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1	Introduction
This contribution addresses the Rel-16 NR IIoT/URLLC maintenance issue of DL SPS enhancement and other remaining issues. Proposals of open issues from the previous RAN1 meeting are copied in the Appendix for reference.
[bookmark: _Ref178064866]2	Discussion on DL SPS issues
2.1 	Text Proposal for HARQ-ACK information in a PUCCH
[bookmark: _Hlk40425388]In specification 38.213 Section 9.1.2, it is stated that
If a UE reports HARQ-ACK information in a PUCCH only for 
-	a SPS PDSCH release indicated by DCI format 1_0 with counter DAI field value of 1, or
-	a PDSCH reception scheduled by DCI format 1_0 with counter DAI field value of 1 on the PCell, or
-	SPS PDSCH receptions
within the [image: ] occasions for candidate PDSCH receptions as determined in Clause 9.1.2.1, the UE determines a HARQ-ACK codebook only for the SPS PDSCH release or only for the PDSCH reception or only for the SPS PDSCH receptions according to corresponding [image: ] occasion(s) on respective serving cell(s), where the value of counter DAI in DCI format 1_0 is according to Table 9.1.3-1 and HARQ-ACK information bits in response to SPS PDSCH receptions are ordered according to the following pseudo-code; otherwise, the procedures in Clause 9.1.2.1 and Clause 9.1.2.2 for a HARQ-ACK codebook determination apply.
The above statement limits the SPS PDCCH release only to DCI format 1_0. In Release-16, SPS release DCI can be single or multiple DL SPS release. In addition, in Release-16 all DCI formats can be used for SPS PDSCH release.
Proposal 1		A SPS PDSCH release can be indicated with any DCI format, and therefore adopt the following text proposal to TS 38.213 Section 9.1.2.
Hence, we propose a change in the above text in 38.213 to the following Text:
If a UE reports HARQ-ACK information in a PUCCH only for 
-	a single or multiple SPS PDSCH release indicated by a DCI format with counter DAI field value of 1, if counter DAI field is configured, or
-	a PDSCH reception scheduled by DCI format 1_0 with counter DAI field value of 1 on the PCell, or
-	SPS PDSCH receptions
within the [image: ] occasions for candidate PDSCH receptions as determined in Clause 9.1.2.1, the UE determines a HARQ-ACK codebook only for the SPS PDSCH release or only for the PDSCH reception or only for the SPS PDSCH receptions according to corresponding [image: ] occasion(s) on respective serving cell(s), where the value of counter DAI in DCI format 1_0 is according to Table 9.1.3-1 and HARQ-ACK information bits in response to SPS PDSCH receptions are ordered according to the following pseudo-code; otherwise, the procedures in Clause 9.1.2.1 and Clause 9.1.2.2 for a HARQ-ACK codebook determination apply
2.2	SPS release PDCCH and SPS PDSCH transmission in the same slot
In the last meetings, agreement were made that allows SPS release PDCCH and SPS PDSCH reception for the same SPS configuration within the same slot. However, the same should be extended for group common or multiple SPS release
Proposal 2	Multiple SPS release PDCCH and SPS PDSCH reception should be allowed within the same slot.
Previously, a slot SPS release PDCCH is received before the end of the SPS PDSCH reception for the same SPS configuration where HARQ-ACKs for both map to same PUCCH and UE does not expect to receive the SPS PDSCH. Further, FFS was discussed if the HRQ-ACKs map to different PUCCHs.The FFS should be supported as the could be reliability issues with HARQ-ACKs mapping to the same PUCCH. In case the PDCCH is misdetected, UE would respond by including HARQ-ACK bit in the SPS codebook appended to dynamic codebook in the PUCCH. However, gNB may assume, the UE included the HARQ-ACK bit for SPS release PDCCH in the dynamic codebook instead for SPS reception. The erroneous codebook construction cap happens in two ways
1. If the SPS release PDCCH mis-detection happens where the PDCCH’s totalDAI value correponds to that largest totalDAI amongst the totalDAI values that are associated with the PUCCH, then UE would not notice that it has missed some dynamic signaling. Thus, the codebook size remains same but HARQ-ACK bits order unsderstanding is different between gNB and UE, and resultant, gNB may decode the codebook but HARQ-the ACK bits are mis-matched and thus feedbacks are wrong. 
