
3GPP TSG-RAN WG1 Meeting #96	R1-1903725
Athens, Greece, 25th February – 1st March 2019

Agenda Item:	7.1.3
Source:	Ericsson
Title:	Summary of 7.1.3 - Maintenance of UCI Multiplexing on PUCCH
Document for:	Discussion and Decision
[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 following contributions are considered in this summary.
	TDoc #
	Agenda item
	Spec
	Title
	Source

	R1-1901665
	7.1.3
	38.213
	Draft TS 38.213 CR on multiplexing HARQ-ACK/SR/CSI in PUCCH
	vivo

	R1-1901833
	7.1.3
	38.212
	Draft CR for CSI multiplexing with SR
	ZTE

	R1-1901979
	7.1.3
	38.213
	Draft CR on UE procedure for reporting multiple UCI types
	CATT

	R1-1901978
	7.1.3
	
	Corrections to UCI feedback
	CATT



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 R1-1903466, 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 ----------------------------





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 in the chairman notes.
Rate matching sequence length for CSI and SR 
	R1-1901833	Draft CR for CSI multiplexing with SR	ZTE
The draft CR is endorsed in principle. Discuss further offline for the final CR particularly cover page (adding isolated impact analysis)
Updated in R1-1903543, check further offline





Offline session summary
ZTE to further check with other companies.
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.
	Company
	View on Changes (1a), (1b), (1c)
	View on Changes (2)

	Ericsson
	Support changes (1a), (1c). Maybe (1b)?
	Support change (2)

	Nokia
	Support changes in 1
	No need for change 2.

	Sharp
	Support changes (1a), (1c). Not support (1b) because the phrase ‘the UE determines a CSI report with the highest priority’ is sufficient.
	Support change (2)

	Samsung
	No need for the CR. It is specified that the UE transmits up to 2 PUCCHs in a slot and a PUCCH resource includes, not is, a PUCCH format
	No need for the CR.

	DCM
	Support change (1a), (1b), and (1c)
	Support change (2) if any company does not have concern in terms of backward compatibility; otherwise, not support.

	HW, HiSi
	Support 1(c)
	No need for change 2

	
	
	



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 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 HARQ-ACK information and/or the SR being multiplexed on two PUCCH transmissions with the two CSI reports on a PUCCH
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 
-	does not transmit the PUCCH with the CSI report having the lower priority 
------------------- unchanged text omitted ----------------------------




Offline session summary
Agreed that there is an issue with the text and the text should be modified. Tony (CATT) continues with email discussion.

Overlapping of SR and PUSCH without UL-SCH

	R1-1901978	Corrections to UCI feedback	CATT
Proposal 5 to be discussed whether to handle under MIMO CRs; proposal 6 to be discussed in CA CRs (by Aris)
Discuss further offline for proposals 1 to 4
Updated to R1-1903600, R1-1903601




R1-1903600
Reason for change: It is discussed in that the UE behavior is only specified for SR and PUSCH without UL-SCH on the same CC. However, SR and PUSCH without UL-SCH can be transmitted on different CCs, and UE behavior for such case is not captured in the specification. We propose to simply apply the same rule for overlapping of SR and PUSCH without UL-SCH on the same CC and different CCs.
It is proposed that if a PUCCH carrying SR on one CC overlaps with a PUSCH without UL-SCH on a different CC, the PUSCH without UL-SCH is dropped. An example TP is as follows:

	TP for Section 9 of 38.213
------------------- unchanged text omitted ----------------------------
If a UE would transmit on a serving cell a PUSCH without UL-SCH that overlaps with a PUCCH transmission on the serving cell that includes positive SR information, the UE does not transmit the PUSCH. 
------------------- unchanged text omitted ----------------------------



Offline session summary
R1-1903600 agreed in principle and change “the serving cell” to “a serving cell” and update of the cover page to include the “magic sentence”.
Overlapping of PUCCH with multi-slot PUSCH
	R1-1901978	Corrections to UCI feedback	CATT
Proposal 5 to be discussed whether to handle under MIMO CRs; proposal 6 to be discussed in CA CRs (by Aris)
Discuss further offline for proposals 1 to 4
Updated to R1-1903600, R1-1903601




R1-1903601
Reason for Change: There is no description of how to deal with the overlapping of periodic CSI on PUCCH and PUSCH with repetition over multiple slots. Two relevant agreements are as follows:

Agreements:[RAN1 #93]
· When single slot PUCCH overlaps with multi-slot PUSCH repetition in a slot, if the timeline requirement is met for the overlapped slot, multiplexing UCI on PUSCH in the overlapped slot; otherwise, it is considered as an error case for the overlapped slot

Agreements:[RAN1 #94]
· The UE multiplexes HARQ-ACK in any slot of a multi-slot PUSCH transmission where the UE would otherwise transmit HARQ-ACK in a single slot PUCCH transmission, based on the HARQ timeline
· DAI is applicable in any slot where the UE would transmit HARQ-ACK

It is proposed to apply the same rule as for HARQ-ACK on PUCCH overlapping with PUSCH with repetition over multiple slots. 

	
TP for Section 9 of 38.213
------------------- unchanged text omitted ----------------------------
If a UE transmits a PUSCH over multiple slots and the UE would transmit a PUCCH with HARQ-ACK information over a single slot and in a slot that overlaps with the PUSCH transmission in one or more slots of the multiple slots, and the PUSCH transmission in the one or more slots fulfills the conditions in Subclause 9.2.5 for multiplexing the HARQ-ACK information, the UE multiplexes the HARQ-ACK information in the PUSCH transmission in the one or more slots. The UE does not multiplex HARQ-ACK information in the PUSCH transmission in a slot from the multiple slots if the UE would not transmit a single-slot PUCCH with HARQ-ACK information in the slot in case the PUSCH transmission was absent.
If the PUSCH transmission over the multiple slots is scheduled by a DCI format 0_1, the same value of a DAI field is applicable for multiplexing HARQ-ACK information in the PUSCH transmission in any slot from the multiple slots where the UE multiplexes HARQ-ACK information.
If a UE transmits a PUSCH over multiple slots and the UE would transmit a PUCCH with CSI over a single slot and in a slot that overlaps with the PUSCH transmission in one or more slots of the multiple slots, and the PUSCH transmission in the one or more slots fulfills the conditions in Subclause 9.2.5 for multiplexing the CSI, the UE multiplexes the CSI in the PUSCH transmission in the one or more slots. The UE does not multiplex CSI in the PUSCH transmission in a slot from the multiple slots if the UE would not transmit a single-slot PUCCH with CSI in the slot in case the PUSCH transmission was absent.
------------------- unchanged text omitted ----------------------------



Offline session summary
[bookmark: _GoBack]Agree in principle that the rule for HARQ-ACK and/or CSI on a single slot PUCCH overlapping with a multi-slot PUSCH with slot aggregation should be captured.
CATT to update R1-1903601 accordingly in a single paragraph. Also to update the cover page to include in the “Impact analysis”, the reason of the CR being “missing the agreement…”
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