion
The following proposal is stable. Regarding the details of UE capabilities, it could be discussed after we conclude other issues. 

Proposal #2.4: lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are applicable to 15 kHz SCS PDSCH only.

	Company
	Comments

	
	



2.5 [Closed] Draft LS
FL has provided the draft LS to RAN2 in the draft folder. Companies are encouraged to provide your views if any. 

	Company
	Comments

	Samsung
	As pointed out in our tdoc [7], LS needs to explicitly request RAN2 to update their spec reflecting the following RAN1#109e agreement: 

· Clarify that the Rel-16 UE capability overlapRateMatchingEUTRA-CRS-r16 is subject to support of multiDCI-Multi-TRP-r16.


	FL
	Based on the comments, I have updated the draft LS in the folder in v2. 



3. Summary of agreements in RAN1#110
Agreement
· Introduce two new RRC parameters lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 in ServingCellConfig around which the UE shall do rate matching for PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCHs with SPS. 
· The network does not configure lte-CRS-PatternList3-r18 and any of lte-CRS-ToMatchAround, lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 simultaneously. Lte-CRS-PatternList4-r18 is configured only if lte-CRS-PatternList3-r18 is configured in ServingCellConfig. 
· For case when UE is not configured with two different values of coresetPoolIndex in ControlResourceSet, and configured with lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18, both lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are applied
· For case when UE is configured with two different values of coresetPoolIndex in ControlResourceSet, and configured with lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18
· If UE is configured with crs-RateMatch-PerCoresetPoolIndex, lte-CRS-PatternList3-r18 is applied if the PDSCH is associated with coresetPoolIndex set to ‘0’, and lte-CRS-PatternList4-r18 is applied if the PDSCH is associated with coresetPoolIndex set to ‘1’
· Otherwise, both lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are applied.
· The legacy configuration rule in TS 38.331 is applied in Rel-18 DSS, i.e., 
· “The first LTE CRS pattern in lte-CRS-PatternList4 shall be fully overlapping in frequency with the first LTE CRS pattern in lte-CRS-PatternList3, The second LTE CRS pattern in this list shall be fully overlapping in frequency with the second LTE CRS pattern in lte-CRS-PatternList3, and so on.”
The working Assumption made in RAN1#109e does not need to be confirmed.
Working Assumption(RAN1#109e)
· Introduce two new RRC parameters lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 in ServingCellConfig around which the UE shall do rate matching for PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCHs with SPS. 
· The network does not configure lte-CRS-PatternList3-r18 and any of lte-CRS-ToMatchAround, lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 simultaneously. Lte-CRS-PatternList4-r18 is configured if lte-CRS-PatternList3-r18 is configured in ServingCellConfig. 
· For case when UE is not configured with two different values of coresetPoolIndex in ControlResourceSet, and configured with lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18, both lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are applied
· For case when UE is configured with two different values of coresetPoolIndex in ControlResourceSet, and configured with lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18
· If UE is configured with crs-RateMatch-PerCoresetPoolIndex, lte-CRS-PatternList3-r18 is applied if the PDSCH is associated with coresetPoolIndex set to ‘0’, and lte-CRS-PatternList4-r18 is applied if the PDSCH is associated with coresetPoolIndex set to ‘1’
· Otherwise, both lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are applied.
· The legacy configuration rule in TS 38.331 is applied in Rel-18 DSS, i.e., 
· “The first LTE CRS pattern in lte-CRS-PatternList4 shall be fully overlapping in frequency with the first LTE CRS pattern in lte-CRS-PatternList3, The second LTE CRS pattern in this list shall be fully overlapping in frequency with the second LTE CRS pattern in lte-CRS-PatternList3, and so on.”
Agreement 
lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are applicable to 15 kHz SCS PDSCH only.

