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1. Introduction

Rel-16 enhancement on MIMO WID includes objectives of enhancing multi-TRP/Panel transmission with ideal and non-ideal backhaul. During the work of rel-16, designs for multiple-PDCCH based and single-PDCCH based multi-TRP/Panel transmission were discussed and specified. This document provides the discussion for multi-TRP email thread 2, which includes the following issues [21]:
· #a-3: Clarify the CRS rate match behavior for multi-DCI based M-TRP
· [bookmark: _Hlk38199098]#a-4: Define PDCCH monitoring occasion for Type-2 HARQ-ACK codebook in Multi-DCI M-TRP
· #a-6: Determine the default QCL for AP CSI-RS in multi-DCI based M-TRP

#a-3: Clarify the CRS rate match behavior for multi-DCI based M-TRP
Companies [1][2][3][5][14][20] propose to clarify the CRS rate match behavior for multi-DCI based M-TRP in TS 38.214. Regarding the CRS rate match for multi-DCI based M-TRP system, we made the following agreement in RAN1#98bis:
	Agreement
For multi-DCI based multi-TRP/panel transmission, the UE shall rate match around: 
· Configured CRS patterns which optionally associated with a higher layer signaling index per CORESET (if configured) and are applied to the PDSCH scheduled with a DCI detected on a CORESET with the same higher layer index.
· This is a UE optional feature with separate UE capability signalling
· If UE does not support this feature, the default UE behaviour is the following:
· For multi-DCI based multi-TRP/panel transmission, the UE shall rate match PDSCH around configured CRS patterns from multiple TRPs


One reason for the change is due to the latest update of RAN2 RRC parameters. In RAN2, two lists of LTE CRS patterns could be configured so that each list is assumed to be rate matched, with respect to CORESETPoolIndex value 0 or 1 respectively. [2][5][20] also propose to clarify that the UE shall rate match to lte-CRS-PatternList if lte-CRS-PatternListSecond is not provided.
For the reference, the latest RRC parameters are copied here:
    lte-CRS-PatternList-r16             SetupRelease { LTE-CRS-PatternList-r16 }                    OPTIONAL,   -- Cond LTE-CRS
    lte-CRS-PatternListSecond-r16       SetupRelease { LTE-CRS-PatternList-r16 }                    OPTIONAL,   -- Cond CORESETPool

 [1][2][3][5][14][20], provided the following TPs in their contributions:
	[1]
		< Start of the text proposal >
[bookmark: _Toc27299883][bookmark: _Toc29674282][bookmark: _Toc29673289][bookmark: _Toc11352095][bookmark: _Toc20317985][bookmark: _Toc29673148]5.1.4.2	PDSCH resource mapping with RE level granularity
< Unchanged parts are omitted >
-	If the UE configured by higher layer parameter PDCCH-Config with two different values of CORESETPoolIndex in ControlResourceSet and also configured by the higher layer parameter LTE-CRS-PatternList-r16 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	REs indicated by lte-CRS-PatternList-r16 if PDCCH that schedule corresponding PDSCH is associated with a ControlResourceSet with the value of CORESETPoolIndex as 0, or REs indicated by lte-CRS-PatternListSecond-r16 if PDCCH that schedule corresponding PDSCH is associated with ControlResourceSet with the value of CORESETPoolIndex as 1, CRSPatternList-CORESETPoolIndex for a UE supporting the capability of [separate-lte-CRS-ToMatchAround];
-	REs indicated by lte-CRS-PatternList-r16 and lte-CRS-PatternListSecond-r16CRS-PatternList-r16 in ServingCellConfig for a UE not supporting the capability of [separate-lte-CRS-ToMatchAround].
< End of the text proposal >




	[2]
		[bookmark: _Toc36645512]5.1.4.2	PDSCH resource mapping with RE level granularity
-	If the UE configured by higher layer parameter PDCCH-Config with two different values of CORESETPoolIndex in ControlResourceSet and also configured by the higher layer parameter LTE-CRS-PatternList-r16 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	REs indicated by lte-CRS-PatternList-r16 in ServingCellConfigCRSPatternList-CORESETPoolIndex for a PDSCH associated with CORESETPoolIndex 0 and REs indicated by lte-CRS-PatternListSecond-r16 in ServingCellConfig for a PDSCH associated with CORESETPoolIndex 1 when UE is configured with lte-CRS-PatternListSecond-r16UE supporting the capability of [separate-lte-CRS-ToMatchAround];
-	REs indicated by lte-CRS-PatternList-r16CRS-PatternList-r16 in ServingCellConfig for a UE not supporting the capability of [separate-lte-CRS-ToMatchAround]when UE is not configured with lte-CRS-PatternListSecond-r16.
<Unchanged parts are omitted>




	[3]
		------------------------------------------Start of Text Proposal ----------------------------------
5.1.4.2	PDSCH resource mapping with RE level granularity
< Unchanged parts are omitted >
-	If the UE is configured by higher layer parameter PDCCH-Config with two different values of CORESETPoolIndex in ControlResourceSet and also may be configured by the higher layer parameter LTE lte -CRS-PatternList-r16 and lte-CRS-PatternListSecond-r16 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	REs indicated by the CRS pattern(s) in lte-CRS-PatternList-r16 if the PDSCH is associated with CORESETPoolIndex = 0, or the CRS pattern(s) in lte-CRS-PatternListSecond-r16 if the PDSCH is associated with CORESETPoolIndex = 1 CRSPatternList-CORESETPoolIndex for a UE supporting the capability of [separate-lte-CRS-ToMatchAround];
-	REs indicated by the CRS pattern(s) in both lte-CRS-PatternList-r16 and lte-CRS-PatternListSecond-r16, if configured, in ServingCellConfig for a UE not supporting the capability of [separate-lte-CRS-ToMatchAround]otherwise.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ------------------------------------




	[5]
		-------- start of the TP 4-------
5.1.4.2       PDSCH resource mapping with RE level granularity
< Unchanged parts are omitted >
…
- If the UE configured by higher layer parameter PDCCH-Config with two different values of CORESETPoolIndex in ControlResourceSet and also configured by the higher layer parameter LTE-CRS-PatternList-r16 in ServingCellConfig, the following REs are declared as not available for PDSCH:

· REs indicated by CRSPatternList-CORESETPoolIndex for a UE supporting the capability of [separate-lte-CRS-ToMatchAround]; If CRSPatternList-CORESETPoolIndex is not defined, REs indicated by CRS-PatternList-r16 in ServingCellConfig; 

· REs indicated by CRS-PatternList-r16 in ServingCellConfig for a UE not supporting the capability of [separate-lte-CRS-ToMatchAround].
…
< Unchanged parts are omitted >
-------- end of the TP 4-------





