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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
In this contribution, we share our views on remaining issues mainly focus on SPS for URLLC.
2. [bookmark: OLE_LINK6]Remaining issues for DL SPS
2.1. Counting HARQ-ACKs for SPS PDSCH cancelled by dynamic SFI/DCI
Based on the moderator’s summary in the last meeting [1], there was one remaining issue on how to count SPS PDSCH for PUCCH power control. The issue comes from the following agreements achieved in RAN1 #100bis e-meeting [2].
	Agreements:
· HARQ-ACK feedback for a SPS PDSCH is included in the HARQ-ACK codebook when the SPS PDSCH is cancelled by DCI/dynamic SFI in which case NACK is generated for the SPS PDSCH. 

Agreements: (updated)
HARQ-ACK feedback for a SPS PDSCH is included in the HARQ-ACK codebook when the SPS PDSCH is cancelled by DCI/dynamic SFI in which case NACK is generated for the SPS PDSCH.
· For type-1 codebook, the main bullet is not applied if only a single HARQ-ACK bit, for an SPS PDSCH, is mapped on a PUCCH; otherwise, the main bullet is applied.
· For type-2 codebook, the main bullet is applied.



Based on the above agreements, a UE will feedback NACK if a SPS PDSCH is cancelled by DCI/dynamic SFI. In an extreme case, if the number of HARQ-ACK bits all for the cancelled SPS PDSCHs is between 3 and 11, then the UE will transmit (3~11) -bit NACKs on PUCCH format 2/3/4. Currently, the power control offset for a PUCCH is a function of , i.e., , where  is determined based on the number of PDSCH receptions specified in TS 38.213 section 9.1.2.1 and 9.1.3.1 respectively for Type 1 and Type 2 codebook. However, based on current description for Type 1 and Type 2 codebook, it seems not clear how to understand the PDSCH receptions for determining for above case, where the SPS PDSCH receptions are cancelled due to other collisions. 
· Understanding 1: (from Type 1 CB), the SPS PDSCHs that the UE detects and receives
· Understanding 2: (from Type 2 CB), the activated SPS PDSCH candidates 
If it is understanding 1, since all SPS PDSCHs associated with the PUCCH are cancelled,   is zero. Then the power control offset will become minus infinity. 
If it is understanding 2, there is no power control issue even when all of the SPS PDSCHs are cancelled.
However, even if it is understanding 1, on the one hand, the issue only occurs in a very corner case. On the other hand, the issue can be avoided or handled by gNB. For example, gNB will not cancel all SPS PDSCHs in this case, or gNB can schedule one dynamic PDSCH to be feedback together with these SPS PDSCHs, or gNB can schedule one PUSCH that overlaps with the PUCCH for HARQ-ACK or gNB can release some SPS configurations beforehand. 
In addition, from our understanding, a UE will not transmit the PUCCH if its power is minus infinity. Therefore, we don’t think the issue need to be handled specifically.
[bookmark: _Ref46940373]Proposal 1: The power issue of counting HARQ-ACKs for SPS PDSCH cancelled by dynamic SFI/DCI does not need to be handled.
2.2. Potential ambiguity between SPS PDSCH release and codebook for SPS PDSCH receptions
When a UE is configured with multiple SPS PDSCH configurations, only one of the SPS PDSCHs with lowest configuration index needs to be received if they overlap in time domain is one slot and UE will feedback HARQ-ACK for the SPS PDSCH with lowest configuration index among the overlapping group. If a SPS PDSCH is released, the SPS PDSCH overlapping group will be changed. Thus, some company raised concern on SPS PDSCH release timeline and determination codebook for SPS PDSCH receptions based on the summary in the last meeting [3]. However, based on the email discussions on issue of SPS PDSCH release and SPS PDSCH reception within one slot in the previous meeting, it seems to be a common understanding that the time for PDCCH decoding is quite short. That means, UE and gNB can have the same understanding on the overlapping SPS PDSCHs group and the HARQ-ACK codebook. 
[bookmark: _Ref46940388]Proposal 2: There is no potential ambiguity between SPS PDSCH release and codebook for SPS PDSCH receptions.
2.3. HARQ-ACK codebook construction only for SPS PDSCH reception when the last SPS PDSCH occasion is omitted 
Based on the summary in the last meeting [4], there is one remaining issue on whether the current specification fully cover the case PUCCH only for SPS PDSCH occasion with pdsch-aggregation factor, especially when the last SPS PDSCH occasion is omitted. 
It should be a common understanding that the HARQ-ACK feedback position of SPS PDSCH with pdsch-AggregationFactor >1 is determined according to the slot in which UE is configured to receive the last SPS PDSCH regardless whether the last SPS PDSCH reception is cancelled or not, e.g., cancelled by semi-static uplink symbol(s) or by other SPS PDSCH(s) with lower configuration index or dynamically scheduled PDSCH. In addition, if at least one SPS PDSCH for the SPS PDSCH configuration is required to be received among overlapping SPS PDSCHs from the first to the last slot.That is, for a PDSCH reception from slot  to slot , if  is provided by pdsch-AggregationFactor, in the SPS PDSCH configuration if configured or in pdsch-config, a UE will feedback HARQ-ACK for the SPS PDSCH in slot .
However, the current specification only captures that, if a UE is configured to receive a SPS PDSCH in slot  for a SPS PDSCH configuration, the UE will feedback HARQ-ACK for the SPS PDSCH, otherwise, if the SPS PDSCH in slot  is not required to be received among overlapping SPS PDSCHs, the UE will not feedback HARQ-ACK for the SPS PDSCH.
Therefore, the following proposal is made.
[bookmark: _Ref46940394]Proposal 3: It is suggested to adopt the following text proposal to capture UE behavior for HARQ-ACK for SPS PDSCH correctly. 
----------------------------------------------------- Start of text proposal -----------------------------------------------------
9.1.2         Type-1 HARQ-ACK codebook determination
<unchanged text omitted>
Set  to the number of serving cells configured to the UE
Set  to the number of SPS PDSCH configuration configured to the UE for serving cell 
Set  to the number of DL slots for SPS PDSCH reception on serving cell  with HARQ-ACK information multiplexed on the PUCCH
Set  – HARQ-ACK information bit index
Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while  
Set  – SPS PDSCH configuration index: lower indexes correspond to lower RRC indexes of corresponding SPS configurations 
while 
Set  – slot index 
while 
if {
[bookmark: _Hlk46935988][bookmark: _Hlk46936022][bookmark: _Hlk46936037]a UE is configured to receive a SPS PDSCH fromin slot  to slot for SPS PDSCH configuration  on serving cell , excluding SPS PDSCH that is not required to be received among overlapping SPS PDSCHs in any slots, if any according to [6, TS 38.214], or based on a UE capability for a number of PDSCH receptions in a slot according to [6, TS 38.214], or due to overlapping with a set of symbols indicated as uplink by tdd-UL-DL-ConfigurationCommon or by tdd-UL-DL-ConfigurationDedicated, and
HARQ-ACK information for the SPS PDSCH is associated with the PUCCH
}
----------------------------------------------------- End of text proposal -----------------------------------------------------