Agreement
The following TP for sub-clause 5.1.4.2 of TS 38.214 h20 is endorsed in principle. 
	5.1.4.2	PDSCH resource mapping with RE level granularity
<omitted text>
A UE may be configured with any of the following higher layer parameters:
-	REs indicated by the 'RateMatchPatternLTE-CRS' in lte-CRS-ToMatchAround in ServingCellConfig or ServingCellConfigCommon configuring cell-specific RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH. 
-	REs indicated by 'RateMatchPatternLTE-CRS' in lte-CRS-PatternList1-r16 or lte-CRS-PatternList3-r18 in ServingCellConfig configuring cell-specific RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH.
-	For the UE for broadcast reception, REs indicated by 'RateMatchPatternLTE-CRS' in PDSCH-Config-MCCH or PDSCH-Config-MCCH configuring cell-specific RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH.
-	Each RateMatchPatternLTE-CRS configuration contains v-Shift consisting of LTE-CRS-vshift(s), nrofCRS-Ports consisting of LTE-CRS antenna ports 1, 2 or 4 ports, carrierFreqDL representing the offset in units of 15 kHz subcarriers from (reference) point A to the LTE carrier centre subcarrier location, carrierBandwidthDL representing the LTE carrier bandwidth, and may also configure mbsfn-SubframeConfigList representing MBSFN subframe configuration. A UE determines the CRS position within the slot according to Clause 6.10.1.2 in [15, TS 36.211], where slot corresponds to LTE subframe. 
-	If the UE is configured by higher layer parameter PDCCH-Config with two different values of coresetPoolIndex in ControlResourceSet and is also configured by the higher layer parameter lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	if the UE is configured with crs-RateMatch-PerCoresetPoolIndex, REs indicated by the CRS pattern(s) in lte-CRS-PatternList1-r16 if the PDSCH is associated with coresetPoolIndex set to ‘0’, or the CRS pattern(s) in lte-CRS-PatternList2-r16 if PDSCH is associated with coresetPoolIndex set to ‘1’;
-	otherwise, REs indicated by lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16, in ServingCellConfig.
-	If the UE is not configured by higher layer parameter PDCCH-Config with two different values of coresetPoolIndex in ControlResourceSet, and if the UE is configured by higher layer parameter lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 in ServingCellConfig, REs indicated by lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 are declared as not available for PDSCH.
-	If the UE is configured by higher layer parameter PDCCH-Config with two different values of coresetPoolIndex in ControlResourceSet and is also configured by the higher layer parameter lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	if the UE is configured with crs-RateMatch-PerCoresetPoolIndex, REs indicated by the CRS pattern(s) in lte-CRS-PatternList3-r18 if the PDSCH is associated with coresetPoolIndex set to ‘0’, or the CRS pattern(s) in lte-CRS-PatternList4-r18 if PDSCH is associated with coresetPoolIndex set to ‘1’;
-	otherwise, REs indicated by lte-CRS-PatternList3-r18 and lte-CRS-PatternList4-r18, in ServingCellConfig.
<omitted text>




Agreement
· Agree the following RRC parameters for support of two overlapping LTE-CRS patterns. 
· Send an LS to RAN2 about the agreed RRC parameters together with all RAN1 agreements in AI 9.9.2. 
 
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification

	NR_DSS_enh
	Support for two overlapping CRS rate matching patterns
	lte-CRS-PatternList3

	New
	A list of LTE CRS patterns around which the UE shall do rate matching for PDSCH. The LTE CRS patterns in this list shall be non-overlapping in frequency. This list can be configured if [Rel-18 DSS capability(ies)] specified in TS 38.306 [26] is indicated. The network does not configure this field and lte-CRS-ToMatchAround, or this field and lte-CRS-PatternList1, or this field and lte-CRS-PatternList2 simultaneously.
	LTE-CRS-PatternList-r16
	ServingCellConfig
	UE-specific
	38.331

	NR_DSS_enh
	Support for two overlapping CRS rate matching patterns
	lte-CRS-PatternList4

	New
	A list of LTE CRS patterns around which the UE shall do rate matching for PDSCH. The LTE CRS patterns in this list shall be non-overlapping in frequency. This list can be configured if [Rel-18 DSS capability(ies)] specified in TS 38.306 [26] is indicated. The first LTE CRS pattern in this list shall be fully overlapping in frequency with the first LTE CRS pattern in lte-CRS-PatternList3. The second LTE CRS pattern in this list shall be fully overlapping in frequency with the second LTE CRS pattern in lte-CRS-PatternList3, and so on. Network configures this field only if the field lte-CRS-ToMatchAround is not configured and the field lte-CRS-PatternList3 is configured.
	LTE-CRS-PatternList-r16
	ServingCellConfig
	UE-specific
	38.331



Agreement
The draft LS R1-2208193 is endorsed in principle by replacing
· Clarify that the Rel-16 UE capability overlapRateMatchingEUTRA-CRS-r16 is subject to support of multiDCI-Multi-TRP-r16. 
With
· Clarify that the Rel-16 UE capability overlapRateMatchingEUTRA-CRS-r16 is subject to support of multiDCI-Multi-TRP-r16 in Rel-18 ASN.1.
[bookmark: _GoBack]Agreement 
Final LS R1-2208194 is endorsed.