	[14]
		TP to TS 38.214, Sec. 5.1.4.2:
< Unchanged text is omitted>
· If the UE configured by higher layer parameter PDCCH-Config with two different values of CORESETPoolIndex in ControlResourceSet and also configured by the higher layer parameter LTE-CRS-PatternListSecond-r16 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	If for a the UE supporting the capability of [separate-lte-CRS-ToMatchAround],
· REs indicated by LTE-CRS-PatternList-r16 CRSPatternList-CORESETPoolIndex are not available for a PDSCH scheduled by a PDCCH associated with CORESETPoolIndex with value equal to 0. for a UE supporting the capability of [separate-lte-CRS-ToMatchAround];
· REs indicated by LTE-CRS-PatternListSecond-r16 are not available for a PDSCH scheduled by a PDCCH associated with CORESETPoolIndex with value equal to 1.
-	Otherwise, REs indicated by both LTE-CRS-PatternList-r16 and LTE-CRS-PatternListSecond-r16 are not available for a PDSCH scheduled by a PDCCH associated with CORESETPoolIndex with value equal to 0 or 1. in ServingCellConfig for a UE not supporting the capability of [separate-lte-CRS-ToMatchAround].

<Unchanged text is omitted>




	[20]
	============TP for 38.214 Section 5.1.4.2====================================
--Unchanged part omitted------------------------
· If the UE configured by higher layer parameter PDCCH-Config with two different values of CORESETPoolIndex in ControlResourceSet and also configured by the higher layer parameter LTE-CRS-PatternList-r16 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	REs indicated by CRSPatternList-CORESETPoolIndex for a PDSCH associated with the same value of the CORESETPoolIndex when UE is configured with CRSPatternList-CORESETPoolIndexUE supporting the capability of [separate-lte-CRS-ToMatchAround];
-	REs indicated by CRS-PatternList-r16 in ServingCellConfig when UE is not configured with CRSPatternList-CORESETPoolIndexfor a UE not supporting the capability of [separate-lte-CRS-ToMatchAround].
--Unchanged part omitted------------------------
===============================================================



RAN2, in LS R1-2001513, explained some guidance on UE capability:
	5 	Avoid defining functionality that has no RRC configuration but is dependent on capability bits.
The specification should not be written so that the network determines what configuration it can use for a UE implicitly by the reported UE capabilities. Instead, the gNB should always configure the UE explicitly by DL RRC signalling, respecting  the reported capabilities. 



Therefore, from FL’s understanding, for each the UE capability, there will be RRC parameter to configure it.  So, for UE supporting of [separate-lte-CRS-ToMatchAround], higher layer parameters lte-CRS-PatternList-r16 and lte-CRS-PatternListSecond-r16  will be configured and while for the UE not supporting  [separate-lte-CRS-ToMatchAround], only the higher layer parameters lte-CRS-PatternList-r16 is configured. 
Based on the proposals in contributions and understanding on RAN2 guidance, the following text proposal for CRS rate match is proposed:
Proposal 1: adopt the following TP for TS 38.214:
	< Start of the text proposal >
5.1.4.2	PDSCH resource mapping with RE level granularity
*** Unchanged text is omitted ***
-	If the UE configured by higher layer parameter PDCCH-Config with two different values of CORESETPoolIndex in ControlResourceSet and also configured by the higher layer parameter LTE-CRS-PatternList-r16 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	REs indicated by lte-CRS-PatternList-r16 if PDCCH that schedule corresponding PDSCH is associated with a ControlResourceSet with the value of CORESETPoolIndex of 0, or REs indicated by lte-CRS-PatternListSecond-r16 if PDCCH that schedule corresponding PDSCH is associated with ControlResourceSet with the value of CORESETPoolIndex of 1 CRSPatternList-CORESETPoolIndex when UE is configured with the higher layer parameter lte-CRS-PatternListSecond-r16for a UE supporting the capability of [separate-lte-CRS-ToMatchAround];
-	REs indicated by CRS-PatternList-r16 in ServingCellConfig for a UE not supporting the capability of [separate-lte-CRS-ToMatchAround]when a UE is not provided with the higher layer parameter lte-CRS-PatternListSecond-r16.

< End of the text proposal >


Please input your views and comments on the proposal:
	Company
	Views and comments

	ZTE
	Fully agree with FL’s view.  Network determination should not depend on UE capability.  
In order to emphasize the REs are for PDSCH associated with a CORESETpoolIndex, we slightly more prefer the following wording
-	REs indicated by lte-CRS-PatternList-r16 in ServingCellConfig for a PDSCH scheduled by a PDCCH associated with a ControlResourceSet with the value of CORESETPoolIndex of 0 and REs indicated by lte-CRS-PatternListSecond-r16 in ServingCellConfig for a PDSCH scheduled by a PDCCH associated with a ControlResourceSet with the value of CORESETPoolIndex of 1;
-	REs indicated by lte-CRS-PatternList-r16 in ServingCellConfig when UE is not configured with lte-CRS-PatternListSecond-r16.


	LG
	Support

	Spreadtrum
	Support

	Nokia
	No support. 
Not sure that RAN2 LS can be directly applicable for RAN1 spec writing. However, we agree that the UE shall trust the network that incompatible configuration is not made if the UE is not supporting a feature. 
If I recall this exact [separate-lte-CRS-ToMatchAround], this came from UE vendors. If the same comments come-up, we should not go into a debate on deciding the having this or not (Because the spec already has a mentioning of this capability). 
The suggested proposal is not accurate. The TP is not capturing the situation of having 6 CRS patterns (first and the second list) where patterns are different, and union of patterns are applied on both PDSCH (TRP1 and TRP2), In other words, the following part is not complete, 
-	REs indicated by CRS-PatternList-r16 in ServingCellConfig for a UE not supporting the capability of [separate-lte-CRS-ToMatchAround]when a UE is not provided with the higher layer parameter lte-CRS-PatternListSecond-r16.
We suggest (if there is no other good proposal to reflect all possibilities), to use the TP provided in [14]. 

	NTT DOCOMO
	Agree with Nokia and support the TP in [14].

