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[bookmark: _Hlk510705081]This contribution contains discussions on draft CRs for pending issues of the following RAN1#105-e Rel-16 URLLC/IIoT maintenance threads: 
· [105-e-NR-L1enh-URLLC-03] Email discussion/approval on remaining issues on Scheduling & HARQ enhancements in Sec. 2
· Sec. 2 contains the explanations for our related draft CR in R1-2106825 on UE procedures for intra-UE prioritization / multiplexing. 
· [105-e-NR-L1enh-URLLC-05] Email discussion/approval on remaining issues on SPS enhancements, including
· CSI-PUCCH-ResourceList where SPS HARQ-ACK multiplexed / inter-sub-slot multiplexing of LP UCI in Sec. 3, and a related draft CR is provided in R1-2106826.  
· the handling of SPS release of slot-aggregated PDSCH in Sec. 4., and a related draft CR is provided in R1-2106827.  

Scheduling/HARQ: Correction on UE procedure for intra-UE prioritization/multiplexing (Draft CR in R1-2106825)
This issue relates to the following step from the current intra-UE prioritization/multiplexing procedure (in TS 38.213), which would complicate the UE implementation due to all the intermediate checking whenever a DCI scheduling a high-priority UL channel is received:
“where
-	the overlapping is applicable before or after resolving overlapping among channels of larger priority index, if any, as described in Clauses 9.2.5 and 9.2.6” 
This issue has been extensively discussed in RAN1#105-e where the following four options have been finally listed for further discussion (R1-2106359):
	· [bookmark: _Hlk76290834]Option 2: The UE does not use the outcome of intermediate multiplexing for HP channels to cancel LP channels. 
· Any HP channel that overrides or overlaps with a HP channel that overlaps with a LP channel shall meet the cancellation timeline, namely all  HP DCIs must arrive Tproc,2+d1 before the earliest symbol that would be cancelled by the final HP channel. 
· All HP PUCCH/PUSCH channels except the final HP PUCCH/PUSCH that gets transmitted by the UE are intermediate channels.
· Option 3: [No change from the spec is needed.] Clarify that the “before or after” term in Claus 9 in 38.213 is interpreted as: 
· the UE checks overlapping between HP and LP channel for each HP grant it receives, including any intermediate HP channel that results from UCI multiplexing and PUCCH overriding triggered by each of the HP grant. 
· Option 3a: [No change from the spec is needed.] Clarify that the “before or after” term in Claus 9 in 38.213 is interpreted as: 
· A UE checks the overlap between a HP channel and a low priority channel before multiplexing. If there is an overlap, the LP channel gets cancelled. If not, a UE performs multiplexing across the HP PUCCH channels.  If then there is an overlap with a LP channel, the LP channel gets cancelled. Then, multiplexing between PUCCH and PUSCH is performed. If then there is an overlap with a LP channel, the LP channel gets cancelled
· Option 4: whether the intermediate HP channels is used to cancel the LP channels is left to UE implementation. 



It’s worth recalling that the main reason why such a discussion has been taking place, is to reduce the UE complexity due to intermediate checking. Hence, as we commented in the RAN1#105-e discussions, in our view Option 2 can be adopted to achieve this objective. And if this option is eventually not supported, then Option 3 (which corresponds to the current specs) should be again the baseline. On the other hand, Option 4 is not preferrable as it may create ambiguity between the UE and gNB.   

Proposal 2.1: To clarify the UE procedure for intra-UE prioritization/multiplexing regarding intermediate checking, adopt the following option: 
· Option 2: The UE does not use the outcome of intermediate multiplexing for HP channels to cancel LP channels. 
· Any HP channel that overrides or overlaps with a HP channel that overlaps with a LP channel shall meet the cancellation timeline, namely all HP DCIs must arrive Tproc,2+d1 before the earliest symbol that would be cancelled by the final HP channel. 
· All HP PUCCH/PUSCH channels except the final HP PUCCH/PUSCH that gets transmitted by the UE are intermediate channels.

