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Introduction
[bookmark: _Hlk510705081]This contribution contains discussions and related proposals for the following expected Rel-16 URLLC/IIoT maintenance threads: 
· [105-e-NR-L1enh-URLLC-01] Email discussion/approval on remaining issues on PDCCH enhancements 
· [105-e-NR-L1enh-URLLC-04] Remaining issues on HARQ and scheduling enhancements
· [105-e-NR-L1enh-URLLC-05] Email discussion/approval on remaining issues on SPS enhancements

PDCCH enh: Handling of reference SLIV with Type 1 CB 
During RAN1#104bis-e, there had been good discussions on the issue of supporting the reference SLIV supported with DCI format 1_2 and the Type 1 CB but without any outcome, as also reported in the moderator summary as Issue A-7 in R1-2104132. 
Based on the discussion progress during RAN1#104bis-e, there seem to be two options on how to solve this apparent issue here: 
· Alt. 1: Use the slot boundary as reference for Type 1 CB generation (and remove the related text from the Type 1 CB pseudo-code), as proposed by Samsung in R1-2103215. 
· Alt. 2: Support the reference SLIV also with Type 1 CB, but apply additional restrictions as noted in the Updated FL proposal A-7 (in Sec. 7.1 of moderator summary in R1-2104132)
Although Alt. 2 brings some restrictions (i.e. assumption on the same PDCCH start in each of the sub-slots), we still think that applying Alt. 2 is needed, as in the configurable TDRA table for DCI format 2 with the reference being the PDCCH (and not the slot boundary) the network may not configure short PDSCH durations not starting from the beginning of the slot (to save DCI overhead, which had been the intention of this feature all along). Therefore, applying Alt. 1 above seems to have a larger impact on the usefulness of the reference SLIV compared to the additional restrictions applicable when adopting Alt. 2 – i.e. agreeing Proposal A-7 in Sec. 7.1 of R1-2104132. 
We therefore propose: 
Proposal 2.1: Support the moderator proposal A-7 from RAN1#104bis-e on the reference SLIV handling for Type 1 CB, which reads as: 
· If a UE is provided referenceOfSLIVDCI-1-2, R defined in section 9.1.2.1 of 38.213 is applicable for all slots, including the slot(s) with no PDCCH monitoring occasion with starting symbol S0 > 0.
· If a UE is provided referenceOfSLIVDCI-1-2, the gNB configures Type-1 HARQ-ACK codebook only if the starting symbols of PDCCH monitoring occasions are configured the same in all the slots with PDCCH monitoring occasion with starting symbol S0 > 0.


Scheduling/HARQ: Handling of SSB/DL symbols for overlapping configured HP PUCCH & PUSCH 
In RAN1#104-e, the following was agreed regarding the interaction between the handling due to collisions with SSB and semi-static DL symbols and the intra-UE multiplexing/prioritization operation: 
	Agreement
To address collision with semi-static DL symbols and SSB, the following easy way is suggested:
· Step1: Perform intra UE prioritization (including multiplexing, overriding) according to related working assumption in 102 e-meeting and produce final PUCCHs/PUSCHs.
· Step 2: Final PUCCHs/PUSCHs is cancelled by semi-static DL symbols and SSB symbols.



This agreement implies that the handling of collisions with DL symbols and SSB is done on the remaining channels after applying intra-UE multiplexing and prioritization. In that regard, the following CR (added text in red) in TS 38.213 Sec. 9 was agreed in RAN1#104-e which is visible from TS 38.213 v16.5.0 already:

	When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes other than PUCCH transmissions with SL HARQ-ACK reports, including repetitions if any, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in Clauses 9.2.5 and 9.2.6. Then, 
-	if a transmission of a first PUCCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a repetition of a transmission of a second PUSCH or a second PUCCH of smaller priority index, the UE cancels the repetition of a transmission of the second PUSCH or the second PUCCH before the first symbol that would overlap with the first PUCCH transmission
-	if a transmission of a first PUSCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a repetition of the transmission of a second PUCCH of smaller priority index, the UE cancels the repetition of the transmission of the second PUCCH before the first symbol that would overlap with the first PUSCH transmission
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
[bookmark: _Hlk71106217]-	any remaining PUCCH and/or PUSCH transmission after overlapping resolution is subjected to the limitations for UE transmission as described in Clause 11.1
-	the UE expects that the transmission of the first PUCCH or the first PUSCH, respectively, would not start before  after a last symbol of the corresponding PDCCH reception
-	is the PUSCH preparation time for a corresponding UE processing capability assuming  [6, TS 38.214], based on  and  as subsequently defined in this Clause, and  is determined by a reported UE capability



However, this CR seems to be only considering the scenarios where the high-priority channel(s) is dynamically scheduled by PDCCH. Since the agreement copied above is not restricted to such scenarios, meaning that it would also apply to the scenarios where the high-priority channel(s) is configured (i.e. doesn’t have a corresponding PDCCH), thus the agreement should also be reflected to these latter scenarios in the specifications.