Reference
R1-2205865	 Discussion on UE support for two overlapping CRS rate matching patterns	 Huawei, HiSilicon
R1-2205965	 Discussion on support of two overlapping CRS patterns for DSS 	ZTE, China Telecom
R1-2206004	 Discussion on UE support for two overlapping CRS rate matching patterns	 Spreadtrum Communications
R1-2206058	 Discussion on two overlapping CRS rate matching patterns 	vivo
R1-2206325	 Discussion on UE support for two overlapping CRS rate matching patterns 	OPPO
R1-2206433 	Support for 2 overlapping CRS patterns	 Nokia, Nokia Shanghai Bell
R1-2206843	 Two overlapping CRS rate matching patterns	 Samsung
R1-2207012	 Discussion on supporting two overlapping CRS rate matching pattern 	MediaTek Inc.
R1-2207131	 Supporting two overlapping CRS rate matching patterns	 InterDigital, Inc.
R1-2207250 	UE support for two overlapping CRS rate matching patterns	 Qualcomm Incorporated
R1-2207348	 Disucssion on UE supporting for two overlapping CRS rate matching patterns 	Apple
R1-2207423	 Discussion on LTE CRS rate matching pattern 	NTT DOCOMO, INC.
R1-2207440	 UE support for overlapping CRS rate matching patterns 	Ericsson
RP-213575, “New WI: Enhancement of NR Dynamic spectrum sharing (DSS)”, TSG RAN Meeting #94e, Dec. 6 - 17, 2021
R1-2205500, Feature lead summary #4 of [109-e-R18-DSS-02], RAN1#109-e, Moderator (ZTE). 
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	14-1
	Multiple LTE-CRS rate matching patterns
	1)	Maximum number of LTE-CRS rate matching patterns in total within a NR carrier using 15 kHz SCS
2)	Maximum number of LTE-CRS non-overlapping rate matching patterns within a NR carrier using 15 kHz SCS
	5-28 (Rate-matching around LTE CRS)
	multipleRateMatchingEUTRA-CRS-r16 {
maxNumberPatterns-r16,
maxNumberNon-OverlapPatterns-r16} 
	BandNR

	n/a
	n/a (FR1 only)
	For DSS

The number of the additional CRS rate matching patterns reported in Rel-16 is accounted in the total number of rate matching pattern reported by the UE for Rel-15 by using pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot and pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot

UE reporting component 1 for 14-1 also reports component 2.
Reporting of values of Component 1 larger than two is only applicable when reporting values of Component 2 larger than one.
	Optional with capability signalling

Component 1:{2, 3, 4, 5, 6}

Component 2: {1, 2, 3}

	14-1a
	Two LTE-CRS overlapping rate matching patterns within a part of NR carrier using 15 kHz overlapping with a LTE carrier
	1.	Support of two LTE-CRS overlapping rate matching patterns within a part of NR carrier using 15 kHz SCS overlapping with a LTE carrier

	14-1 
	overlapRateMatchingEUTRA-CRS-r16
	BandNR
	n/a
	n/a (FR1 only)
	For DSS

The number of the additional CRS rate matching patterns reported in Rel-16 is accounted in the total number of rate matching pattern reported by the UE for Rel-15 by using pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot and pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot
	Optional with capability signaling



	16-2a
	Multi-DCI based multi-TRP
	1.	The maximum number of CORESETs configured per BWP per cell in addition to CORESET 0

2.	The maximum number of CORESETs configured per CORESETPoolIndex ( if CORESETPoolIndex is not configured, it is assumed CORESETPoolIndex = 0) per BWP per cell in addition to CORESET 0

3.	Support fully/partially overlapping PDSCHs in time and non-overlapping in frequency

4.	Maximum number of unicast PDSCHs per CORESETPoolIndex per slot
	
	multiDCI-MultiTRP-r16
	FeatureSetDownlinkPerCC-v1620
	No
	No
	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

[bookmark: _Hlk42697325]Component 1: Candidate values {2,3,4,5} Note: 1.	If UE reports value N1 for component 1, that means UE supports up to min (N1+1, 5) CORESETs in total (including CORESET#0) if there is CORESET#0, and supports maximal N1 CORESETs if there is no CORESET#0.

Component 2: Candidate values {1,2,3}
Note: If UE reports value N2 for component 2, that means UE supports up to min (N2+1, 3) CORESETs in total (including CORESET#0) for a TRP if there is CORESET#0, and supports maximal N2 CORESETs for another TRP if there is no CORESET#0.

Component 4: Candidate values {1,2,3,4,7}
Note: per SCS, similar with Rel-15
	Optional with capability signaling



	[bookmark: _Hlk42700411]16-2a-5
	Separate CRS rate matching
	1.	Whether the UE can rate match around configured CRS patterns which is associated with CORESETPoolIndex (if configured) and are applied to the PDSCH scheduled with a DCI detected on a CORESET with the same value of CORESETPoolIndex
	16-2a and 14-1a
	separateCRS-RateMatching-r16
	MIMO-ParametersPerBand
	No
	FR1 only
	[bookmark: _Hlk42700422]Note: only applicable for 15kHz SCS
	Optional with capability signalling