The related draft CR can be found in R1-2106825.
SPS enh: Inter-sub-slot multiplexing of low-priority UCIs (Draft CR in R1-2106826)
In RAN1#105-e, the issue related to CSI-PUCCH-ResourceList where SPS HARQ-ACK is multiplexed has been discussed without reaching an agreement. Also, other somewhat related sub-issues have been raised, and FL summed up all these issues as follows (see FL summary R1-2106358):
· Issue #3-1: Whether it is allowed to multiplex SPS HARQ-ACK into another sub-slot?
· Issue #3-2: Whether it is allowed to multiplex SR into another sub-slot?
· Issue #3-3: Whether it is allowed to multiplex SPS HARQ-ACK in a sub-slot with other PUCCH transmission in different sub-slot?

On Issue 3-1, companies somewhat agreed that the UE shouldn’t expect that the HARQ-ACK corresponding only to SPS PDSCH(s) in one sub-slot is moved to a different sub-slot after multiplexing. In that regard, the following FL proposal could be supported:
	Original FL Proposal 3
For the multiplexing among overlapping channels with same a given priority index, if a UE is provided subslotLengthForPUCCH for the HARQ-ACK codebook of the given priority index, UE does not expect that the HARQ-ACK corresponding only to SPS PDSCH(s) in one sub-slot is moved to a different sub-slot after multiplexing.



Issue #3-2 is essentially related to the case where SR is multiplexed into another sub-slot (although this wouldn’t really be typical), which may occur in case the SR overlaps with CSI as shown in the figure below which was provided by Samsung (R1-2104126).    
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Note that in the above figure, the issue is mainly that CSI+SR would overlap with HARQ-ACK (PUCCH#2). This can be problematic as, whenever a sub-slot HARQ-ACK is involved, the procedure to determine the final PUCCH resource (for multiplexing) is applied per sub-slot. This then explains a bit the Issue #3-3, which we think would be valid regardless whether HARQ-ACK is for SPS or not. 

To avoid both Issue #3-2 and Issue #3-3, one possible approach would be that the gNB should guarantee there would be no inter-sub-slot multiplexing if sub-slot HARQ-ACK is involved. This would basically be a generalization of the above proposal to also cover SR (in addition to SPS HARQ-ACK) and would imply that multiplexing CSI and SR shouldn’t lead to moving to a different sub-slot. It should be noted that this issue appears only for low-priority PUCCH.

Based on the above observations, a proposal along the lines of one of Samsung’s suggestions (see R1-2106358) could be adopted:     

Proposal 3.1: For the multiplexing among overlapping LP PUCCHs, if a UE is provided subslotLengthForPUCCH for the LP PUCCH-Config, UE does not expect that the HARQ-ACK corresponding only to SPS PDSCH(s) and/or SR in one sub-slot is moved to a different sub-slot after multiplexing.
The related draft CR can be found in R1-2106826.
SPS enh: Handling of SPS release of slot-aggregated PDSCH (Draft CR in R1-2106827)
In this Section, we provide a text proposal to address the following conclusions and agreements reached in RAN1#105-e, RAN1#104bis-e and RAN1#101e related to SPS release timing:
 
	Conclusion (RAN1#105-e)
For SPS PDSCH release and SPS PDSCH reception with slot-aggregation, if a UE is configured to receive SPS PDSCHs over multiple slots for a TB by SPS configurations that are indicated to be released by a DCI format, UE can receive the PDCCH providing the DCI format only before end of the first occasion of corresponding SPS receptions. 
· Note: The UE stops the PDSCH decoding and does not generate HARQ-ACK feedback information for the SPS PDSCH reception as in current specification.


	Conclusion (RAN1#104bis-e)
The following is not supported: 
· The case that SPS release is received in a slot where SPS PDSCH is configured to be received for the SPS configuration corresponding to the SPS release if the HARQ-ACK for the SPS release and the SPS reception mapping to different PUCCHs.



