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Introduction
This document summarizes the topics under AI 7.2.5.7 others based on the contributions submitted to this AI, and provides FL recommendation to organize the subsequent email discussions. The relevant agreements can be found in Appendix. 

Issues/Proposals with high priority

SPS PDSCH collision

[R1-2000236, Ericsson]
Proposal: Confirm the following working assumption
	Working assumption:
In case of collision only between more than one SPS PDSCHs each without a corresponding PDCCH, a UE is not required to decode SPS PDSCHs other than the SPS PDSCH with the lowest SPS configuration index among collided SPS PDSCHs.
· The UE shall report HARQ-ACK feedback only for the SPS PDSCH with the lowest SPS configuration index among collided SPS PDSCHs



[R1-2000533, CATT]
Proposal 2: It should be clarified how to determine the overlapping SPS PDSCHs among a group of SPS PDSCHs.



[R1-2000631, Samsung]
Proposal 1: Endorse the following text proposal for 38.214 to solve the problem of unnecessary SPS PDSCH(s) dropping 
	TS 38.214 v16.0.0
5.1 UE procedure for receiving the physical downlink shared channel
------------------------------------------------------- Unchanged Texts Omitted----------------------------------------------------
If more than one decodable PDSCH on a serving cell each without a corresponding PDCCH transmission are partially or fully overlapping in time, a UE is not required to decode a PDSCH among these PDSCHs other than one with the lowest configured sps-ConfigIndex. 



Proposal 2: Endorse the following text proposal for 38.214 to resolve overlapping between dynamic scheduled PDSCH and multiple SPS PDSCHs. 
	TS 38.214 v16.0.0
5.1 UE procedure for receiving the physical downlink shared channel
------------------------------------------------------- Unchanged Texts Omitted----------------------------------------------------
The UE is not expected to decode a PDSCH scheduled in a serving cell with C-RNTI or MCS-C-RNTI and another PDSCH scheduled in the same serving cell with CS-RNTI if the PDSCHs partially or fully overlap in time except if the PDCCH scheduling the PDSCH with C-RNTI or MCS-C-RNTI ends at least 14 symbols before the start of the PDSCH with CS-RNTI without the corresponding DCI where the PDSCH is with lowest configured sps-Configindex if more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are partially or fully overlapping in time, in which case the UE shall decode the PDSCH scheduled with C-RNTI or MCS-C-RNTI.



[R1-2000331, vivo]
Proposal 2: Confirm the working assumption with modification
· In case of collision only between more than one SPS PDSCHs each without a corresponding PDCCH, or in case of more than one SPS PDSCHs each without a corresponding PDCCH for a UE with no capability to receive more than 1 PDSCH in a slot, a UE is not required to decode SPS PDSCHs other than the SPS PDSCH with the lowest SPS configuration index among collided SPS PDSCHs.
· The UE shall report HARQ-ACK feedback only for the SPS PDSCH with the lowest SPS configuration index among collided SPS PDSCHs

Comment:
	Company
	Priority
(High/Low)
	Comment

	LGE
	High
	It is unclear how exactly to determine the overlapping SPS PDSCHs among a group of SPS PDSCHs, which needs to be further discussed. 

	
	
	

	
	
	



HARQ-ACK feedback for SPS PDSCH collision

[R1-2000533, CATT]
Proposal 1: HARQ-ACK codebook for SPS PDSCH should be generated based on SPS PDSCH with HARQ-ACK feedback in the same PUCCH.
Proposal 3: There should be HARQ-ACK feedback for a SPS PDSCH within the HARQ-ACK codebook even when such SPS PDSCH is cancelled by DCI/SFI or when a PDSCH scheduled by a DCI overlaps in time domain with the SPS PDSCH, and NACK should be generated if the SPS PDSCH is not received.
Proposal 4: HARQ-ACK feedback for a SPS PDSCH should not be included in the HARQ-ACK codebook when the SPS PDSCH is not decoded among overlapping SPS PDSCHs
	-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.1.2	Type-1 HARQ-ACK codebook determination
< ---unchanged part is 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 UE is configured to receives SPS PDSCH in slot  for SPS PDSCH configuration  on serving cell , and the HARQ-ACK for the SPS PDSCH would be transmitted on the PUCCH
 = HARQ-ACK information bit for this SPS PDSCH reception 
;
end if
;
end while
;
end while
;
end while
----------------------------------------------------- End of text proposal ------------------------------------------------------



[R1-2000943, ZTE]
Proposal 3: Clarify the HARQ-ACK feedback behavior in case of collision only between more than one SPS PDSCHs each without a corresponding PDCCH. 
	[bookmark: _Toc12021469][bookmark: _Ref497329097][bookmark: _Toc26719406][bookmark: _Toc20311581][bookmark: _Toc29899556][bookmark: _Toc29917293][bookmark: _Toc29899138][bookmark: _Toc29894839]9.1.2	Type-1 HARQ-ACK codebook determination
<---------------------------Other parts are omitted ------------------------------->
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.
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 UE decodes receives SPS PDSCH in slot  for SPS PDSCH configuration  on serving cell 
 = HARQ-ACK information bit for this SPS PDSCH reception 
;
end if
;
end while
;
end while
;
end while



Comment:
	Company
	Priority
(High/Low)
	Comment

	LGE
	High
	HARQ-ACK feedback for a SPS PDSCH should be precluded in the HARQ-ACK codebook when the SPS PDSCH is not decoded among overlapping SPS PDSCHs. The proposal 4 from CATT and the proposal 3 from ZTE point out the issue which is not correctly captured in the specification. Thus, this should be addressed. 
For other proposals, they can be further discussed later. 

