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1. Introduction
The maintenance-related issues raised in the submitted contributions for Rel.17 NR_FeMIMO PUCCH/PUSCH enhancement in RAN1 #114 are given below. 
2. Maintenance issues
R1-2307648	Correction on higher layer parameter for AP CSI multiplexing on PUSCH	Samsung
R1-2307649	Correction on higher layer parameter for SP CSI multiplexing on PUSCH	Samsung
R1-2307650	Correction on SP CSI multiplexing on PUSCH after DCI activation		Samsung
R1-2307651	Discussion on higher layer parameter for AP CSI multiplexing on PUSCH	Samsung
R1-2307652	Discussion on higher layer parameter for SP CSI multiplexing on PUSCH	Samsung
R1-2307653	Discussion on SP CSI multiplexing on PUSCH after DCI activation		Samsung

Issue #1: Correction on higher layer parameters for AP/SP CSI multiplexing on PUSCH
Related Tdocs: For AP CSI multiplexing on PUSCH - R1-230764, R1-2307651. For SP CSI multiplexing on PUSCH - R1-2307649, R1-2307652

	Company
	Company inputs (if any)

	Mod#1
	CRs suggested by both R1-2307648 and R1-2307649 are related to the below RAN1 agreement. Discussion papers for these CRs are in R1-2307651 and R1-2307652. 

Agreement
For mTRP PUSCH repetition, introduce a RRC parameter to enable/disable the new behavior of transmitting AP/SP-CSI on the first PUSCH repetitions with the first beam and the second beam. The new parameter can be per CSI-AperiodicTriggerState or CSI-SemiPersistentOnPUSCH-TriggerState.
· Transmitting AP/SP-CSI on two PUSCH repetitions with different beams is UE optional capability

TS 38.331 captures the RAN1 agreement correctly (AP-CSI-MultiplexingMode is in CSI-AperiodicTriggerState and SP-CSI-MultiplexingMode is in CSI-SemiPersistentOnPUSCH-TriggerState). However, TS 38.214 is capturing the above as “AP-CSI-MultiplexingMode in CSI-AssociatedReportConfigInfo” and “SP-CSI-MultiplexingMode in CSI-SemiPersistentOnPUSCH-TriggerStateList”. 

From FL perspective, the suggested change seems valid. FL suggested to endorse the proposed CRs. 

Proposal 1: Draft CRs in R1-2307648 and R1-2307649 for correction on higher layer parameters for AP/SP CSI multiplexing on PUSCH are agreed.


	QC
	Support.

	Lenovo
	Support.

	ZTE
	Support

	vivo
	fine

	Apple
	Support

	LG
	Support

	Huawei, HiSilicon
	Fine with the change. To be aligned with 38.331 parameters, the AP-CSI-MultiplexingMode should be ap-CSI-MultiplexingMode. 

	Ericsson
	Ok

	Mod#2
	All companies are ok with the CR. 
As HW mentioned, AP-CSI-MultiplexingMode can also be corrected to ap-CSI-MultiplexingMode in the final CR. 

Proposal 1: Draft CRs in R1-2307648 and R1-2307649 for correction on higher layer parameters for AP/SP CSI multiplexing on PUSCH are agreed. 
· Additionally, correct AP-CSI-MultiplexingMode to ap-CSI-MultiplexingMode in the final CR. 

	
	



Issue #2: Correction on SP CSI multiplexing on PUSCH after DCI activation
Related Tdocs: R1-2307650 (draft CR) and R1-2307653 (discussion document)

Draft CR in R1-2307650 has the following reasoning and change suggestion. 

	Reason for change:
	In Rel-17, if mTRP PUSCH repetition is supported and conditions for multiplexinig SP CSI on mTRP PUSCH repetition are satisfied, semi-persistent (SP) CSI can be transmitted on the first PUSCH transmission occasions associated with the first and second SRS resource sets to increase reliability of CSI reporting. RAN1 considered all the cases to multiplex SP CSI except the case that SP CSI report(s) is multiplexed onto mTRP PUSCH repetition Type A after DCI activation. Because this case is undefined, the ambiguity of UE’s behaviour can occur.