Proposal 3.1: Adopt the following draft CR to clarify that the handling of collisions with DL symbols and SSB is done on the remaining PUCCH/PUSCH channels after applying intra-UE multiplexing/prioritization also for the scenarios where high-priority channel(s) is configured (changes in green, to be shown as track changes in the final CR). 
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-------------------------------------------------- Start of text proposal ------------------------------------------------------
9	UE procedure for reporting control information
 *** Unchanged text is omitted ***
If a UE would transmit the following channels before considering limitations for UE transmission as described in clause 11.1, including repetitions if any, that would overlap in time
-	a first PUCCH of larger priority index with SR and a second PUCCH or PUSCH of smaller priority index, or 
-	a configured grant PUSCH of larger priority index and a PUCCH of smaller priority index, or
-	a first PUCCH of larger priority index with HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH and a second PUCCH of smaller priority index with SR and/or CSI, or a configured grant PUSCH with smaller priority index, or a PUSCH of smaller priority index with SP-CSI report(s) without a corresponding PDCCH, or
 -	a PUSCH of larger priority index with SP-CSI reports(s) without a corresponding PDCCH and a PUCCH of smaller priority index with SR, or CSI, or HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH, or
-	a configured grant PUSCH of larger priority index and a configured PUSCH of lower priority index on a same serving cell
the UE is expected to cancel a repetition of the PUCCH/PUSCH transmissions of smaller priority index before the first symbol overlapping with the PUCCH/PUSCH transmission of larger priority index if the repetition of the PUCCH/PUSCH transmissions of smaller priority index overlaps in time with the PUCCH/PUSCH transmissions of larger priority index. Any remaining PUCCH and/or PUSCH transmission after overlapping resolution is subjected to the limitations for UE transmission as described in Clause 11.1.
*** Unchanged text is omitted ***
----------------------------------------------------- End of text proposal ------------------------------------------------------
 
SPS enh: Handling SPS release of slot-aggregated PDSCH
The following conclusion was made in RAN1#104bis-e regarding SPS Rel-16 maintenance (email thread [104b-e-NR-L1enh-URLLC-05]): 
	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.



As per the recommendation of the feature lead, in this section we provide our view on the handling of SPS release when SPS PDSCH is configured with slot aggregation. With regards to this, two modes of operation or “behaviours” were discussed in [104-e-NR-L1enh-URLLC-05] as illustrated in Figure 4.1. While we didn’t have a very strong opinion in our previous contribution (R1-2102823), with the 104bis-e conclusion on not supporting SPS release and SPS PDSCH in the same slot mapped to different PUCCHs, we have now a strong preference for behaviour 1 in Figure 4.1. The reason is that if PDSCH is configured with e.g. 4 or 8 repetitions, with behaviour 2 it may not be possible to ensure SPS release and SPS PDSCH mapped to the same PUCCH especially if operating with a relatively small set of k1 values or operating with sub-slot PUCCH. This is illustrated in Figure 4.2
Based on the above reasoning, the following is proposed:
Proposal 4.1: In case of SPS PDSCH with slot-aggregation, support behaviour 1 (discussed in [104-e-NR-L1enh-URLLC-05]) where UE can receive SPS release no later than the last repetition of a SPS PDSCH bundle.
· The UE stops the PDSCH decoding and does not generate HARQ-ACK feedback information for the SPS PDSCH reception


[image: ]
Figure 4.1: Possible UE behaviours discussed in [104-e-NR-L1enh-URLLC-05] for SPS release in case of SPS PDSCH repetitions
[image: ]
Figure 4.2: Problem of releasing a SPS PDSCH with slot-aggregation if adopting ‘behaviour 2’ in Figure 4.1 

Besides, it was also discussed in [104b-e-NR-L1enh-URLLC-05] that the agreement below from RAN1#101e has not yet been properly captured in the specifications: 
	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



In the following, we present a TP addressing the RAN1#101e agreement and the RAN1#104bis-e conclusion above based on our proposal 4.1 to support behavior 1, based on the following logic:
· The first added paragraph excludes the case of the release to be received after the last symbol for SPS PDSCHs in a slot (and for SPS repetition, this restriction only applies to the last SPS PDSCH occasion of the SPS repetition bundle) based on the RAN1#101-e agreement. 
· As the first paragraph excludes these cases already, the related restrictions (for simplicity) can be removed from the second paragraph handling the case of same PUCCH for SPS HARQ and release indication. 
· The third paragraph is added to reflect to the RAN1#104bis-e conclusion to not support different PUCCH for SPS HARQ and release indication. 

Proposal 4.2: Adopt the following TP to Sec. 9.1 of TS 38.213 to support behavior 1 as well as reflecting earlier RAN1 agreements and conclusion: 
	[bookmark: _Toc12021467][bookmark: _Toc20311579][bookmark: _Toc26719404][bookmark: _Toc29894837][bookmark: _Toc29899136][bookmark: _Toc29899554][bookmark: _Toc29917291][bookmark: _Toc36498165][bookmark: _Toc45699191][bookmark: _Toc66974069]9.1	HARQ-ACK codebook determination
*** Unchanged text is omitted ***
The UE is not expected to receive a DCI format in a slot to release SPS PDSCHs configured to be received in the same 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 not subject to pdsch-AggregationFactor or any of the last occasions of SPS PDSCH receptions for SPS configurations subject to pdsch-AggregationFactor as described in Sec. 5.1.2.1 of [6]. 
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.
The UE is not expected to receive a DCI format in a slot to release SPS PDSCHs configured to be received in the same slot if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH receptions would be multiplexed in a different PUCCH. 
*** Unchanged text is omitted ***
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