	QC
	The proposed TP is not correct. When both lte-CRS-PatternList-r16 and lte-CRS-PatternListSecond-r16 are configured, there could be two separate behaviors based on the agreement:
· Rate match PDSCH around corresponding CRS pattern(s) based on associated CORESETPoolIndex value (this is the “optional feature” mentioned in the agreement)
· Rate match any PDSCH around the union of both lte-CRS-PatternList-r16 and lte-CRS-PatternListSecond-r16
The issue with current RAN2 RRC structure is that we also need to configure which of the two behaviors above should be followed (to avoid the issue “Avoid defining functionality that has no RRC configuration but is dependent on capability bits”). Hence, we propose:
Proposal: Add a new RRC parameter [crs-RateMatch-PerCORESETPoolIndex].
TP (modified the TP in [3]) :
If the UE is configured by higher layer parameter PDCCH-Config with two different values of CORESETPoolIndex in ControlResourceSet and is also may be configured by the higher layer parameter LTE lte -CRS-PatternList-r16 and lte-CRS-PatternListSecond-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-PatternList-r16 if the PDSCH is associated with CORESETPoolIndex = 0, or the CRS pattern(s) in lte-CRS-PatternListSecond-r16 if the PDSCH is associated with CORESETPoolIndex = 1 CRSPatternList-CORESETPoolIndex for a UE supporting the capability of [separate-lte-CRS-ToMatchAround];
-	Otherwise, REs indicated by the CRS pattern(s) in both lte-CRS-PatternList-r16 and lte-CRS-PatternListSecond-r16, if configured, in ServingCellConfig for a UE not supporting the capability of [separate-lte-CRS-ToMatchAround]otherwise.
  

	Apple
	We don’t think the FL proposal is correct, there are two separate things 
1. The CRS pattern for each TRP which is configured in lte-CRS-PatternList-r16 and lte-CRS-PatternListSecond-r16. Those are needed regardless of whether UE supports separate or joint rate matching 
2. The actual UE rate matching behavior, i.e. separate or joint 
a. This behavior can be configured by RRC subject to UE capability 
It is more appropriate to describe the UE behavior from the NW configuration perspective, for example, in case that UE supports both Joint and Separate, and NW can configure flexibly. 
-	If the UE configured by higher layer parameter PDCCH-Config with two different values of CORESETPoolIndex in ControlResourceSet and also configured by the higher layer parameter LTE-CRS-PatternList-r16 and lte-CRS-PatternListSecond-r16 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	REs indicated by lte-CRS-PatternList-r16 if PDCCH that schedule corresponding PDSCH is associated with a ControlResourceSet with the value of CORESETPoolIndex of 0, or REs indicated by lte-CRS-PatternListSecond-r16 if PDCCH that schedule corresponding PDSCH is associated with ControlResourceSet with the value of CORESETPoolIndex of 1 CRSPatternList-CORESETPoolIndex when the UE is configured with the higher layer parameter [Separate-CRS-to-Match-r16]for a UE supporting the capability of [separate-lte-CRS-ToMatchAround];
-	REs indicated by both CRS-PatternList-r16 and lte-CRS-PatternListSecond-r16 in ServingCellConfig for a UE not supporting the capability of [separate-lte-CRS-ToMatchAround]when the UE is not configured with the higher layer parameter [Separate-CRS-to-Match-r16].
Of course, there is corner case when only one CRS pattern is configured which is not that critical in our view. 

	Ericsson
	We also think the TP in FL proposal is incorrect.  We are fine with the TPs proposed by either Qualcomm or Apple.
We agree that we need to ‘Avoid defining functionality that has no RRC configuration but is dependent on capability bits’  as per guidance from RAN2 LS.  So, similar to Qualcomm and Apple, we also see the need to introduce a new RRC parameter.  Hence, we support the following additional proposal:
Proposal: Add a new RRC parameter [crs-RateMatch-PerCORESETPoolIndex].


	vivo
	If we take a look at the agreement:
· If UE does not support this feature, the default UE behaviour is the following:
· For multi-DCI based multi-TRP/panel transmission, the UE shall rate match PDSCH around configured CRS patterns from multiple TRPs
It implies that even if a UE doesn’t support [separate-lte-CRS-ToMatchAround], configured CRS patterns from multiple TRPs, i.e., both configured parameters lte-CRS-PatternList-r16 and lte-CRS-PatternListSecond-r16, can be configured.
Besides, the cases of either lte-CRS-PatternListSecond-r16 not configured or the UE not supporting this feature should be specified.
So the text proposal from [1][3][14] are capturing the agreement and we can select one of them as the start point. Whether to introduce a new RRC parameter  [crs-RateMatch-PerCORESETPoolIndex] is to be further discussed.

	ZTE2
	Originally, CRSPatternList-CORESETPoolIndex is agreed in RAN1 in the discussion of RRC list. With such parameter, we think the best way is QC or Apple’s proposal.  However, it is unclear why RAN2 has not capture it yet. Perhaps we can wait for RAN2’s update or send an LS to RAN2 for clarification.  

	Huawei
	We have a different view about changing of conditions as “when UE is configured with the higher layer parameter lte-CRS-PatternListSecond-r16”. Based on the agreement, if a UE can’t support RM per PDSCH, the UE will rate match around two TRPs, which implicitly means two lists, i.e.  lte-CRS-PatternList-r16 and lte-CRS-PatternListSecond-r16. Therefore even if a UE cannot support RM per PDSCH, two lists are still able to be configured. Note that two lists have fully overlapped PRB (means the same BWP) and PRBs are non-overlapped inside a list. 
With regarding to new RRC parameter, which is basically the switching between UE behavior 1 and 2 (same with switching between yes/no by UE cap), we shall strive to avoid that if possible. But if there is the majority view, we are also fine with new RRc parameter.  
One possible way without new RRC parameter is to use “otherwise”: 
If the UE configured by higher layer parameter PDCCH-Config with two different values of CORESETPoolIndex in ControlResourceSet and also configured by the higher layer parameter LTE-CRS-PatternList-r16 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	REs indicated by lte-CRS-PatternList-r16 if PDCCH that schedule corresponding PDSCH is associated with a ControlResourceSet with the value of CORESETPoolIndex as 0, or REs indicated by lte-CRS-PatternListSecond-r16 if PDCCH that schedule corresponding PDSCH is associated with ControlResourceSet with the value of CORESETPoolIndex as 1, for a UE supporting the capability of [separate-lte-CRS-ToMatchAround]; 
-	Otherwise, REs indicated by lte-CRS-PatternList-r16 and lte-CRS-PatternListSecond-r16  

	Samsung
	Not support.
As others have already clarified, the UE capability separate-lte-CRS-ToMatchAround is whether the CRS patterns, lte-CRS-PatternList-r16 and PatternListSecond-r16, can be applied separately per TRP or not. In our understanding, unfortunately there’s no RRC parameter corresponding to the capability separate-lte-CRS-ToMatchAround. Given the situation, we suggest the following modification.
-	REs indicated by lte-CRS-PatternList-r16 if PDCCH that schedule corresponding PDSCH is associated with a ControlResourceSet with the value of CORESETPoolIndex of 0, or REs indicated by lte-CRS-PatternListSecond-r16 if PDCCH that schedule corresponding PDSCH is associated with ControlResourceSet with the value of CORESETPoolIndex of 1 CRSPatternList-CORESETPoolIndex for a UE supporting the capability of [separate-lte-CRS-ToMatchAround];
-	REs indicated by CRS-PatternList-r16, and lte-CRS-PatternListSecond-r16 if configured, in ServingCellConfig for a UE not supporting the capability of [separate-lte-CRS-ToMatchAround].
Also, we are fine to take Ericsson’s proposal following the RAN2 guidance and update the TP accordingly.

