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[bookmark: _GoBack]1	Introduction
In this contribution, we summarize our input on Rel-16 URLLC maintenance of UCI enhancements (as a follow-up of the preparation phase in [104-e-Prep-AI7.2.5-NR_L1enh_URLLC] and email discussion thread [104-e-NR-L1enh-URLLC-02]), with the following points discussed in the related sections: 
· Conflict between the first PUCCH repetition and semi-static configuration (RAN1#104-e Issue#3) in Sec. 2 
· Correction for sub-slot based PUCCH (RAN1#104-e Issue#5) in Sec. 3
· PUCCH resource for CSI and SR if one sub-slot PUCCH-Config (RAN1#104-e Issue#6) is provided in Sec. 4
· Clarification, that Type 1 CB for sub-slot PUCCH is not supported in Rel-16 (RAN1#104-e Issue#7) in Sec. 5
· Clarification on the number of PUCCH resource sets per PUCCH configuration (RAN1#104-e Issue#10) in Sec. 6

[bookmark: _Toc415085486][bookmark: _Toc503902285]2. Conflict between the first PUCCH repetition and semi-static configuration
This issue had been discussed during RAN1#104-e already, namely as Issue #3 of the RAN1#104-e email discussion thread [104-e-NR-L1enh-URLLC-02] without conclusion.
The group was close to agreeing on a RAN1 conclusion – but there had been different opinions if the postponing described in 38.213 for this case is applicable only for RRC configured UCI transmission or for all UCI transmissions including scheduled ones (i.e. unified handling for RRC configured and scheduled UCI transmissions). The latest version from the email discussion noted by Mr. Chairman is shown below with the controversial issue shown still as strike-through & yellow below. 
Potential conclusion:
It is clarified that, according to the running R15 and R16 specification, a PUCCH repetition (including the first PUCCH repetition for RRC configured UCI transmission) is postponed to the next available UL slot if the PUCCH repetition collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
First of all, we agree with the assessment of the TS 38.213 editor, that the current specifications does not preclude that the first PUCCH repetition of a scheduled UCI transmission to collide with SSB & semi-static DL symbols. 
Moreover, we would like to try to express here again with some more detailed explanation (in addition to the input given by Nokia to the RAN1#104-e email discussion) why we think some unified handling for RRC configured and scheduled UCI transmission is needed: 
· Let’s consider the example in Figure 1 of the operation of SPS PDSCH and scheduled PDSCH. In this example, a repetition factor of 4 (i.e. nrofSlots set to ‘n4’ in PUCCH-FormatConfig) is configured and the first PUCCH repetition collides with some DL symbols.
· The PUCCH carrying SPS HARQ-ACK is ‘RRC configured’ to occur in slot x where a collision occurs and the PUCCH repetition bundle is deferred to the next available UL slot x+1 and the repetition bundle is transmitted from slot x+1 to slot x+4.
· The gNB is also dynamically scheduling some PDSCH (i.e. DG PDSCH) but in case of different handling, there are some problems / restrictions resulting in extra latency
· In case of different handling, gNB will not be able to schedule the HARQ-ACK of DG PDSCH to slot x (shown as 1. in Figure 1)
· The gNB will also not be able to schedule the HARQ-ACK of DG PDSCH in slots x+1, x+2, x+3 or x+4 (shown as 2. in Figure 1) as the HARQ-ACK cannot be multiplexed in case of deferred PUCCH. As the HARQ-ACK codebook for SPS HARQ is defined / determined by the nominal slot x of the PUCCH for the SPS HARQ-ACK reported then in slots x+1 to x+4, the multiplexing of DG PDSCH HARQ-ACK in slots x+1 to x+4 would require the combination of two different HARQ-ACK codebooks (from different slots, i.e. slot x for SPS PDSCH and slot x+1 for DG PDSCH) which is clearly not supported.
· Therefore, the first possible slot the HARQ-ACK can be scheduled would be actually slot x+5 for the different handling. In case of having a unified handling , the gNB would be able schedule the HARQ-ACK for DG PDSCH to slot x, where the HARQ-ACK codebook would then contain the SPS & DG HARQ-ACK which is then deferred. Therefore, there will be unnecessary HARQ-ACK delay for DG PDSCH of nrofSlots slots when considering the operation of SPS PDSCH and scheduled PDSCH with PUCCH repetition operation. 
[image: ]
Figure 1: An example for issue of different handling of RRC configured & scheduled UCI transmission

Observation 1: Different handling for RRC configured and scheduled UCI transmission would lead to unnecessary HARQ-ACK delay for dynamically scheduled PDSCH. 
Therefore, we propose to agree the same handling for RRC configured and scheduled UCI transmission along the lines of the RAN1#104-e discussed conclusion by clarifying that this really applies to both cases – RRC configured and scheduled UCI transmission. 
Proposal 1: RAN1 to clarify the common / unified handling for RRC configured and scheduled UCI transmission for PUCCH repetition by endorsing the following proposed conclusion: 
Proposed conclusion:
It is clarified that, according to the running R15 and R16 specification, a PUCCH repetition (including the first PUCCH repetition for RRC configured and scheduled UCI transmission) is postponed to the next available UL slot if the PUCCH repetition collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.

