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[bookmark: DocumentFor]Introduction
This contribution summarizes the maintenance issues on UL control channel with the focus on the UCI multiplexing due to overlapping of PUCCH and PUSCH resources. 
The draft CRs or proposals in the contributions above are summarized in the next section with a recommendation from the feature lead.
This contribution is an updated version of R1-1903725, including companies views on different draft CRs and updated ones, if any based of the outcome of online session.
Few topics were discussed during offline sessions and this summary is updated accordingly.
Discussions
HARQ-ACK in PUCCH and maxCodeRate
The discussion during the offline session on R1-1901665, led to a possible need for clarification in the spec that the HARQ-ACK/CSI that are intended to be transmitted in a PUCCH with format 2, 3 or 4, are not dropped in case the maxCodeRate, results in dropping all the CSI reports. The HARQ-ACK should be transmitted in the configured number of PRBs with a code rate possibly different than maxCodeRate.
Hence, the following was captured in the Chairman notes.
	R1-1901665	Draft TS 38.213 CR on multiplexing HARQ-ACK/SR/CSI in PUCCH	vivo
Discuss further offline
To clarify HARQ-ACK bits are not dropped in case maxCoderate is not high enough to support all the HARQ-ACK bits in the configured number of PRBs.
· UE utilizes the configured PRBs to transmit the HARQ-ACK bits. The code rate can be different from the maxCoderate
Check whether a CR is necessary or not




Following draft CR, R1-1903718, proposes the following changes:
	R1-1903718
TP for Section 9.2.5.2 of 38.213
------------------- unchanged text omitted ----------------------------











-	else, the UE drops all Part 2 CSI reports and selects  Part 1 CSI report(s), from the  CSI reports in ascending priority value [6, TS 38.214], for transmission together with the HARQ-ACK and SR information bits where if the value of  satisfies  and , where is a number of CRC bits corresponding to  UCI bits, and  is a number of CRC bits corresponding to  UCI bits, otherwise, the UE drops all Part 1 CSI reports and transmits  bits in the PUCCH resurce as described in Subclause 9.2.5.1.
------------------- unchanged text omitted ----------------------------





Analysis of the situation:
· When HARQ-ACK/SR and CSI bits are intended to be transmitted in a PUCCH with format 2, 3 or 4, if all the CSI reports are going to be dropped, due to configuration of maxCoderate and/or configuration of number of PRBs (i.e. not enough available REs in the PUCCH resource), the UE behaviour can be one of the following alternatives. Select one of the alternatives.

	Alternatives for UE behavior
	Action
	Comment

	Alt 1: This is considered as error case.

	No need for CR. 
· Conclusion can be captured.

	

	Alt 2: This is considered as error case in case number of HARQ-ACK bits are 1-2 bits.

	Need for CR to clarify the case that the UE transmits HARQ-ACK bits in case there are more than 2 bits using Alt 3 or Alt 4 below.

	Vivo: Alt 2 + Alt 3

	Alt 3: UE transmits only HARQ-ACK bits using the configured number of PRBs

	Need for CR
	

	Alt 4: UE transmits only HARQ-ACK bits by determining the number of PRBs  (it can be less or equal to the configured number of PRBs).

	Need for CR
	




Offline session summary
The view from offline session is that is an error case and draft CR is not needed.
Some companies would like to capture the error case as a conclusion in the chairman notes.
Proposed conclusion:
It is understood that if HARQ-ACK/SR and CSI bits are intended to be transmitted in a PUCCH resource with format 2, 3 or 4, it is not expected to drop all the CSI reports due to configuration of maxCoderate for the PUCCH resource. 

SPS HAR-ACK/SR and two TDMed CSI PUCCHs
The draft CR R1-1901979 is updated to R1-19035 as indicated in Chairman’s notes.
	R1-1901979	Draft CR on UE procedure for reporting multiple UCI types	CATT
Discuss further offline
Updated to R1-1903599



The updated draft CR R1-1903599, focuses on Changes (2) in R1-1901979 including some updates where the companies views for that was summarized as follows.
R1-1903599
Reason for change: In RAN1 #94 it was agreed to specify the handling the multiplexing of SPS HARQ-ACK/SR (Resource A in the pseudo code) overlapping with two time multiplexed CSI PUCCHs (resource X in the pseudo code) as follows
Agreements:
· When a UE is not configured with multi-CSI-PUCCH report, 
· When SR occasion and/or DL SPS HARQ-ACK and two non-overlapping CSI PUCCH resources contained in Resource A and Set X (as defined in RAN1 #93 meeting) decided by the pseudo code (as in 9.2.5 of TS38.213) in a slot
· DL SPS HARQ-ACK/SR is multiplexed on the CSI PUCCH resource with higher priority, and CSI on the CSI PUCCH resource with lower priority is dropped
· In case of presence of DL SPS HARQ-ACK, multiplexing occurs if the corresponding timeline requirement is met, otherwise, it is considered as an error case
In Sec. 9.2.5 the final condition for SPS HARQ-ACK/SR multiplexing with two CSI PUCCHs states that the pseudo code would result in the HARQ-ACK information and/or the SR being multiplexed on two PUCCH transmissions with CSI reports. This is not correct as the pseudo code would result in HARQ-ACK/SR multiplexed with the two CSI reports on a single PUCCH.

Therefore, the following is proposed:
	TP for Section 9.2.5 of 38.213
------------------- unchanged text omitted ----------------------------
If 
-	a UE is not provided multi-CSI-PUCCH-ResourceList, and
-	a resource for a PUCCH transmission with HARQ-ACK information in response to SPS PDSCH reception and/or a resource for a PUCCH associated with a SR occasion overlap in time with two resources for respective PUCCH transmissions with two CSI reports, and
-	there is no resource for a PUCCH transmission with HARQ-ACK information in response to a DCI format detection that overlaps in time with any of the previous resources, and
-	the following pseudo code results to the UE attempting to determine a single PUCCH resource from the HARQ-ACK information and/or the SR resource being multiplexed on and the two PUCCH transmissions resources with CSI reports
the UE 
-	multiplexes the HARQ-ACK information and/or the SR in the resource for the PUCCH transmission with the CSI report having the higher priority, and 
-	drops does not transmit the PUCCH with the CSI report having the lower priority and does not transmit the corresponding PUCCH 
------------------- unchanged text omitted ----------------------------




Offline session summary
Agreed that there is an issue with the text and the text should be modified.
[bookmark: _GoBack]The update draft CR is R1-1903786 which is reviewed and agreed with suggested changes on over page and keeing only the changes in first bullet.
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