	
	
	

	
	
	



HARQ-ACK for SPS release by non-fallback DCI with CBG configuration

[R1-2000331, vivo]

Proposal: If the SPS PDSCH release is indicated by non-fallback DCI, then the UE still generates HARQ-ACK information only for the SPS PDSCH release(TB-level) or the UE should repeats  times the HARQ-ACK information for the SPS PDSCH release(CBG-level).

Comment:
	Company
	Priority
(High/Low)
	Comment

	LGE
	High
	There was no discussion on this issue so far. This can affect HARQ-ACK codebook construction, and thus should be addressed. 

	
	
	

	
	
	



PUCCH resource determination for one or multiple active SPS configurations
[R1-2000407, Nokia]
Proposal 1: The PUCCH resource for SPS is determined based on SPS-PUCCH-AN-List once it is configured, regardless of the number of active SPS configurations.
	TP to TS 38.213, Sec. 9.2.1 PUCCH Resource Sets:
[bookmark: _Ref498101660][bookmark: _Toc12021476][bookmark: _Toc20311588][bookmark: _Toc26719413][bookmark: _Toc29894848][bookmark: _Toc29899147][bookmark: _Toc29899565][bookmark: _Toc29917302]9.2.1	PUCCH Resource Sets
[bookmark: _Hlk30423051]<Unchanged text is omitted>
[bookmark: _Hlk30423142]If the UE is provided with higher-layer parameter SPS-PUCCH-AN-List more than one active SPS PDSCH configurations and transmits  UCI information bits that include only HARQ-ACK information bits in response to one or more SPS PDSCH receptions, the UE is provided by SPS-PUCCH-AN-List a set of PUCCH resources and determines a PUCCH resource to be 
-	a PUCCH resource with SPS-PUCCH-AN-ResourceID = 0 if , or
-	a PUCCH resource with SPS-PUCCH-AN-ResourceID = 1, if provided, if  where  is either provided by maxPayloadSize in SPS-PUCCH-AN-List for SPS-PUCCH-AN-ResourceID = 1 or is otherwise equal to 1706, or
-	a PUCCH resource with SPS-PUCCH-AN-ResourceID = 2, if provided, if  where  is either provided by maxPayloadSize in SPS-PUCCH-AN-List for SPS-PUCCH-AN-ResourceID = 2 or is otherwise equal to 1706, or
-	a PUCCH resource with SPS-PUCCH-AN-ResourceID = 3, if provided, if  where  is equal to 1706.



	TP to TS 38.213, Sec. 9.2.3 UE procedure for reporting HARQ-ACK:
[bookmark: _Ref500241945][bookmark: _Toc12021478][bookmark: _Toc20311590][bookmark: _Toc26719415][bookmark: _Toc29894850][bookmark: _Toc29899149][bookmark: _Toc29899567][bookmark: _Toc29917304]9.2.3	UE procedure for reporting HARQ-ACK
<Unchanged text is omitted>
[bookmark: _Hlk30423104]If a UE is not provided with higher-layer parameter SPS-PUCCH-AN-List provided a single active SPS PDSCH configuration and transmits HARQ-ACK information corresponding only to a PDSCH reception without a corresponding PDCCH, a PUCCH resource for corresponding PUCCH transmission with HARQ-ACK information is provided by n1PUCCH-AN.
<Unchanged text is omitted>



[R1-2000924, DCM]
Proposal: Adopt following TP in TS 38.213 section 9.2.1 and 9.2.3
	9.2.1	PUCCH Resource Sets 
If the UE is provided more than one configured active SPS PDSCH configurations and transmits  UCI information bits that include only HARQ-ACK information bits in response to one or more SPS PDSCH receptions, the UE is provided by SPS-PUCCH-AN-List a set of PUCCH resources and determines a PUCCH resource to be 
-	a PUCCH resource with SPS-PUCCH-AN-ResourceID = 0 if , or
-	a PUCCH resource with SPS-PUCCH-AN-ResourceID = 1, if provided, if  where  is either provided by maxPayloadSize in SPS-PUCCH-AN-List for SPS-PUCCH-AN-ResourceID = 1 or is otherwise equal to 1706, or
-	a PUCCH resource with SPS-PUCCH-AN-ResourceID = 2, if provided, if  where  is either provided by maxPayloadSize in SPS-PUCCH-AN-List for SPS-PUCCH-AN-ResourceID = 2 or is otherwise equal to 1706, or
-	a PUCCH resource with SPS-PUCCH-AN-ResourceID = 3, if provided, if  where  is equal to 1706



	9.2.3	UE procedure for reporting HARQ-ACK
If a UE is provided a single configured active SPS PDSCH configuration and transmits HARQ-ACK information corresponding only to a PDSCH reception without a corresponding PDCCH, a PUCCH resource for corresponding PUCCH transmission with HARQ-ACK information is provided by n1PUCCH-AN.



[R1-2000943, ZTE]
Proposal 1: For HARQ-ACK feedback for SPS PDSCHs without associated DL assignment, a UE generates HARQ-ACK only for the active SPS configuration(s). No need to update the current specification.

Comment:
	Company
	Priority
(High/Low)
	Comment

	LGE
	High
	Currently, PUCCH resource for SPS is determined depending on the number of active SPS configurations, which can induce ambiguity as pointed out by Nokia and DCM. To avoid such ambiguity, this issue needs to be discussed and concluded.
Both TPs from Nokia and DCM seem reasonable but the exact TP to be implemented needs to be further discussed. 