	MediaTek
	We agree with QC and Apple. Additional RRC parameter is needed to avoid dependency on capability reporting. We support QC’s modified TP.   

	Intel
	We are aligned with FL proposal here – for a UE not supporting [separate-lte-CRS-ToMatchAround], only lte-CRS-PatternList-r16 can be configured. What is the motivation to support two separate UE behaviors when both lte-CRS-PatternList-r16 and lte-CRS-PatternListSecond-r16 are configured ?



#a-4: Define PDCCH monitoring occasion for Type-2 HARQ-ACK codebook in Multi-DCI M-TRP
We discussed specifying PDCCH monitoring occasion for Type-2 HARQ-ACK codebook in last meeting (RAN1#100e).  For this meeting, companies [1][5][6][11][18][20] discussed this issue and proposed TPs for TS 38.213. 
Regarding on the definition of the PDCCH monitoring occasion:
· [1][5][6] [18] and [20] propose that the PDCCH monitoring occasion should be indexed only by starting time, i.e., re-use the rel15 method and they propose almost similar TP
· [11] also thinks the PDCCH monitoring occasion shall be defined and ordered by the time domain only but they propose different TP. 
In the contributions [1][5][6][18][20], we have the following two alts for the TP for defining PDCCH MO:
	Alt1 by  [1][5][6][18][20]
	< Start of the text proposal >
[bookmark: _Ref500250940][bookmark: _Toc29917297][bookmark: _Toc29894843][bookmark: _Toc29899142][bookmark: _Toc12021473][bookmark: _Toc20311585][bookmark: _Toc26719410][bookmark: _Toc29899560]9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
*** Unchanged text is omitted ***
The set of PDCCH monitoring occasions for a DCI format scheduling PDSCH receptions or SPS PDSCH release is defined as the union of PDCCH monitoring occasions across active DL BWPs of configured serving cells. PDCCH monitoring occasions are first indexed in an ascending order across serving cells indexes for a same start time of search space sets associated with DCI formats scheduling PDSCH receptions or SPS PDSCH release on the serving cells, and are then indexed in an ascending order of start times of the search space sets. For indexing within a serving cell for a same start time of search space sets, if the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell, and is provided ACKNACKFeedbackMode = JointFeedback for the active UL BWP, PDCCH monitoring occasions for the first CORESETs are indexed prior to PDCCH monitoring occasions for the second CORESETs. The cardinality of the set of PDCCH monitoring occasions defines a total number [image: ] of PDCCH monitoring occasions.
< End of the text proposal >

	Alt2 by [11]
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
--- start of TP ---
The set of PDCCH monitoring occasions for a DCI format scheduling PDSCH receptions or SPS PDSCH release is defined as the union of PDCCH monitoring occasions across active DL BWPs of configured serving cells. PDCCH monitoring occasions are first indexed in an ascending order across serving cells indexes for a sameof start time of search space sets associated with DCI formats scheduling PDSCH receptions or SPS PDSCH release on the serving cells,. For indexing within a same start time of the search space sets, the search space sets and are then indexed in an ascending order of start times of the search space setsacross serving cell indexes. For indexing within a serving cell for a same start time of search space sets, if a the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell, and is provided ACKNACKFeedbackMode = JointFeedback for the active UL BWP, PDCCH monitoring occasionsthe search space sets for the first CORESETs are indexed prior to PDCCH monitoring occasionsthe search space sets for the second CORESETs. The cardinality of the set of PDCCH monitoring occasions defines a total number [image: ] of PDCCH monitoring occasions.
--- end of TP ---



Based on the proposals in contributions and comments of companies collected in last week, it looks like Alt1 is supported by majority. Therefore, I would suggest we go with alt1 and the offline proposal is:
Proposal 2: Adopt the TP Alt1 for PDCCH MO definition for Type2-HARQ-ACK codebook in TS 38.213
	< Start of the text proposal >
9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
*** Unchanged text is omitted ***
The set of PDCCH monitoring occasions for a DCI format scheduling PDSCH receptions or SPS PDSCH release is defined as the union of PDCCH monitoring occasions across active DL BWPs of configured serving cells. PDCCH monitoring occasions are first indexed in an ascending order across serving cells indexes for a same start time of search space sets associated with DCI formats scheduling PDSCH receptions or SPS PDSCH release on the serving cells, and are then indexed in an ascending order of start times of the search space sets. For indexing within a serving cell for a same start time of search space sets, if the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell, and is provided ACKNACKFeedbackMode = JointFeedback for the active UL BWP, PDCCH monitoring occasions for the first CORESETs are indexed prior to PDCCH monitoring occasions for the second CORESETs. The cardinality of the set of PDCCH monitoring occasions defines a total number [image: ] of PDCCH monitoring occasions.
< End of the text proposal >


Please input your views and comments on the proposal:
	Company
	Views and comments

	ZTE
	Agree

	LG
	Support

	Spreadtrum
	Support

	Nokia
	Support 

	NTT DOCOMO
	In Rel.15, the PDCCH monitoring occasion is defined in time domain which is defined as follows: 

The set of PDCCH monitoring occasions for DCI format 1_0 or DCI format 1_1 for scheduling PDSCH receptions or SPS PDSCH release is defined as the union of PDCCH monitoring occasions across active DL BWPs of configured serving cells, ordered in ascending order of start time of the search space set associated with a PDCCH monitoring occasion. The cardinality of the set of PDCCH monitoring occasions defines a total number  of PDCCH monitoring occasions.
In Rel.16 MTRP, we don’t intend to change the definition of PDCCH monitoring occasion. So we prefer to revert the definition of PDCCH monitoring occasion to Rel.15 by small change to accommodate Rel.16 spec., i.e.,
The set of PDCCH monitoring occasions for a DCI format scheduling PDSCH receptions or SPS PDSCH release is defined as the union of PDCCH monitoring occasions across active DL BWPs of configured serving cells. PDCCH monitoring occasions are first indexed, ordered in an ascending order across serving cells indexes for a same start time of search space sets associated with DCI formats scheduling PDSCH receptions or SPS PDSCH release on the serving cells, and are then indexed in an ascending order of start times of the search space set associated with a PDCCH monitoring occasions. For indexing within a serving cell for a same start time of search space sets, if the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell, and is provided ACKNACKFeedbackMode = JointFeedback for the active UL BWP, PDCCH monitoring occasions for the first CORESETs are indexed prior to PDCCH monitoring occasions for the second CORESETs. The cardinality of the set of PDCCH monitoring occasions defines a total number [image: ] of PDCCH monitoring occasions.