	
	

	Summary of change:
	Clarify the undefined case which SP CSI is multiplexed on the mTRP PUSCH repetition Type A after DCI activation.




6.1.2.1	Resource allocation in time domain
=============================== Unchanged Text Omitted ===================================
For PUSCH repetition Type A, when a DCI format 0_1 and DCI format 0_2 indicate codepoint "10" or "11" for the SRS resource set indicator and activate semi-persistent CSI report(s) on PUSCH with no transport block by a 'CSI request' field on a DCI, or indicate the PUSCH repetition Type A carrying semi-persistent CSI report(s) without a corresponding PDCCH after being activated on PUSCH by a ‘CSI request’ field on a DCI the number of repetitions is always assumed to be 2 regardless of the value of numberOfRepetitions or pusch-AggregationFactor (if numberOfRepetitions is not present in the time domain resource allocation table), and transmission of CSI report(s) is determined as follows
-	if higher layer parameter SP-CSI-MultiplexingMode in CSI-SemiPersistenetOnPUSCH-TriggerStateList is enabled and UCI other than CSI report(s) are not multiplexed on PUSCH, the CSI report(s) is transmitted separately on the first transmission occasion and the second transmission occasion
-	otherwise, the CSI report(s) is transmitted only on the first transmission occasion. 
For PUSCH repetition Type B, when a DCI format 0_1 and DCI format 0_2 indicate codepoint "10" or "11" for the SRS resource set indicator and the PUSCH repetition Type B carrying semi-persistent CSI report(s) without a corresponding PDCCH after being activated on PUSCH by a 'CSI request' field on a DCI, the number of nominal repetitions is always assumed to be 2 regardless of the value of numberOfRepetitions, and transmission of CSI report(s) is determined as follows
=============================== Unchanged Text Omitted ===================================

	Company
	Company inputs (if any)

	Mod#1
	The suggestion in R1-2307650 is defining a missing case of SP-CSI multiplexing on mTRP PUSCH Type A. 
From FL perspective, this requires further discussion whether companies are Ok with defining this behavior that does not exist in RAN1 agreements. 

Please check and comment on the CR in R1-2307650. 

	QC
	Ok to discuss/clarify.

	Lenovo
	OK to support it.

	ZTE
	Support, it is correct.

	vivo
	Not needed.  It has been agreed that similar conditions to support SP-CSI multiplexing on m-TRP PUSCH as defined in A-CSI multiplexing on M-TRP PUSCH should be reused for mTRP PUSCH repetition Type A. From our understanding, such behavior is applied for both the first PUSCH with PDCCH and the subsequent PUSCH without PDCCH. The related description on such behavior in current spec TS 38.214 is also clear enough. 

Agreement
For SP-CSI report on mTRP PUSCH repetition Type A and B activated by a DCI, support the use of a similar mechanism to A-CSI multiplexing on M-TRP PUSCH without a TB, which includes the following,
· When SP-CSI multiplexed on m-TRP PUSCH, SP-CSI multiplexed on the two repetitions associated with the two TRPs, and the number of repetitions is always assumed to be 2, regardless of the value indicated.
· For mTRP PUSCH repetition Type A, or for the first PUSCH after activation for PUSCH repetition Type B, reuse similar conditions to support SP-CSI multiplexing on m-TRP PUSCH as defined in A-CSI multiplexing on M-TRP PUSCH, i.e., 
· The UE is expected to follow the above operation for transmitting SP-CSI on two PUSCH repetitions only if 
· For the first PUSCH after activation for PUSCH repetition Type B, the first and second nominal repetitions are expected to be the same as the first and second actual repetitions, respectively (no segmentation). 
· For PUSCH repetition Type A and B, UCIs other than the SP-CSI are not multiplexed on any of the two PUSCH repetitions.
· When the UE does not follow the above operation, UE transmits SP-CSI only on the first PUSCH repetition similar to Rel. 15/16.
· For subsequent PUSCHs after activation (without corresponding PDCCH) for PUSCH repetition Type B, use the following criteria, 
· If the first / second nominal repetition is not the same as the first / second actual repetition, the first / second nominal repetition is dropped
· If one of the first or second nominal repetitions is not dropped, SP-CSI is multiplexed on that repetition
· Else (the first and second nominal repetitions are the same as the first and second actual repetitions) 
· If UCIs other than the SP-CSI are not multiplexed on any of the two PUSCH repetitions, SP-CSI is multiplexed on both repetitions.
· Otherwise, UE transmits SP-CSI only on the first PUSCH repetition similar to Rel. 15/16 (and the second repetition is dropped)