2. If the SPS release PDCCH mis-detection happens where the PDCCH’s totalDAI value does not correpond to that largest totalDAI amongst the totalDAI values that are associated with the PUCCH, then UE would notice that it has missed some dynamic signaling. Hence, it may contruct codebook by adding 1-bit NACK for the missed DAI and 1-bit for SPS PDSCH reception. Resultant codebook size would be incremented by 1, which gNB may not be expecting and thus cannot decode.
Observation 1	In case of mis-detection of SPS release PDCCH where the PDCCH and the SPS PDSCH reception are within the slot for the same SPS configuration and map to the same PUCCH, the UE can end up responding for HARQ-ACK for PDSCH reception, and as a result, the codebook size remains same or incremented by one.
As per above observation where single PUCCH mapping case may have reliability issues, therefore the alternative approach whereHARQ-ACKs of SPS release PDCCH where the former and the SPS PDSCH reception map to two different PUCCHs should be allowed. In case SPS release PDCCH mis-detction happens, there will be codebook decoding errors whereas the mapping case with one codebook, the erroneous codebook described in option 1 will result codebook decoding with mis-matched HARQ-ACK bits.
[bookmark: _Hlk47699906]Proposal 3	Support the HARQ-ACK for the SPS release and the SPS reception mapping to different PUCCHs.
In addition, to maintain the consistent behavior with one PUCCH mapping case, the UE is not expected to receive SPS PDSCH, if it ends later with respect to SPS PDCCH release within the slot. Thus, no HARQ-ACK bit is generated for SPS that PDSCH. Furthermore, the PUCCH for SPS release can before or after the PUCCH for SPS PDCH reception.
Proposal 4	1-bit HARQ-ACK is generated for SPS release and a UE does not expect to receive the SPS PDSCH if HARQ-ACKs for the SPS release and the SPS reception would map to the different PUCCHs.
Another FFs was discussed in the last meeting, whether and how to support the case that SPS release PDCCH is received after the end of the SPS PDSCH for the same SPS configuration. We do not think there is a prominent use case which requires more alternatives apart from already agreed in the last meeting. If gNB want to send SPS release PDCCH after SPS PDSCH, then it can delay to the next slot. If the next slot has again SPS PDSCH, then SPS release PDCCH can be transmisitted in the before the end of SPS PDSCH which is in compliance with the agreement made in last meeting. Otherwise, if there is no SPS PDSCH in yhe next slot, then SPS release PDCCH can be transmitted without any restriction and it’s already compliant with the specification.
Proposal 5		Do not allow SPS release PDCCH to be received after the end of the SPS PDSCH for the same SPS configuration within the same slot.
2.3	HARQ-ACK PUCCH determination with different SCSs in UL and DL
In Section 9.1.2, TS 38.213, it is mentioned that the UE reports HARQ-ACK information for a PDSCH reception 
-     from slot  to slot , if  is provided by pdsch-AggregationFactor [6, TS 38.214], or 
-     from slot  to slot , if the Time domain resource assignment field in the DCI format scheduling the PDSCH reception indicates an entry in pdsch-TimeDomainAllocationList containing RepNumR16, or 
and so on. In this slot n corresponds to last PDSCH reception (with or without repetition) which mapped to UL slot size. However, the quantity (aggregation factor) RepNum16 or  is measured in DL slot size and therefore the the combination slot  or slot  is not correctly presented in the specification. To correct this, the quantity (aggregation factor) RepNum16 or  should be mapped to UL slot size.
Proposal 6		To determine HARQ-ACK information for the PDSCH reception in the PUCCH in slot , the PDSCH reception should be considered from slot   or .
Below is Tesxt proposal reflecting above proposal. 