	QC
	Support

	Apple
	Support

	OPPO
	Support proposal 2.

	Ericsson
	Support FL’s proposal 2.

	vivo
	Support in principle, with following updates to applicable to M-TRP operation:
The set of PDCCH monitoring occasions for a DCI format scheduling PDSCH receptions or SPS PDSCH release is defined as the union of PDCCH monitoring occasions across different values of CORESETPoolIndex, if configured, in active DL BWPs of configured serving cells. PDCCH monitoring occasions are first indexed in an ascending order across serving cells indexes for a same start time of search space sets associated with DCI formats scheduling PDSCH receptions or SPS PDSCH release on the serving cells, and are then indexed in an ascending order of start times of the search space sets. For indexing within a serving cell for a same start time of search space sets, if the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell, and is provided ACKNACKFeedbackMode = JointFeedback for the active UL BWP, PDCCH monitoring occasions for the first CORESETs are indexed prior to PDCCH monitoring occasions for the second CORESETs. The cardinality of the set of PDCCH monitoring occasions defines a total number [image: ] of PDCCH monitoring occasions.

	Lenovo/MOT
	Support.

	Huawei
	Support FL proposal.

	Samsung
	We still think Alt2 describes codebook construction procedure more precisely. However, for the sake of progress, we can compromise to Alt1.

	MediaTek
	Support

	Intel
	Support



[5][6] and [20] also propose to clarify the counter DAI and total DAI for multi-DCI based M-TRP case. We had the following agreement made in RAN1#99:
	Agreement
For joint dynamic HARQ-ACK codebook among M-TRP, 
· Counter DAI is jointly counted across two TRPs (i.e. different value of CORESETPoolIndex (if configured)), and total DAI should count total number of DCIs in a PDCCH monitoring occasion across CCs and TRPs. 



For the counter DAI values, [5][6][20] proposed TP to clarify that.
Proposal 3: for DAI, down-select from the following TP alts:
	Alt 1 by [5]
	9.1.3.1       Type-2 HARQ-ACK codebook in physical uplink control channel 
< Unchanged parts are omitted >
A value of the counter downlink assignment indicator (DAI) field in DCI formats denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with the DCI formats is present up to the current serving cell and current PDCCH monitoring occasion, first in ascending order of serving cell index and then in ascending order of PDCCH monitoring occasion index m, where 0 ≤ m < M. If, for an active DL BWP of a serving cell i, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, the serving cell is indexed with  i an d i + 1 corresponding to the first CORESETs and the second CORESETs, respectively.

The value of the total DAI, when present [5, TS 38.212], in a DCI format denotes the total number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with DCI formats is present, up to the current PDCCH monitoring occasion and is updated from PDCCH monitoring occasion to PDCCH monitoring occasion. If, for an active DL BWP of a serving cell i, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, the serving cell is indexed with i and i + 1 corresponding to the first CORESETs and the second CORESETs, respectively.


	Alt 2 by [6]
	[bookmark: _Toc36498171]9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >
A value of the counter downlink assignment indicator (DAI) field in DCI formats denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with the DCI formats is present up to the current serving cell and current PDCCH monitoring occasion, first in ascending order of serving cell index and then in ascending order of PDCCH monitoring occasion index , where . If, for an active DL BWP of a serving cell, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, the value of counter DAI is in the order of the first CORSETs and then the second CORESETs for the same serving cell index and same PDCCH monitoring occasion index.


	Alt 3 by [20]
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >
A value of the counter downlink assignment indicator (DAI) field in DCI formats denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with the DCI formats is present up to the current serving cell and current PDCCH monitoring occasion, first in ascending order of serving cell index and then in ascending order of PDCCH monitoring occasion index [image: ], where [image: ]. 
The value of the total DAI, when present [5, TS 38.212], in a DCI format denotes the total number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with DCI formats is present, up to the current PDCCH monitoring occasion [image: ] and is updated from PDCCH monitoring occasion to PDCCH monitoring occasion.
If a UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell, and is provided ACKNACKFeedbackMode = JointFeedback for the active UL BWP, serving cell corresponding to the first CORESETs is assumed to be prior to serving cell corresponding to the second CORESETs and are separately counted for the value of counter DAI and the value of total DAI.



Please input your views and comments on the proposal:
	Company
	Views and comments

	ZTE
	Besides Alt2, we think the following change is needed. Without the following change, it is unclear which is correct for the two explanations:
Explanation 1: counter DAI in one monitoring occasion is based on the order  like, step 1-> across all CC for TRP0, step 2-> across all CC for TRP1
Explanation 2: counter DAI in one monitoring occasion is based on the order  like, step 1-> for TRP0 for CCi, step 2-> for TRP1 for CCi, step 3-> for TRP0 for CCi+1, step4-> for TRP1 for CCi+1.   As we know, explanation 2 is correct.

Proposed update besides Alt.2
Set [image: ] to the number of serving cells configured by higher layers for the UE
-	if, for an active DL BWP of a serving cell, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, the serving cell is counted two times where the first time corresponds to the first CORESETs and the second time corresponds to the second CORESETs
Set [image: ] to the number of PDCCH monitoring occasion(s)
while [image: ]
Set [image: ] – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while [image: ]
          if, for an active DL BWP of a serving cell, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, the serving cell is counted two times where the first time corresponds to the first CORESETs and the second time corresponds to the second CORESETs.
if PDCCH monitoring occasion [image: ] is before an active DL BWP change on serving cell [image: ] or an active UL BWP change on the PCell and an active DL BWP change is not triggered in PDCCH monitoring occasion [image: ] 
[image: ];
else
if there is a PDSCH on serving cell [image: ] associated with PDCCH in PDCCH monitoring occasion [image: ], or there is a PDCCH indicating SPS PDSCH release on serving cell [image: ] 


	LGE
	Support Alt 1 and Alt 3.

	Spreadtrum
	Support Alt3.  Alt.1 is not consistent with #TP in RAN1#100-e, where the serving cell index corresponding to the two TRPs are the same.

	Nokia
	Support Alt. 3. 

	NTT DOCOMO
	We prefer Alt.2 with slight change below, since the parameter ACKNACKFeedbackMode is configured per cell group rather than per BWP.
If, for an active DL BWP of a serving cell, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell, and is provided ACKNACKFeedbackMode = JointFeedback, the value of counter DAI is in the order of the first CORSETs and then the second CORESETs for the same serving cell index and same PDCCH monitoring occasion index.

	QC
	Support Alt3.

	OPPO
	Alt.2 is preferred, which is consistent with Explanation 2 from ZTE.