	
	
	

	
	
	




Aggregation factor for DL SPS with multiple SPS configurations
[R1-2001078, Intel]
Proposal:
· Introduce configuration of PDSCH aggregation factor (pdsch-AggregationFactor) per DL SPS configuration
· PDSCH aggregation factor signaled in PDSCH-Config is applied to dynamic scheduling and dynamic retransmissions of DL SPS scheduling

Comment:
	Company
	Priority
(High/Low)
	Comment

	LGE
	High
	Considering multiple SPS configurations can be used for supporting multiple service types, it would be beneficial to enable configuration of PDSCH aggregation factor per DL SPS configuration. However, currently the configuration of PDSCH aggregation factor can be configured per BWP, which means that all SPS configurations for a BWP will have the same aggregation factor. As this issue has an RRC impact, it would be good to decide whether or not to rectify this configuration in this meeting.

	
	
	

	
	
	



SPS PDSCH aggregation crossing the periodicity boundary
[R1-2000236, Ericsson]
[bookmark: _Toc32591988]Proposal: PDSCH repetitions for DL-SPS should not pass periodicity boundary.
	---------------------------------- Text Proposal to TS 38.214 V16.0.0 ----------------------------------
[bookmark: _Toc29674271][bookmark: _Toc29673278][bookmark: _Toc29673137][bookmark: _Toc27299872][bookmark: _Toc20317974][bookmark: _Toc11352084]5.1.2.1	Resource allocation in time domain
…
When receiving PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, if the UE is configured with pdsch-AggregationFactor, the same symbol allocation is applied across the pdsch-AggregationFactor consecutive slots. The UE may expect that the TB is repeated within each symbol allocation among each of the pdsch-AggregationFactor consecutive slots and the PDSCH is limited to a single transmission layer. For PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by CS-RNTI, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, the UE expects the repetitions to be terminated after receiving pdsch-AggregationFactor repetitions, or at the last transmission occasion among the pdsch-AggregationFactor repetitions within the period P, or from the starting symbol of the repetition that overlaps with a PDSCH with the same HARQ process scheduled by DCI format 1_0, 1_1 or 1_2, whichever is reached first. The UE is not expected to be configured with the time duration for the reception of pdsch-AggregationFactor repetitions larger than the time duration derived by the periodicity P. For a given SPS configuration of sps-ConfigIndex, the periodicity P is obtained from the corresponding sps-Config.
The redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …pdsch-AggregationFactor -1, is determined according to table 5.1.2.1-2 and "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 is assumed to be 0 for PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2. 



Comment:
	Company
	Priority
(High/Low)
	Comment

	LGE
	High
	Due to introduction of SPS periodicity down to 1 slot, for a UE configured with PDSCH aggregation, the SPS PDSCH repetitions may be able to cross the SPS periodicity boundary, which was also discussed for CG. There was no relevant discussion for SPS so UE behavior is unclear, and thus it should be further discussed.

	
	
	

	
	
	



Issues/Proposals with low priority

Priority Indication by DCI
[R1-2000236, Ericsson]
Proposal: For DL SPS and UL CG, the priority indication in DCI is not used to indicate priority for HARQ-ACK or PUSCH.
	--------------------------------- Text Proposal to TS 38.213 V16.0.0 ---------------------------------

9	UE procedure for reporting control information

A PUSCH or a PUCCH, including repetitions if any, can be of priority index 0 or of priority index 1. If a priority index is not provided for a PUSCH or a PUCCH, the priority index is 0. If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field, except for the PUSCH associated with CS-RNTI, or a HARQ-ACK in response to a PDSCH associated with CS-RNTI.



Comment:
	Company
	Priority
(High/Low)
	Comment

	LGE
	Low
	Straightforward clarification but it would be good to discuss whether or not the suggested TP is appropriate. (Some wording improvement may be needed) This can be discussed later.

	
	
	

	
	
	



DL SPS skipping
[R1-2000331, vivo]
Proposal 1: gNB may skip the DL SPS PDSCH transmission and UE can perform DMRS detection in a PDSCH occasion and decode the PDSCH only when the corresponding DMRS is detected.

Comment:
	Company
	Priority
(High/Low)
	Comment

	LGE
	Low
	It seems optimization and can be discussed with low priority. 

	
	
	

	
	
	




SPS PDSCH release for UEs with single PDSCH decoding per slot capability
[R1-2000407, Nokia]
Proposal 2: Adopt the following text proposal/correction to Section 9.1.2 of TS 38.213 in order to allow SPS PDSCH and SPS release on same slot for Rel-16 UEs with single PDSCH decoding capability per slot. Changes are marked in red:
	TP to TS 38.213, Sec. 9.1.2.1 Type-1 HARQ-ACK codebook in physical uplink control channel
[bookmark: _Ref505248562][bookmark: _Toc12021470][bookmark: _Toc20311582][bookmark: _Toc26719407][bookmark: _Toc29894840][bookmark: _Toc29899139][bookmark: _Toc29899557][bookmark: _Toc29917294]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<Unchanged text is omitted>
if the UE does not indicate a capability to receive more than one unicast PDSCH per slot and [image: ], 
[image: ]; 
[image: ];
If the UE indicates the capability of [extendedSPS-Periodicities or multipleSPSconfig], the UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot associated with the same slot timing value k1; otherwise tThe UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot;
<Unchanged text is omitted>



[Offline comment, Samsung]
Proposal: For a UE not indicating a capability to receive more than one unicast PDSCH per slot, the UE does not expect to be configured with 1 slot SPS periodicity and type-1 HARQ-ACK codebook simultaneously.  