	Section 9.1.2, TS 38.213
If the UE is provided pdsch-AggregationFactor in SPS-Config or PDSCH-Config and no entry in pdsch-TimeDomainAllocationList includes RepNumR16 in PDSCH-TimeDomainResourceAllocation,  is a maximum value of pdsch-AggregationFactor in SPS-Config or PDSCH-Config; otherwise . The UE reports HARQ-ACK information for a PDSCH reception 
[bookmark: _Hlk47714259]-     from slot  to slot , if  is provided by pdsch-AggregationFactor [6, TS 38.214], or 
-     from slot  to slot , if the Time domain resource assignment field in the DCI format scheduling the PDSCH reception indicates an entry in pdsch-TimeDomainAllocationList containing RepNumR16, or 
-     in slot , otherwise 
only in a HARQ-ACK codebook that the UE includes in a PUCCH or PUSCH transmission in slot , where  is a number of slots indicated by the PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format or provided by dl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format. If the UE reports HARQ-ACK information for the PDSCH reception in a slot other than slot , the UE sets a value for each corresponding HARQ-ACK information bit to NACK. 



2.3	Type -1 HARQ-ACK codebook determination
For Type-1 codebook, UE determines a set of [image: ]occasions for candidate PDSCH receptions is derived based on , where  is a maximum value of pdsch-AggregationFactor in SPS-Config or PDSCH-Config and pdsch-TimeDomainAllocationList includes no entry for RepNumR16 in PDSCH-TimeDomainResourceAllocation. However, the RepNum16 can also influence the repetitions of PDSCH transmission for which HARQ-ACK cpdebook is constructed based on Type-1 codebook. Hence, the maximum value of pdsch-AggregationFactor is considered with RepNum16 values included if provided.
Proposal 7		To determine a set of  occasions for candidate PDSCH receptions for Type-1 HARQ-ACK ccodebook, the maximum value of pdsch-AggregationFactor is established by considering values in SPS-Config or PDSCH-Config and RepNum16 velues if provided.
Conclusion
Based on the discussion in the previous sections, we have the following observation.
Observation 1	In case of mis-detection of SPS release PDCCH where the PDCCH and the SPS PDSCH reception are within the slot for the same SPS configuration and map to the same PUCCH, the UE can end up responding for HARQ-ACK for PDSCH reception, and as a result, the codebook size remains same or incremented by one.

Furthermore, we propose the following:

Proposal 1		A SPS PDSCH release can be indicated with any DCI format, and therefore adopt the following text proposal to TS 38.213 Section 9.1.2.
Proposal 2	Multiple SPS release PDCCH and SPS PDSCH reception should be allowed within the same slot.
Proposal 3	Support the HARQ-ACK for the SPS release and the SPS reception mapping to different PUCCHs.
Proposal 4	1-bit HARQ-ACK is generated for SPS release and a UE does not expect to receive the SPS PDSCH if HARQ-ACKs for the SPS release and the SPS reception would map to the different PUCCHs.
Proposal 5		Do not allow SPS release PDCCH to be received after the end of the SPS PDSCH for the same SPS configuration within the same slot.
Proposal 6		To determine HARQ-ACK information for the PDSCH reception in the PUCCH in slot , the PDSCH reception should be considered from slot   or .

Proposal 7		To determine a set of  occasions for candidate PDSCH receptions for Type-1 HARQ-ACK ccodebook, the maximum value of pdsch-AggregationFactor is established by considering values in SPS-Config or PDSCH-Config and RepNum16 velues if provided.
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Appendix. Proposals from 3GPPRAN1#101-e meeting
[101-e-NR-L1enh-URLLC-IIoTenh-01] – Duckhyun (LGE)
Email discussion on the following issues by 5/29
· 3.1. Spec text in case of UE supporting 1 unicast PDSCH per slot
· 3.2. Text proposal for collision between dynamic PDSCH and multiple SPS PDSCHs
· 3.5. HARQ-ACK for SPS PDSCH cancelled by dynamic SFI/DCI     
· 4.3. PUCCH resource selection for SPS HARQ-ACK and SR 
R1-2004803	Summary of [101-e-NR-L1enh-URLLC-IIoTenh-01]	Moderator (LG Electronics)
R1-2004973	Summary#2 of [101-e-NR-L1enh-URLLC-IIoTenh-01]	Moderator (LG Electronics)
Agreement
The text proposals in Section 4 of R1-2004973 are endorsed for the editors’ CRs on TS38.213 and TS38.214. 