	Ericsson
	Although we all agree a clarification on the DAI issue is needed, the companies seem to be split among the Alts above.  The discussion here is how to capture the clarification in the spec.  We think it would be better and much easier to understand if this clarification is directly captured in the pseudo-code.  Hence, we propose the following Alt 4:
< Start of TP >
9.1.3.1  Type-2 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >

Set [image: ] to the number of serving cells configured by higher layers for the UE
-    if, for an active DL BWP of a serving cell, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, the serving cell is counted two times where the first time corresponds to the first CORESETs and the second time corresponds to the second CORESETs
Set [image: ] to the number of PDCCH monitoring occasion(s)
while [image: ]
Set [image: ] – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while [image: ]
if PDCCH monitoring occasion [image: ] is before an active DL BWP change on serving cell [image: ] or an active UL BWP change on the PCell and an active DL BWP change is not triggered in PDCCH monitoring occasion [image: ] 
[image: ];
else
if, for an active DL BWP of serving cell , the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback,
 = 2
Else
  = 1
End
 Set z = 0
while  z <  
if there is a PDSCH on serving cell [image: ] associated with PDCCH in a CORESET with  CORESETPoolIndex = z  in PDCCH monitoring occasion [image: ] , or there is a PDCCH indicating SPS PDSCH release on serving cell [image: ] 
if [image: ]
[image: ]
end if
[image: ]
if [image: ]
[image: ]
else 
[image: ]
end if
if harq-ACK-SpatialBundlingPUCCH is not provided and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of at least one serving cell,
< Unchanged parts are omitted >
else
 = HARQ-ACK information bit of this cell

end if 
end while 
end if
 [image: ]
end if
end while
[image: ]
end while
<End of TP>


	vivo
	Support Alt 2 for counter DAI. What “separately counted” in Alt3 means is not clear.
For total DAI, there is no need to state the ordering of the monitor occasions but just to take the CORESETSETPoolIndex into account, so we propose the update for total DAI:
The value of the total DAI, when present [5, TS 38.212], in a DCI format denotes the total number of {CORESETPoolIndex if configured, serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with DCI formats is present, up to the current PDCCH monitoring occasion and is updated from PDCCH monitoring occasion to PDCCH monitoring occasion.

	ZTE2
	The wording of Alt.3 seems to propose separate DAI counter and DAI total, is is not aligned with the agreement.  
E///s’ update is nice to us, and make pseudo codes clear.  Just one minor change is needed for E///’s TP, i.e. z=z+1 is needed.
                        z = z+1
end while 


	Lenovo/MOT
	Support Alt.3

	Huawei
	Somehow, we don’t think there is strong need to make changes. The TP that we just agreed last meeting has clarified that (1) the counting is per serving cell, “for an active DL BWP of a serving cell,” so that there is no ambiguity, e.g. two alternatives that ZTE has mentioned. (2) the counting order has been clarified, “the first time corresponds to the first CORESETs and the second time corresponds to the second CORESETs” . 
Once pseduocode has clearly explained how to generate Type II HARQ codebook across TRPs, counter DAI and total DAI will follow up the output of pseudocode without further clarification. Therefore, instead of making Pseudocode more complicated, we would think that previous spec changes are sufficient. 

	Samsung
	Support Alt. 2. ZTE’s change seems unnecessary since current TP clearly states the ordering of CORESETs are within the same serving cell index and same PDCCH monitoring occasion index.
We don’t agree with Alt1 because of the collision between ‘real serving cell index’ and ‘virtual serving cell index for each CORESETPoolIndex’. For example, if there are two serving cells with indices 0, 1, each with two CORESETPoolIndices. Then for given MO, {serving cell index 0 with CORESETPoolIndex=1} and {serving cell index 1 with CORESETPoolIndex=0}  would be assigned the same virtual serving cell index 1, and it is ambiguous which one is ordered first.
Also, we don’t agree with Alt3 because of the ambiguity of the expression ‘serving cell corresponding to the first CORESETs is assumed to be prior to serving cell corresponding to the second CORESETs.’ Serving cell for those CORESETs are the same so that it cannot be separated nor ordered.

	MediaTek
	We can support Ericsson’s proposal, Alt 4. We think it is also aligned with ZTE’s proposal.

	Intel
	Alt 2 seems reasonably clear to us, we can support it



[11] also discussed the issue of determination of PDCCH monitoring occasions of dynamic HARQ-ACK codebook. In Rel-15, the determination of PDCCH monitoring occasions of dynamic HARQ-ACK codebook is based on PDSCH-to-HARQ_feedback timing indicator field values K1, slot offsets K0, and pdsch-AggregationFactor. In rel16, scheme 4 uses dynamic slot repetition with parameter RepNumR16. [11] proposes to include RepNumR16 for determining PDCCH. Based on the proposal in [11], offline proposal is proposed:
Proposal 4: Adopt the following TP for TS 38.213
 
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
A UE determines monitoring occasions for PDCCH with DCI format scheduling PDSCH receptions or SPS PDSCH release on an active DL BWP of a serving cell [image: ], as described in Clause 10.1, and for which the UE transmits HARQ-ACK information in a same PUCCH in slot [image: ] based on
-	PDSCH-to-HARQ_feedback timing indicator field values for PUCCH transmission with HARQ-ACK information in slot [image: ] in response to PDSCH receptions or SPS PDSCH release
-	slot offsets [image: ] and RepNumR16 [6, TS 38.214] when provided by time domain resource assignment field in a DCI format scheduling PDSCH receptions or SPS PDSCH release and by pdsch-AggregationFactor, when provided.
--- end of TP ---


Please input your views and comments on the proposal:
	Company
	Views and comments

	ZTE
	OK with the change

	Spreadtrum
	Support 

	Nokia
	Support 

	NTT DOCOMO
	This issue is related to the configuration of RepNumR16 and pdsch-AggregationFactor, for example, whether RepNumR16 and pdsch-AggregationFactor can be configured simultaneously and what’s the UE behavior if such configuration is allowed. After the UE behavior is clear we can further discuss how to determine the PDCCH monitoring occasions for different configurations.

	QC
	Seems to be Ok.

	Apple
	Okay

	OPPO
	To be consistent with other part of 38.213, the following wording is preferred:
-	slot offsets [image: ] and RepNumR16 [6, TS 38.214] when provided by time domain resource assignment field in a DCI format scheduling PDSCH receptions or SPS PDSCH release and by pdsch-AggregationFactor when pdsch-AggregationFactor is provided and RepNumR16 is not provided.

	Ericsson
	Ok with FL’s proposal

	vivo
	As RepNumR16 is not always present, we have the following updated proposal:
-	slot offsets [image: ] and RepNumR16 if any, [6, TS 38.214] when provided by time domain resource assignment field in a DCI format scheduling PDSCH receptions or SPS PDSCH release and by pdsch-AggregationFactor, when provided.