Comment:
	Company
	Priority
(High/Low)
	Comment

	LGE
	Low
	It seems this issue may result in impact on UE implementation. Accordingly, it would be better to treat the issue in F2F meeting.  

	
	
	

	
	
	



Overwriting of SPS PDSCH with dynamic grant
[R1-2000407, Nokia]
Proposal: For Rel-16, reduce the time between the end of a PDCCH scheduling a dynamic grant and an overlapping SPS PDSCH to Tproc,1/2, where Tproc,1 is the PDSCH processing time of the corresponding capability (38.214, Sec. 5.3) assuming d1,1=0. Adopt the following text proposal/correction to Section 5.1 of TS 38.214 with changes marked in red:
	[bookmark: _Hlk32344565]TP to TS 38.214, Sec. 5.1 UE procedure for receiving the physical downlink shared channel
[bookmark: _Toc11352080][bookmark: _Toc20317970][bookmark: _Toc27299868][bookmark: _Toc29673133][bookmark: _Toc29673274][bookmark: _Toc29674267]5.1	UE procedure for receiving the physical downlink shared channel
<Unchanged text is omitted>
The UE is not expected to decode a PDSCH scheduled in a serving cell with C-RNTI or MCS-C-RNTI and another PDSCH scheduled in the same serving cell with CS-RNTI if the PDSCHs partially or fully overlap in time except if the PDCCH scheduling the PDSCH with C-RNTI or MCS-C-RNTI ends at least T14 symbols before the start of the PDSCH with CS-RNTI without the corresponding DCI, in which case the UE shall decode the PDSCH scheduled with C-RNTI or MCS-C-RNTI. The value of T equals Tproc,1/2, where Tproc,1 is the PDSCH processing time of the corresponding capability according to Subclause 5.3 assuming d1,1=0 if the UE indicates [fast_SPS_PDSCH_overwriting] capability, otherwise T=14 symbols.
<Unchanged text is omitted>



Comment:
	Company
	Priority
(High/Low)
	Comment

	LGE
	Low
	Further discussion is needed on whether or not this relaxation/enhancement is essential.

	
	
	

	
	
	



[R1-2000631, Samsung]
Proposal: Endorse the following text proposal for 38.214 to resolve overlapping between dynamic scheduled PDSCH and multiple SPS PDSCHs. 
	TS 38.214 v16.0.0
5.1 UE procedure for receiving the physical downlink shared channel
------------------------------------------------------- Unchanged Texts Omitted----------------------------------------------------
The UE is not expected to decode a PDSCH scheduled in a serving cell with C-RNTI or MCS-C-RNTI and another PDSCH scheduled in the same serving cell with CS-RNTI if the PDSCHs partially or fully overlap in time except if the PDCCH scheduling the PDSCH with C-RNTI or MCS-C-RNTI ends at least 14 symbols before the start of the PDSCH with CS-RNTI without the corresponding DCI where the PDSCH is with lowest configured sps-Configindex if more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are partially or fully overlapping in time, in which case the UE shall decode the PDSCH scheduled with C-RNTI or MCS-C-RNTI.



Comment:
	Company
	Priority
(High/Low)
	Comment

	LGE
	Low
	The intention is clear but further discussion is needed on the necessity of this clarification.

	
	
	

	
	
	



HARQ-ACK enhancement for TDD
[R1-2000485, OPPO]
Proposal: Deferring HARQ-ACK until the first available valid PUCCH resource

Comment:
	Company
	Priority
(High/Low)
	Comment

	LGE
	Low
	This issue had been discussed several times and a few companies think such enhancement is not needed (or can be considered in later release). In this sense, I would like to suggest not to reopen the discussion. 

	
	
	

	
	
	



MCS table selection for DL SPS 
[R1-2000676, LGE]
Proposal 1: If mcs-Table is not configured in SPS-Config, and if mcs-Table-ForDCIFormat1_2 given by PDSCH-Config is set to 'qam256', then for the PDSCH with SPS activated by DCI format 1_2 scheduled without corresponding PDCCH, the UE uses 256QAM table.
Proposal 2: Further discuss on the case where either mcs-Table-ForDCIFormat1_2 or mcs-Table given by PDSCH-Config is set to 'qam64LowSE'.
		Modified subclause (5.1.3.1 of TS38.214 v16.0.0)