3. [bookmark: OLE_LINK16]Conclusion
In this contribution, we provide our views on other issues for URLLC. The proposals are summarized below.
Proposal 1: The power issue of counting HARQ-ACKs for SPS PDSCH cancelled by dynamic SFI/DCI does not need to be handled.
Proposal 2: There is no potential ambiguity between SPS PDSCH release and codebook for SPS PDSCH receptions.
Proposal 3: It is suggested to adopt the following text proposal to capture UE behavior for HARQ-ACK for SPS PDSCH correctly.
----------------------------------------------------- Start of text proposal -----------------------------------------------------
9.1.2         Type-1 HARQ-ACK codebook determination
<unchanged text omitted>
Set  to the number of serving cells configured to the UE
Set  to the number of SPS PDSCH configuration configured to the UE for serving cell 
Set  to the number of DL slots for SPS PDSCH reception on serving cell  with HARQ-ACK information multiplexed on the PUCCH
Set  – HARQ-ACK information bit index
Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while  
Set  – SPS PDSCH configuration index: lower indexes correspond to lower RRC indexes of corresponding SPS configurations 
while 
Set  – slot index 
while 
if {
a UE is configured to receive a SPS PDSCH from in slot  to slot for SPS PDSCH configuration  on serving cell , excluding SPS PDSCH that is not required to be received among overlapping SPS PDSCHs in any slots, if any according to [6, TS 38.214], or based on a UE capability for a number of PDSCH receptions in a slot according to [6, TS 38.214], or due to overlapping with a set of symbols indicated as uplink by tdd-UL-DL-ConfigurationCommon or by tdd-UL-DL-ConfigurationDedicated, and
HARQ-ACK information for the SPS PDSCH is associated with the PUCCH
}
----------------------------------------------------- End of text proposal -----------------------------------------------------
[bookmark: _GoBack]References
[1] [bookmark: _Ref46854915]R1-2004973, ‘Summary of [101-e-NR-L1enh-URLLC-IIoTenh-01],’ Moderator (LG Electronics)
[2] [bookmark: _Ref46927440][bookmark: _Ref40116158][bookmark: _Ref24126941][bookmark: OLE_LINK28]RAN WG1 #100bis e-meeting Chairman’s Notes
[3] [bookmark: _Ref46937756][bookmark: _Ref46931984]R1-2004974, ‘Summary of [101-e-NR-L1enh-URLLC-IIoTenh-02],’ Moderator (LG Electronics)
[4] [bookmark: _Ref47543957]R1-2004975, ‘Summary of [101-e-NR-L1enh-URLLC-IIoTenh-03],’ Moderator (LG Electronics)