	Apple
	Okay to discuss

	LG
	Okay to discuss

	Huawei, HiSilicon
	Fine to discuss.

	Ericsson
	ok to discuss.

	Mod#2
	Vivo thinks that the spec is clear without this CR. Others are OK with discussing/carrying this case. 
As mentioned in R1-2307653 has many combinations that Ran1 considered on CSI multiplexing on PUSCH. 

· For PUSCH repetition Type A
· If AP CSI report(s) is multiplexed on mTRP PUSCH repetitions with a TB,
· New RRC parameter ‘AP-CSI-MultiplexingMode’ is configured as ‘enabled’
· UCI other than CSI report(s) are not multiplexed on PUSCH
· If AP CSI report(s) is multiplexed on mTRP PUSCH repetitions without a TB,
· New RRC parameter ‘AP-CSI-MultiplexingMode’ is configured as ‘enabled’
· UCI other than CSI report(s) are not multiplexed on PUSCH
· If SP CSI report(s) is multiplexed on mTRP PUSCH repetitions without a TB which is activated via DCI,
· New RRC parameter ‘SP-CSI-MultiplexingMode’ is configured as ‘enabled’
· UCI other than CSI report(s) are not multiplexed on PUSCH
· For PUSCH repetition Type B
· If AP CSI report(s) is multiplexed on mTRP PUSCH repetitions with a TB,
· New RRC parameter ‘AP-CSI-MultiplexingMode’ is configured as ‘enabled’
· The first actual repetition associated with the first SRS resource set and the first actual repetition associated with the secod SRS resource set have the same number of symbols
· UCI other than CSI report(s) are not multiplexed on PUSCH
· If AP CSI report(s) is multiplexed on mTRP PUSCH repetitions without a TB,
· The number of nominal repetitions is always assumed to be ‘2’
· The first and second nominal repetitions are the same as the first and second actual repetitions
· New RRC parameter ‘AP-CSI-MultiplexingMode’ is configured as ‘enabled’
· UCI other than CSI report(s) are not multiplexed on PUSCH
· If SP CSI report(s) is multiplexed on mTRP PUSCH repetitions without a TB which is activated via DCI,
· The number of nominal repetitions is always assumed to be ‘2’
· The first and second nominal repetitions are the same as the first and second actual repetitions
· New RRC parameter ‘SP-CSI-MultiplexingMode’ is configured as ‘enabled’
· UCI other than CSI report(s) are not multiplexed on PUSCH
· If SP CSI report(s) is multiplexed on mTRP PUSCH repetitions without DCI after the activation,
· The number of nominal repetitions is always assumed to be ‘2’
· The first and second nominal repetitions are the same as the first and second actual repetitions
· New RRC parameter ‘SP-CSI-MultiplexingMode’ is configured as ‘enabled’
· UCI other than CSI report(s) are not multiplexed on PUSCH

The one missing at least in the spec (in explicit form) is the following, 

· For PUSCH repetition Type A, 
· SP CSI report(s) is multiplexed on mTRP PUSCH repetitions without DCI after the activation. 

Overall, FL also feel that RAN1 can agree with the CR suggested in R1-2307650.

Proposal 2: Draft CRs in R1-2307650 for correction on SP CSI multiplexing on mTRP PUSCH Type A is agreed. 

	
	