[bookmark: _Toc11352091][bookmark: _Toc20317981][bookmark: _Toc27299879][bookmark: _Toc29673144][bookmark: _Toc29673285][bookmark: _Toc29674278]5.1.3.1	Modulation order and target code rate determination
For the PDSCH scheduled by a PDCCH with DCI format 1_0, format 1_1 or format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, SI-RNTI, RA-RNTI, MsgB-RNTI, or P-RNTI, or for the PDSCH scheduled without corresponding PDCCH transmissions using the higher-layer-provided PDSCH configuration SPS-Config, 
if the higher layer parameter mcs-Table-ForDCIFormat1_2 given by PDSCH-Config is set to 'qam256', and the PDSCH is scheduled by a PDCCH with DCI format 1_2 with CRC scrambled by C-RNTI
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel. 
elseif the UE is not configured with MCS-C-RNTI, the higher layer parameter mcs-Table-ForDCIFormat1_2 given by PDSCH-Config is set to 'qam64LowSE', and the PDSCH is scheduled by a PDCCH with DCI format 1_2 scrambled by C-RNTI
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel. 
[bookmark: _Hlk497815485]elseif the higher layer parameter mcs-Table given by PDSCH-Config is set to 'qam256', and the PDSCH is scheduled by a PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel. 
[bookmark: _Hlk515440637][bookmark: _Hlk515440310]elseif the UE is not configured with MCS-C-RNTI, the higher layer parameter mcs-Table given by PDSCH-Config is set to 'qam64LowSE', and the PDSCH is scheduled by a PDCCH with a DCI format other than DCI format 1_2 in a UE-specific search space with CRC scrambled by C-RNTI
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
elseif the UE is configured with MCS-C-RNTI, and the PDSCH is scheduled by a PDCCH with CRC scrambled by MCS-C-RNTI
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel. 
elseif the UE is not configured with the higher layer parameter mcs-Table given by SPS-config, the higher layer parameter mcs-Table-ForDCIFormat1_2 given by PDSCH-Config is set to 'qam256', and the PDSCH is scheduled by a PDCCH with DCI format 1_2 with CRC scrambled by CS-RNTI
-	if the PDSCH is scheduled by a PDCCH with DCI format 1_2 with CRC scrambled by CS-RNTI or
-	if the PDSCH with SPS activated by DCI format 1_2 is scheduled without corresponding PDCCH transmission using SPS-Config, 
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel. 
elseif the UE is not configured with the higher layer parameter mcs-Table given by SPS-Config, the higher layer parameter mcs-Table given by PDSCH-Config is set to 'qam256', 
-	if the PDSCH is scheduled by a PDCCH with DCI format 1_1 with CRC scrambled by CS-RNTI or
-	if the PDSCH with SPS activated by DCI format 1_1 or 1_0 is scheduled without corresponding PDCCH transmission using SPS-Config, 
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
elseif the UE is configured with the higher layer parameter mcs-Table given by SPS-Config set to 'qam64LowSE'
-	if the PDSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if the PDSCH is scheduled without corresponding PDCCH transmission using SPS-Config, 
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
else
-	the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
end
The UE is not expected to decode a PDSCH scheduled with P-RNTI, RA-RNTI, SI-RNTI and Qm > 2
	End of modifications






Comment:
	Company
	Priority
(High/Low)
	Comment

	LGE
	Low
	To prevent undesirable operation, this issue should be addressed. But considering the limitation of e-meeting, this issue can be discussed later.

	
	
	

	
	
	



HARQ-ACK for SPS release DCI which releases multiple SPS configurations jointly
[R1-2000776, Asia Pacific Telecom]
Proposal: If a SPS PDSCH starts N symbols after the end of a SPS PDSCH release DCI indicating release of the corresponding SPS configuration, then the HARQ-ACK for the SPS PDSCH is not transmitted.

Comment:
	Company
	Priority
(High/Low)
	Comment

	LGE
	Low
	There is no HARQ-ACK codebook size ambiguity according to the following note (which is a part of the agreement). Thus, there is no huge need to further discussion.

Note: There is no change on the number of HARQ-ACK bits for a PUCCH transmission regardless whether a joint release DCI is present or not.

	
	
	

	
	
	



HARQ-ACK bit collision between SPS release and SPS PDSCH
[R1-2000776, Asia Pacific Telecom]
For the case where the HARQ-ACK bit location are the same for a SPS PDSCH of a first SPS PDSCH configuration and for a SPS PDSCH release DCI indicating release of a second SPS PDSCH configuration, the HARQ-ACK bit for the SPS PDSCH release DCI is transmitted.

Comment:
	Company
	Priority
(High/Low)
	Comment

	LGE
	Low
	Considering this case can be mostly avoided by gNB implementation, this issue could be low priority for discussion. 

	
	
	

	
	
	



PDCCH validation for DL SPS and Type 2 configured grant
[R1-2000943, ZTE]
Proposal 2: If both resource allocation type 0 and 1 are configured, FDRA bit field is not used for PDCCH validation for the release of DL SPS or UL grant Type 2.

Comment:
	Company
	Priority
(High/Low)
	Comment

	LGE
	Low
	If we recall the discussion that the number of fields for PDCCH validation for DL SPS & UL CG may be not sufficient in terms of reliability, it would be undesirable not to use FDRA field for PDCCH validation when dynamic RA type switching is configured. Even in case of dynamic switching, whichever RA type is selected, PDCCH validation is possible by setting all 1’s for RA type 1 and all 0’s for RA type 0. Hence, we see no significant need to exclude FDRA field for PDCCH validation for this case.

	
	
	

	
	
	