	Lenovo/MOT
	Support FL’s proposal

	Huawei
	Support FL proposal

	Samsung
	Support

	MediaTek
	Support

	Intel
	Support



#a-6: Determine the default QCL for AP CSI-RS in multi-DCI based M-TRP
Companies [2][3][4][12][15][18][20] discussed the default QCL for AP CSI-RS when the scheduling offset is less than threshold in multi-DCI based M-TRP system:
· [2] propose that the default TCI-state for AP CSI-RS follows rel15 behavior for each CORESETPoolIndex value.
· [3] propose that the default QCL for aperiodic CSI-RS
· If there is any other DL signal, the UE applies indicated QCL assumption of the other DL signal on AP CSI-RS
·  If there is no other DL signal, the UE applies the default QCL for PDSCH on AP CSI-RS 
· [4] propose that in multi-DCI based M-TRP, the default TCI-state for AP CSI-RS is QCL assumption of CORESET with lowest ID with the same value of CORESETPoolIndex.
· [12] propose that for multi-DCI based multi-TRP transmission, the default TCI state for aperiodic CSI-RS is assumed as the TCI state of the lowest CORESET ID among the CORESETs with the same CORESETPoolIndex as the PDCCH triggering the CSI-RS
· [15] propose that for multi-TRP operation, the default aperiodic CSI-RS beam should be the same as the default PDSCH beam, since UE is not able to use different default beams to buffer downlink signals.
· [18] propose that for AP CSI-RS, the UE applies QCL assumption of CORESET with lowest ID associated with the same value of CORESETPoolIndex.
· [20] propose that
· If there is no known DL signal in the symbols of the AP CSI-RS, UE processes the AP CSI-RS via the default PDSCH beam associated with the CORESETPoolIndex for the AP CSI-RS;
Based on the proposals in those contributions, offline proposal is
Proposal 5: In multi-DCI based M-TRP, when the scheduling offset AP CSI-RS is less than beamSwitchTiming:
· If there is any other DL signal with an indicated TCI state in the same symbol as the AP CSI-RS,
· If there are two DL signals associated with different CORSETPoolIndex values in the same symbols as the AP CSI-RS, the UE applies the TCI-state of the DL signal with the same CORESETPoolIndex as the PDCCH triggering the AP CSI-RS when receiving the AP CSI-RS
· Otherwise, the UE applies the QCL assumption of the other DL signal when receiving the AP CSI-RS
· Otherwise, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest ID among all the CORESETs with the same value of CORESETPoolIndex as the PDCCH triggering the AP CSI-RS, in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored 
Please input your views and comments on the proposal:
	Company
	Views and comments

	ZTE
	Generally, we think the high level proposal is “The default TCI state of AP CSI-RS follows the existing behavior in the respective TRP”. However, the above proposal seems to mix the default TCI of AP CSI-RS from one TRP to another in the case when  AP CSI-RS is associated with CORESETPoolIndex 0, and all other signals are only associated with CORESETPoolIndex 1.
So we suggest to update the proposal 5 as follows
Proposal 5: In multi-DCI based M-TRP, when the scheduling offset AP CSI-RS triggered by a PDCCH associated with a CORESETPoolIndex value is less than beamSwitchTiming:
· if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH which is scheduled by a PDCCH associated with the same value of CORESETPoolIndex as the PDCCH scheduling the CSI-RS and scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS which is scheduled by a PDCCH associated with the same value of CORESETPoolIndex as the PDCCH scheduling the CSI-RS and scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming
· Otherwise, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest ID among all the CORESETs with the same value of CORESETPoolIndex as the PDCCH triggering the AP CSI-RS, in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored 


	LG
	In our view, this issue is not critical and we can avoid it by scheduling AP CSI-RS offset equal or larger than threshold when two CORESET pools are configured. As a result, AP CSI-RS can be transmitted after up to 48 symbols from DCI but it is less than 1 msec. It provides sufficiently fast CSI feedback for eMBB operation that multi-PDCCH based NCJT targets. 
Therefore, our proposal is : 
· Capture in the TS that UE does not expect the DCI to AP CSI-RS offset is less than beamSwitchTiming when two CORESET pool indexes are configured.

	Spreadtrum
	Agree with LG.

	Nokia
	As already two companies suggesting this is not essential scenario to define a behavior, we are also fine with that approach. 
However, if we progress with the proposal 5, it would be good to follow Rel-15 behavior as much as possible. ZTE suggestion seems ok.  

	NTT DOCOMO
	UE may not know which CORESETPoolIndex the AP CSI-RS is associated with if the scheduling offset is less than the BeamSwitchTiming, therefore, UE may need to buffer the AP CSI-RS using two default beams regardless of other DL signals. This is similar as default TCI states of PDSCH for multi-PDCCH based MTRP. Therefore, similar default TCI states as default TCI states of PDSCH can be applied for default TCI states of AP CSI-RS.

	QC
	We agree with the proposal from FL. Given the agreement on two default beams, we think it is essential that the necessary changes as a result of that agreement to be reflected in the relevant parts of the spec such as default beam for AP CSI-RS. 
Response to ZTE: Not all the “other DL signals” are associated with a CORESETPoolIndex, e.g. P/AP CSI-RS. Hence, we prefer the original proposal from FL.

	Apple
	We can agree on the “otherwise” part to unify the PDSCH default beam and AP-CSI-RS default beam design. 

	OPPO
	We agree with DOCOMO that if the scheduling offset is less than the threshold, the index AP CSI-RS associated with may be unknown to UE. For signal buffering, two default beams are always needed in this case. However, different from PDSCH, UE should further know which beam is used for measurement of AP CSI-RS. For AP CSI-RS with scheduling offset less than threshold, the spec should specify both the beams used for buffering and the beam used for measurement. In my understanding, proposal 5 can only be applied for measurement.
To avoid very complicated specification description and UE behavior, we agree with LGE and Spreadtrum to avoid it by scheduling AP CSI-RS offset equal or larger than threshold when two indexes are configured. 