	Agreement (RAN1#101e)
It is not supported that a SPS release PDCCH in a slot is received after the end of the SPS PDSCH reception in the slot for the same SPS configuration corresponding to the SPS release PDCCH if HARQ-ACKs for the SPS release and the SPS reception would map to the same PUCCH. 
· FFS: if HARQ-ACKs for the SPS release and the SPS reception mapping to different PUCCHs




During the [105-e-NR-L1enh-URLLC-05] discussions, it was discussed that the TP shall consider the following aspects:
· Point 1: (By Huawei/HiSilicon) TP should address SPS occasions in multiple slots and UE is not expected to receive any release DCI during in a slot where UE is required to receive SPS occasion other than first SPS occasion.
· Point 2: (By Ericsson) TP should address TDD operation, to consider only valid SPS occasion. 
· Point 3: (By Ericsson) It is desirable to consider SPS collision handling in Clause 5.1 in TS 38.214
· Point 4: (By Samsung) It should be clear whether it is allowed to transmit PDCCH in slot where SPS occasion is omitted.

[bookmark: _Hlk76386273]A text proposal to TS 38.213, Sec. 9.1 was proposed by the FL in R1-2106358 Sec. 2.1.3 trying to address the above aspects. The most controversial part (i.e. first paragraph) is pasted below for convenience:
	If a UE is required to receive SPS PDSCHs in a slot according to Clause 5.1 of [6] and Clause 11.1 for SPS PDSCH transmission occasions of TBs for SPS configurations that are indicated to be released by a DCI format, the UE is not expected to receive the DCI format in the slot if the end of the last symbol of the PDCCH reception is after the end of a last symbol of any of the SPS PDSCH transmission occasions that are required to be received of TBs. 



From the TP fragment above, we have little empathy with the wording “SPS PDSCH transmission occasions (…) of TBs” as it is not very clear that it relates to SPS PDSCH occasions due to pdsch-AggregationFactor, and such terminology is used only in TS 38.214 but not in TS 38.213 specifications. Also, how the TP addresses Point 1 raised by Huawei is also not very clear to us. With this in mind, we provide an alternative proposal below, based on the following logic:
· The second and third paragraphs are the same as found in the latest FL’s proposal in R1-2106358, which did not receive any objections during RAN#105-e discussions.
· For the first paragraph, blue highlight addresses Point 1 from Huawei in a clearer manner, green addresses Point 2 and 3 from Ericsson, and yellow addresses Point 4 from Samsung.

Proposal 4.1: Adopt the following TP to Sec. 9.1 of TS 38.213 to reflect earlier RAN1 agreements and conclusion on SPS PDSCH release: 
	---------------------------------Start of Text Proposal to TS 38.213 v16.5.0-----------------------
 
9.1              HARQ-ACK codebook determination
…
If a UE is required to receive SPS PDSCHs in a slot according to Clause 5.1 of [6] and Clause 11.1 for SPS configurations that are indicated to be released by a DCI format, the UE is not expected to receive the DCI format in the slot if the end of the last symbol of the PDCCH reception is after the end of a last symbol of any of the SPS PDSCH receptions. For SPS configurations subject to pdsch-AggregationFactor, the UE is not expected to receive the DCI format in a slot containing SPS PDSCH transmission occasions other than the first transmission occasion required to be received by the UE.
If a UE is configured to receive SPS PDSCHs in a slot for SPS configurations that are indicated to be released by a DCI format, and if the UE receives the PDCCH providing the DCI format in the slot where the end of a last symbol of the PDCCH reception is not after the end of a last symbol of any of the SPS PDSCH receptions, and if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH receptions would be multiplexed in a same PUCCH, the UE does not expect to receive the SPS PDSCHs, does not generate HARQ-ACK information for the SPS PDSCH receptions, and generates a HARQ-ACK information bit for the SPS PDSCH release. 
If a UE is configured to receive SPS PDSCH(s) in a slot for SPS configuration(s), the UE does not expect to receive a PDCCH providing a DCI format in the slot to indicate SPS PDSCH release of these SPS configuration(s), if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH reception(s) would map to different PUCCHs.
< Unchanged parts are omitted >
--------------------
------------- End of Text Proposal to TS 38.213 v16.5.0-----------------------



The related draft CR can be found in R1-2106827. 
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