PUCCH resource determination for multiplexing of SPS HARQ-ACK and CSI
[R1-2001065, CAICT]
Proposal 1: If HARQ-ACK/SR in response to PDSCH reception(s) without corresponding PDCCH(s) is to be transmitted with one or more CSI reports in a PUCCH, and multi-CSI-PUCCH-ResourceList is configured,
· When the bit width of HARQ-ACK/SR is no more than 2bits, one PUCCH configured in multi-CSI-PUCCH-ResourceList is used to transmit the HARQ-ACK/SR and CSI. 
· When the bit width of HARQ-ACK/SR is more than 2bits, one PUCCH configured for the SPS configurations is used to transmit the HARQ-ACK/SR and CSI. 
Proposal 2: Endorse the following text proposal for 9.2.5.2 of 38.213 about to SPS HARQ-ACK/SR multiplexing with CSI in a PUCCH.
	If a UE has one or more CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH where the HARQ-ACK, if any, is in response to a PDSCH reception(s) without a corresponding PDCCH(s),
-  if the bit size of the HARQ-ACK/SR is no more than 2, 
-	if any of the CSI reports are overlapping and the UE is provided by multi-CSI-PUCCH-ResourceList with [image: ] PUCCH resources in a slot, for PUCCH format 2 and/or PUCCH format 3 and/or PUCCH format 4, as described in Clause 9.2.1, where the resources are indexed according to an ascending order for the product of a number of corresponding REs, modulation order [image: ], and configured code rate [image: ];
-	if [image: ], the UE uses PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ]
-	else if [image: ] and [image: ], [image: ], the UE transmits a PUCCH conveying HARQ-ACK information, SR and CSI report(s) in a respective PUCCH where the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] 
-	else the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] and the UE selects [image: ] CSI report(s) for transmission together with HARQ-ACK information and SR, when any, in ascending priority value as described in [6, TS 38.214] 
-	else, the UE transmits the [image: ] bits in a PUCCH resource provided by pucch-CSI-ResourceList and determined as described in Clause 9.2.5.
-  else the UE transmits the [image: ] bits as described in Clause 9.2.5.



Comment:
	Company
	Priority
(High/Low)
	Comment

	LGE
	Low
	This issue was discussed a bit in RAN1#99, and due to lack of time, there was no decision. Further discussion is needed on whether or not such PUCCH resource determination is newly considered, which can be discussed later. 

	
	
	

	
	
	



HARQ-ACK for SPS PDSCH without corresponding PDCCH
[R1-2001106, Huawei]
	--------------------------------------------Start of text proposal--------------------------------------------------------
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 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 1_0 or DCI format 1_1. 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 1_0 or DCI format 1_1. 
If the UE is provided pdsch-AggregationFactor, [image: ] is a value of pdsch-AggregationFactor; otherwise, [image: ]. The UE reports HARQ-ACK information for a PDSCH reception from slot [image: ] to slot [image: ] only in a HARQ-ACK codebook that the UE includes in a PUCCH or PUSCH transmission in slot [image: ], where [image: ] 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 [image: ], the UE sets a value for each corresponding HARQ-ACK information bit to NACK. 
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 without a corresponding PDCCH 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.
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 without a corresponding PDCCH on serving cell  with HARQ-ACK information multiplexed on the PUCCH
*** Unchanged text is omitted ***
[bookmark: _Ref500250940][bookmark: _Toc12021473][bookmark: _Toc20311585]9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
*** Unchanged text is omitted ***
If multiple SPS PDSCH receptions without a corresponding PDCCH are activated for a UE and the UE multiplexes corresponding HARQ-ACK information in the PUCCH in slot , the UE generates the HARQ-ACK information as described in Clause 9.1.2 and appends it to the [image: ] HARQ-ACK information bits.
---------------------------------------------End of text proposal--------------------------------------------------------




Comment:
	Company
	Priority
(High/Low)
	Comment

	LGE
	Low
	Editorial. This can be discussed later.

	
	
	

	
	
	






Outcome of phase 1 email discussions

Based on the email discussions, RAN1 chairman allocates the following three email threads for phase 2 email discussions on AI 7.2.5.7. Hence, please share your view/proposal regarding the following topics if any. 

[100e-NR-L1enh_URLLC-SPS_enh-01] Email discussion/approval on SPS PDSCH collison (reference issue 2.1 in the summary) by 2/27; if there is a spec impact, endorsing the corresponding TP by 3/3 – Hyunho (LGE)

[100e-NR-L1enh_URLLC-SPS_enh-02] Email discussion/approval on HARQ-ACK feedback for DL SPS (reference issues 2.2/2.4/3.3 in the summary) by 2/27; if there is a spec impact, endorsing the corresponding TP by 3/3 – Hyunho (LGE)

[100e-NR-L1enh_URLLC-SPS_enh-03] Email discussion/approval on PDSCH aggregation for DL SPS (reference issues 2.5 and 2.6 in the summary) by 2/27; if there is a spec impact, endorsing the corresponding TP by 3/3 – Hyunho (LGE)


Phase 2 email discussions
For the second phase of email discussions, the background of identified issues is briefly provided (more details can be found in section 2/3 and also the relevant companies’ contributions), and accordingly, the proposals/suggestions are given for further discussions. Companies are invited to check the following proposals/suggestions and please provide your feedback if any as soon as possible (Note that the deadline for email discussion is 2/27). 

Email#1: [100e-NR-L1enh_URLLC-SPS_enh-01]

[100e-NR-L1enh_URLLC-SPS_enh-01] Email discussion/approval on SPS PDSCH collision (reference issue 2.1 in the summary) by 2/27; if there is a spec impact, endorsing the corresponding TP by 3/3 – Hyunho (LGE)

Although it was agreed that a UE is not required to decode SPS PDSCHs other than the SPS PDSCH with the lowest SPS configuration index among collided SPS PDSCHs, it is unclear how exactly to determine overlapping SPS PDSCHs among a group of SPS PDSCHs. Regarding this issue, two options have been suggested. The first option is to take only a SPS PDSCH with the lowest SPS configuration index in a group of overlapping SPS PDSCHs, which would be simpler and straightforward. On the other hand, the second option is to avoid unnecessary dropping of SPS PDSCHs whenever possible while it could be a bit more complicated. Companies are encouraged to provide your feedback on the below options (or propose any other option):

Proposal 1-1: In case of collision in time domain among SPS PDSCHs each without a corresponding PDCCH, 
· Option 1: A UE receives and decodes only one of SPS PDSCHs with the lowest SPS configuration index within a group of overlapping SPS PDSCHs. 
· Option 2: A UE receives and decodes one or more of SPS PDSCHs within a group of overlapping SPS PDSCHs according to the following procedure. 
· Step 1: A UE receives and decodes one of SPS PDSCHs with the lowest SPS configuration index within a group of overlapping SPS PDSCHs. 
· Step 2: The received/decoded SPS PDSCH and any other SPS PDSCHs including at least one symbol of the PDSCHs are excluded from the group. 
· Step 3: Repeat step 1 and 2 until the group is empty.