	CMCC
	We agree with FL’s proposal. As shown in the figure below, the three cases should be discussed for AP CSI-RS default QCL: 
For case 1, if there are at least two DL signals associated with different CORSETPoolIndex values in the same symbols as the AP CSI-RS, AP CSI-RS should apply the QCL assumption of the DL signal with the same CORESETPoolIndex as the PDCCH triggering the AP CSI-RS when receiving the AP CSI-RS. 
For case 2, if there are other DL signals in the same symbols as AP CSI-RS, and the associated CORSETPoolIndex of the other DL signals are different from the CORESETPoolIndex of the PDCCH triggering the AP CSI-RS, AP CSI-RS should apply the QCL assumption of that DL signal. 
For case 3, if there is no other DL signal in the same symbols as AP CSI-RS, AP CSI-RS should apply the QCL assumption of the lowest CORESET ID among the CORESETs with the same CORESETPoolIndex as the PDCCH triggering the CSI-RS.
Response to ZTE: The default TCI for case 2 is not captured in ZTE’s TP.
Response to DCM and OPPO: The default TCI for PDSCH is assumed as the QCL assumption of the lowest CORESET ID among the CORESETs with the same CORESETPoolIndex as the PDCCH triggering the PDSCH. Considering that UE could know which CORESETPoolIndex the PDSCH is associated with, UE could also know which CORESETPoolIndex the AP CSI-RS is associated with when the scheduling offset is less than the threshold.
[image: ]

	Ericsson
	Similar view as Qualcomm.  We support the original proposal from feature lead.
Response to NTT Docomo and Oppo: I think the statement “UE may not know which CORESETPoolIndex the AP CSI-RS is associated with if the scheduling offset is less than the BeamSwitchTiming” does not seem accurate.  In this proposal, the UE knows the scheduling offset of AP CSI-RS.  So, this is after the UE has decoded the DCI triggering the AP CSI-RS.  Hence, the UE should know which CORESETPoolIndex the AP CSI-RS is associated with.


	vivo
	Support the FL’s proposal.

	ZTE2
	We think the default TCI states of AP CSI-RS is very important for the real deployment. Forcing gNB always to configure larger slot offset is acceptable for us.  
After check QC and CMCC’s response, we are fine to go for majority views, that is FL’s proposal. 

	Lenovo/MOT
	We share the similar view with Qualcomm and Ericsson.
We support FL’s proposal.

	Huawei
	With regarding to how to receiving AP CSI-RS, e.g. case 1 from CMCC’s comment, it is unclear why we need to differentiate other one or two DL signaling. For example, there is no need to forbid Rx beam 1 to receive/buffering AP CSI-RS which may target at Rx beam 0 (assuming transmitting from TRP 0). This is highly related to Rel-17 beam management enhancement for M-TRP/Panel. In general, a UE can receive AP CSI-RS by using two Rx beam 0 and beam 1 simultaneously (anyway the UE will receive two PDSCHs), and then provide joint/separated/best beam reporting. 

Therefore the discussion may need further details of beam reporting enhancement. And it is too complicated at this stage. 

We are open to a simple solution/design but the first sub-bullet shall be simplified firstly, i.e. to align to Rel-15 as much as possible. 

	Samsung
	Support FL’s proposal. We think this issue is essential and straightforward. We already have AP-CSI-RS default beam for single TRP case. Moreover, we agreed to support PDSCH default beam for multi-TRP. Then AP-CSI-RS default beam for multi-TRP is a straightforward extension of the existing two default beam operations above. We don’t find obvious reason to not have this.

	MediaTek
	Share the same view with LGE. If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, it doesn’t expect that the DCI to AP CSI-RS offset is less than beamSwitchTiming.   

	Intel
	Same view as DOCOMO, there is no guarantee that UE would have decoded the DCI triggering the AP-CSI-RS before the AP-CSI-RS is received, so the buffering (not the measurement) should be agnostic to the value of CORESETPoolIndex. So we are not supportive of the proposal in its current form.



2. Summary of Proposals

The FL proposals are:
Proposal 1: Add a new RRC parameter [crs-RateMatch-PerCORESETPoolIndex] that indicates the UE do rate match PDSCH around configured CRS for each TRP and adopt the following TP for TS 38.214:
	< Start of the text proposal >
5.1.4.2	PDSCH resource mapping with RE level granularity
*** Unchanged text is omitted ***
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-PatternList-r16 and lte-CRS-PatternListSecond-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-PatternList-r16 if the PDSCH is associated with CORESETPoolIndex = 0, or the CRS pattern(s) in lte-CRS-PatternListSecond-r16 if the PDSCH is associated with CORESETPoolIndex = 1CRSPatternList-CORESETPoolIndex for a UE supporting the capability of [separate-lte-CRS-ToMatchAround];
-	Otherwise, REs indicated by CRS-PatternList-r16 and lte-CRS-PatternListSecond-r16 in ServingCellConfig for a UE not supporting the capability of [separate-lte-CRS-ToMatchAround].
< End of the text proposal >




Proposal 2: Adopt the following TP for PDCCH MO definition for Type2-HARQ-ACK codebook in TS 38.213
	< Start of the text proposal >
9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
*** Unchanged text is omitted ***
The set of PDCCH monitoring occasions for a DCI format scheduling PDSCH receptions or SPS PDSCH release is defined as the union of PDCCH monitoring occasions across active DL BWPs of configured serving cells. PDCCH monitoring occasions are first indexed in an ascending order across serving cells indexes for a same start time of search space sets associated with DCI formats scheduling PDSCH receptions or SPS PDSCH release on the serving cells, and are then indexed in an ascending order of start times of the search space sets associated with a PDCCH monitoring occasion. For indexing within a serving cell for a same start time of search space sets, if the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell, and is provided ACKNACKFeedbackMode = JointFeedback for the active UL BWP, PDCCH monitoring occasions for the first CORESETs are indexed prior to PDCCH monitoring occasions for the second CORESETs. The cardinality of the set of PDCCH monitoring occasions defines a total number [image: ] of PDCCH monitoring occasions.
< End of the text proposal >




























Proposal 3: adopt the following TP in TS 38.213:
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >
A value of the counter downlink assignment indicator (DAI) field in DCI formats denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with the DCI formats is present up to the current serving cell and current PDCCH monitoring occasion, first in ascending order of serving cell index and then in ascending order of PDCCH monitoring occasion index , where . If, for an active DL BWP of a serving cell, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, the value of counter DAI is in the order of the first CORSETs and then the second CORESETs for the same serving cell index and same PDCCH monitoring occasion index.
The value of the total DAI, when present [5, TS 38.212], in a DCI format denotes the total number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with DCI formats is present, up to the current PDCCH monitoring occasion [image: ] and is updated from PDCCH monitoring occasion to PDCCH monitoring occasion. If, for an active DL BWP of a serving cell, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, the {serving cell, PDCCH monitoring occasion}-pair(s) is counted for both the first CORESETs and the second CORESETs in the total DAI.





Proposal 4: Adopt the following TP for TS 38.213:
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
A UE determines monitoring occasions for PDCCH with DCI format scheduling PDSCH receptions or SPS PDSCH release on an active DL BWP of a serving cell [image: ], as described in Clause 10.1, and for which the UE transmits HARQ-ACK information in a same PUCCH in slot [image: ] based on
-	PDSCH-to-HARQ_feedback timing indicator field values for PUCCH transmission with HARQ-ACK information in slot [image: ] in response to PDSCH receptions or SPS PDSCH release
-	slot offsets [image: ] [6, TS 38.214] provided by time domain resource assignment field in a DCI format scheduling PDSCH receptions or SPS PDSCH release and by pdsch-AggregationFactor or RepNumR16, when provided.
--- end of TP ---
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