[101-e-NR-L1enh-URLLC-IIoTenh-02] – Duckhyun (LGE)
Email discussion on the following issues by 5/29 and corresponding TP (if any) by 6/5
· 3.4. SPS PDSCH release and SPS PDSCH receptions
R1-2004804	Summary of [101-e-NR-L1enh-URLLC-IIoTenh-02]	Moderator (LG Electronics)
Agreement
· At least, support the case that in a slot SPS release PDCCH is received before the end of the SPS PDSCH reception for the same SPS configuration corresponding to the SPS release PDCCH
· 1 bit HARQ-ACK is generated for SPS release and a UE does not expect to receive the SPS PDSCH if HARQ-ACKs for the SPS release and the SPS reception would map to the same PUCCH.
· FFS whether and how to support the HARQ-ACK for the SPS release and the SPS reception mapping to different PUCCHs
·  FFS whether and how to support the case that SPS release PDCCH is received after the end of the SPS PDSCH for the same SPS configuration
Agreement 
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
R1-2004974	Summary#2 of [101-e-NR-L1enh-URLLC-IIoTenh-02]	Moderator (LG Electronics)
Agreement
The text proposal in Section 4 of R1-2004974 is endorsed for the editor’s CR on TS38.213. 
[101-e-NR-L1enh-URLLC-IIoTenh-03] – Duckhyun (LGE)
Email discussion on the following issues by 5/29 and corresponding TP (if any) by 6/5
· 3.3. Unnecessary restriction of at most 1 bit of HARQ-ACK feedback on a PUCCH for single SPS PDSCH configuration for type-2 codebook
· 3.6. HARQ-ACK codebook for SPS PDSCH with PDSCH aggregation
R1-2004805	Summary of [101-e-NR-L1enh-URLLC-IIoTenh-03]	Moderator (LG Electronics)
Agreement
For Type-1 HARQ-ACK codebook, the set of MA,c occasions for candidate PDSCH receptions should be determined based on the maximum of the values of pdsch-AggregationFactor values, if provided in SPS-Config and/or PDSCH-Config, if provided.
· FFS: if RepNumR16 is provided
· For SPS PDSCH(s) with aggregation factor, UE generates A/N bits in the same way as in Rel-15 with pdsch- aggregation factor in Rel-15 with given set of MA,c occasions
R1-2004975	Summary#2 of [101-e-NR-L1enh-URLLC-IIoTenh-03]	Moderator (LG Electronics)
Agreement
The two text proposals in Section 4 of R1-2004975 are endorsed for the editor’s CR on TS38.213. 
[101-e-NR-L1enh-URLLC-IIoTenh-04] – Duckhyun (LGE)
Discussion on CG-CG/DG with same priorities and drafting reply LS for R1-2003259 by 5/29 and corresponding TP (if any) by 6/5
R1-2004806	Summary of [101-e-NR-L1enh-URLLC-IIoTenh-04]	Moderator (LG Electronics)
R1-2004976	Summary#2 of [101-e-NR-L1enh-URLLC-IIoTenh-04]	Moderator (LG Electronics)
Conclusion 
For the collision between DG PUSCH and CG PUSCH with same PHY priority, the DG PUSCH can be scheduled overlapping in time with CG PUSCH occasion if Rel-15 timeline satisfies. 
Note: it is related to other discussion how UE prioritized and transmit one of grants.
Agreement
RAN2 changes MAC specification to accommodate current PHY behaviour. With this option, MAC will avoid providing second MAC PDU with the same L1 priority to PHY, meaning that PHY would transmit the packet with lower LCH priority data. 
· Send an LS to RAN2 to inform them of this agreement 

R1-2004807	[Draft] Reply LS on Intra-UE prioritization	LG Electronics
Decision: As per email decision posted on May 30th, the draft LS is endorsed. Final LS is approved in R1-2004899.
Conclusion
Resources of multiple CG configurations having same PHY priority on a BWP of a serving cell can be configured to overlap in time with each other.
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