3. Correction for sub-slot based PUCCH
It was proposed to clarify in the specification 38.213 that, when sub-slot PUCCH is configured, interpreting slot to mean sub-slot in Clauses 9.x concerns only PUCCH transmission with HARQ-ACK information as discussed under Issue #5 as part of the RAN1#104-4 email discussion thread [104-e-NR-L1enh-URLLC-02]. A text proposal was presented but not yet agreed. Related to the clarification, there was a question concerning Clause 9.2.2 where the timeline of applying spatial setting for PUCCH transmission is expressed in a way leading to different timings with sub-slot and slot configurations. It was proposed to handle this issue with a general statement that sub-slot configuration does not change MAC-related timings. We think both presented clarifications would be good include in the specifications and we do not see a need for any other changes related to the issue.
Proposal 2: Adopt the following draft CR to clarify the meaning of “slot” when sub-slot based PUCCH is configured (changes in green, to be shown as track changes in the final CR). 
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9   UE procedure for reporting control information
*** Unchanged text is omitted ***
In the remaining of this Clause, unless stated otherwise, if a UE is provided subslotLengthForPUCCH, a slot for an associated PUCCH resource for PUCCH transmission with HARQ-ACK information includes a number of symbols indicated by subslotLengthForPUCCH. Providing subslotLengthForPUCCH does not change UE’s processing timelines of MAC-CE commands.
*** Unchanged text is omitted ***

4.  PUCCH resource for CSI and SR if one PUCCH-Config with subslotLengthForPUCCH-r16 is provided
[bookmark: _Hlk66106891]When UE is configured with only one PUCCH-config and that is provided with subslotLengthForPUCCH-r16, gNB should configure SR resources for priority 0 requests and all CSI reporting configurations so that they are confined within subslotLengthForPUCCH-r16 symbols in the PUCCH-config. Although specification need not mention all correct ways of configuring, in this case it could be better for completeness to include the case of one PUCCH-config besides the case of two PUCCH-config.  We therefore support the proposals for RAN1 #104-e in [CATT R1-2100337, NTT Docomo R1-2101584]. The TP in [CATT R1-2100337] seems to correctly capture this needed clarification. 
Proposal 3: Adopt the following TP from [CATT R1-2100337] to clarify the PUCCH resource configuration for SR and CSI when only one PUCCH-config has been configured and that PUCCH-config is provided with subslotLengthForPUCCH-r16  (changes in green, to be shown as track changes in the final CR). 
---------------------------------------------- Start of text proposal on TS 38.213 v16.5.0-----------------------------------------
9	UE procedure for reporting control information
*** Unchanged text is omitted ***
If a UE is provided one PUCCH-Config
-	if the UE is provided subslotLengthForPUCCH-r16 in the PUCCH-Config, the PUCCH resource for any SR configuration with priority index 0 or any CSI report configuration in the PUCCH-Config is within the subslotLengthForPUCCH-r16 symbols in the PUCCH-Config
If a UE is provided two PUCCH-Config
-	if the UE is provided subslotLengthForPUCCH-r16 in the first PUCCH-Config, the PUCCH resource for any SR configuration with priority index 0 or any CSI report configuration in any PUCCH-Config is within the subslotLengthForPUCCH-r16 symbols in the first PUCCH-Config
-	if the UE is provided subslotLengthForPUCCH-r16 in the second PUCCH-Config, the PUCCH resource for any SR configuration with priority index 1 in any PUCCH-Config is within the subslotLengthForPUCCH-r16 symbols in the second PUCCH-Config
----------------------------------------------------- End of text proposal ------------------------------------------------------

5. Clarification that Type 1 CB is not supported for sub-slot HARQ-ACK
It was agreed that Type 1 CB is not supported for sub-slot based HARQ-ACK. It is not clear how this can be seen from the specification unless explicitly mentioned. We therefore support the TP in [CATT R1-2100337].
Proposal 4: Adopt the following draft TP from [CATT R1-2100337] that Type 1 CB is not supported with sub-slot HARQ-ACK (changes in green, to be shown as track changes in the final CR). 
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Toc29917293][bookmark: _Toc29899556][bookmark: _Toc29899138][bookmark: _Toc29894839][bookmark: _Toc26719406][bookmark: _Toc20311581][bookmark: _Toc12021469][bookmark: _Ref497329097]9.1.2	Type-1 HARQ-ACK codebook determination
This Clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE does not expect to be configured with pdsch-HARQ-ACK-Codebook = semi-static for a codebook if a UE is provided subslotLength-ForPUCCH for the codebook.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. 
----------------------------------------------------- End of text proposal ------------------------------------------------------
6. Number of PUCCH resource sets per PUCCH-config 
It was noted in [NTT Docomo R1-2101584] that 38.213 specification seems to indicate that there can be altogether up to four PUCCH resource sets configured although this should be four per PUCCH configuration. The intention may be clear from the value maxNrofPUCCH-ResourceSets = 4 in the specification 38.331 but should be made clear also in 38.213. We therefore support the change proposed in [NTT Docomo R1-2101584].   
Proposal 5: Adopt the following draft TP from [NTT Docomo R1-2101584] that there may be up to four sets of PUCCH resources per PUCCH-Config (changes in green, to be shown as track changes in the final CR). 
---------------------------------Start of Text Proposal on TS 38.213 v16.5.0-----------------------
9.2.1	PUCCH Resource Sets
<Unchanged parts are omitted>
A UE can be configured up to four sets of PUCCH resources in a PUCCH-Config. A PUCCH resource set is provided by PUCCH-ResourceSet and is associated with a PUCCH resource set index provided by pucch-ResourceSetId, with a set of PUCCH resource indexes provided by resourceList that provides a set of pucch-ResourceId used in the PUCCH resource set, and with a maximum number of UCI information bits the UE can transmit using a PUCCH resource in the PUCCH resource set provided by maxPayloadSize. For the first PUCCH resource set, the maximum number of UCI information bits is 2. A maximum number of PUCCH resource indexes for a set of PUCCH resources is provided by maxNrofPUCCH-ResourcesPerSet. The maximum number of PUCCH resources in the first PUCCH resource set is 32 and the maximum number of PUCCH resources in the other PUCCH resource sets is 8. 
<Unchanged parts are omitted>
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