Comment:
	Company
	Preferred option
(Option 1, 2 or new option)
	Comment if any

	CATT
	Option 2
	Technically, we do not see the reason why UE would drop the non-overlapping SPS PDSCH(s) if UE is capable of receiving multiple TDMed unicast PDSCHs. Therefore, we prefer Option 2. In addition, we would like to propose some minor editorial corrections for Step 2 in Option 2.
   Option 2: A UE receives and decodes one or more of SPS PDSCHs within a group of overlapping SPS PDSCHs on the same serving cell according to the following procedure.
‒          Step 1: A UE receives and decodes one of SPS PDSCHs with the lowest SPS configuration index within a group of overlapping SPS PDSCHs. 
‒          Step 2: The received/decoded SPS PDSCH and any other SPS PDSCH(s) overlapping, even partially, with including at least one symbol of the PDSCHs are excluded from the group. 
‒          Step 3: Repeat step 1 and 2 until the group is empty.

	DOCOMO
	Option 2
	We share the same view with CATT. For a UE with the capability to receive more than one TDMed unicast PDSCHs, option 2 is more efficient. Therefore, option 2 is preferred. 

	Xiaomi
	Option 1
	I guess the first thing is to define what is “a group of overlapping SPS PDSCHs”. From the previous discussion, it is more like “a set of SPS PDSCHs, of which any two SPS PDSCHs are actually overlapped, or can be regarded as virtually overlapped with each other through one or more intermediate SPS PDSCH(s) of the set” rather than “a set of SPS PDSCHs, of which any two SPS PDSCHs are actually overlapped with each other”. (To make it more precise, a definition containing mathematical expression may be needed).
 
Option 1 is much simpler from UE complexity view.
Option 2 can have the benefit that two (or more) SPS PDSCHs can be transmitted in a group if the UE has corresponding capability. However if UE does not report the capability of receiving two (or more) PDSCHS in one slot, UE has to fallback to Option 1. And from our perspective, the scenarios which Option 2 can have benefit over Option 1 are also quite limited, since gNB would not prefer the multiple SPS PDSCHs configurations to be always overlapped if gNB wants to have better PDSCH transmission performance.
 

	Panasonic
	Option 1
	We slightly prefer Option 1.
Although we share the same view with CATT and DOCOMO from efficiency perspective, Option 1 provides unified UE behavior regardless of UE capability. It could simplify both UE behavior and gNB scheduling.

	vivo
	Option 2
	We should discuss how to define the group of overlapping SPS PDSCHs firstly. For simplicity, it can be defined as all activated SPS PDSCHs within a slot. In addition, a UE can be indicated a capability to receive N unicast PDSCHs (where N can be 1/2/4/7), then the selected number of SPS PDSCH for decoding within a slot should not be larger than N. The following procedure is suggested（Note that it can also be applied to the case that the number of activated SPS PDSCHs within a slot exceeds UE’s capability of receiving N unicast PDSCHs and there is no overlapping SPS PDSCHs in a slot）
Option 2: A UE receives and decodes one or more of SPS PDSCHs within a group of overlapping SPS PDSCHs on the same serving cell according to the following procedure.
· Step 0: set j=0-number of selected PDSCH for decoding. Set Q to set of activated SPS PDSCHs within a slot
· Step 1: A UE receives and decodes one of SPS PDSCHs with the lowest SPS configuration index within a group of overlapping SPS PDSCHs Q, set j=j+1. 
· Step 2: The received/decoded SPS PDSCH and any other SPS PDSCH(s) overlapping, even partially, with including at least one symbol of the PDSCHs are excluded from the group Q. 
· Step 3: Repeat step 1 and 2 until the group is empty or j≥N.

	ZTE
	Option 1
	Option2 is an optimization for this issue. Considering the CR stage, it seems not so essential here. Option 1 can work well and gNB configurations can avoid the inefficiency of non-overlapping SPS PDSCH dropping. So we supoport option1.

	Samsung
	Option 2
	First of all, the sentence “and decodes” should be removed since UE would “receive” PDSCH and “decode” TB in PDSCH, not decode “PDSCH” itself in specification perspective. The reason why multiple SPS are supported to be configured in overlapping in time domain, it is difficult to handle by gNB implementation. In this sense, We also agree with CATT views such that option 2 has clear benefit than option 1. So, we prefer to go with option 2. The agreement of supporting overlapping multiple SPS configuration is due to easy gNB implementation/configuration. So we cannot think that gNB is able to avoid inefficient configuration of non-overlapping 
SPS PDSCH dropping. Otherwise, the agreement of supporting overlapping multiple SPS configuration means unnecessary. 
Although general principle suggested by FL is okay, “a group of overlapping SPS PDSCHs” needs to do clarification. For example, there are 3 SPSs: SPS with index 1 (SPS 1), SPS with index 3 (SPS 3), SPS with index 5 (SPS 5). Given that SPS 1 and SPS 3 are overlapped in time and SPS 3 and SPS 5 are overlapped in time, and SPS 1 and SPS 5 are not overlapped in time, is it common understanding that SPS 1, 3, 5 are in a group of overlapping SPS PDSCHs? (first case) Or is it considered that SPS 1 and 3 are in the first group of overlapping SPS PDSCH and SPS 3 and 5 are in the second group of overlapping SPS PDSCH? (second case). Either ways are fine to us. But, depending on case, TP would be written in different way. So, we need to do clarify what “a group of overlapping SPS PDSCHs” means in here. 

	OPPO
	Option 1
	Option 1 is simple and Option 2 is an optimization.

	LGE
	Option 1
	We share the view with ZTE that option 2 is a sort of optimization, and gNB will still have a chance to avoid such the case possibly by proper configuration. 

	Nokia, NSB
	Option 2 
	We agree that with the current specification (i.e. Option 1) some SPS PDSCHs would be unnecessarily dropped by the UE, so we support Option 2.

	HW/HiSi
	Option 1
	At this stage, we need a solution that is working and agreeable. Even though Option 2 has some benefits, Option 1 is simpler and preferred by us. Also as pointed out by Panasonic, it results in a unified UE behavior.  

	MediaTek
	Option 1
	Although Option-2 might allow for receiving more PDSCHs, the chances of making use of it are very limited.
Firstly, the number of received PDSCHs per slot is limited by the UE capability, if the UE is reported receiving only one PDSCH per slot, then Option-2 becomes obsolete.
Secondly, even if the UE support the reception of more than one PDSCH per slot, Option-2 could add value only in very limited conditions, e.g. the number of overlapped PDSCH is larger than 2, the low-priority SPS PDSCH (with higher index) is overlapping with two non-overlapped high priority SPS PDSCHs. In this sense, we question the use-case of having large number of overlapped SPS PDSCHs (e.g. why there is a need to have 4 overlapped SPS PDSCHs as illustrated in CATT’s Tdoc R1-2000533?). If the number of the overlapped SPS PDSCHs is two, Option-1 and Option-2 will result the same outcome. Introducing more complex procedures should be based on realistic use-cases rather than arbitrary assumptions.
Hence, we object adopting Option-2.

	QC
	Option 1
	Option 1 is preferred due to less complexity

	Intel
	Option 1
	As a first step, it may be good to try clarify the following w.r.t. WA from RAN1 #99:
1. For UEs with single PDSCH per slot capability, two PDSCHs are said to “collide”/ “overlap” if they are scheduled in the same slot.
1. For UEs with multiple TDM-ed PDSCHs per slot capability, two PDSCHs are said to “collide”/ “overlap” if they have least one OS overlap.

With the above clarification, we think Option 1 is sufficient for most typical use cases. 

	Ericsson
	Option 2
	We agree with the rationale of Option 2. The general principle is fine, but improvements are needed to describe Option 2 properly. Vivio edits looks good, minor edits are added on top.

Option 2: A UE receives and decodes one or more of SPS PDSCHs within a group of overlapping SPS PDSCHs on the same serving cell according to the following procedure.
· Step 0: set j=0-number of selected PDSCH for decoding. Set Q to set of activated SPS PDSCHs within a slot
· Step 1: A UE receives and decodes one of SPS PDSCHs with the lowest SPS configuration index within a group of overlapping SPS PDSCHs Q, set j=j+1. Designate the received SPS PDSCH as survivor SPS PDSCH.
· Step 2: The received/decoded SPS PDSCH and any other SPS PDSCH(s) overlapping, even partially, with including at least one symbol of the survivor SPS PDSCHs are excluded from the group Q. 
Step 3: Repeat step 1 and 2 until the group is empty or j≥N.

	
	
	

	
	
	



Meanwhile, for a UE not indicating a capability to receive more than one unicast PDSCH per slot, it is obvious for the UE to receive and decode only one SPS PDSCH within a slot. Thus, the following proposal is suggested, and companies are encouraged to check the below proposals (or propose any other potential solution):

Proposal 1-2: For a UE not indicating a capability to receive more than one unicast PDSCH per slot, a UE is not required to decode SPS PDSCHs other than the SPS PDSCH with the lowest SPS configuration index among SPS PDSCHs in a slot (regardless of whether SPS PDSCHs are overlapped or not). 
· The UE shall report HARQ-ACK feedback only for the SPS PDSCH with the lowest SPS configuration index among SPS PDSCHs in a slot.

Comment:
	Company
	Support or not support
	Comment if any

	CATT
	Support
	 

	DOCOMO
	Support
	 

	Panasonic
	Support
	 

	vivo
	Support
	 

	ZTE
	Support
	

	Samsung
	Not support
	It is not critical issue because it can be avoided by gNB configuration/implementation since it just considers “periodicity” of each SPS configuration, not “SLIV”. Instead, we prefer to have UE behavior such that UE does not expect that UE is configured to multiple SPS configurations in a slot if a UE support a single unicast PDSCH per slot.  

	OPPO
	Support
	

	LGE
	Support
	

	Nokia, NSB
	Support
	On the comment by Samsung, for traffic being a non-integer multiple of the slot duration the gNB may need to configure the UE with cases where such type of collision happens. As the specs impact otherwise it small, there is no reason to not support such operation. 

	HW/HiSi
	Support
	

	MediaTek
	Support
	

	QC
	Support
	

	Intel
	Support
	

	Ericsson
	Support
	

	
	
	

	
	
	




In case dynamic scheduled PDSCH and multiple SPS PDSCHs are overlapped in time domain, UE behavior on how to resolve such overlapping case is currently unclear, which needs to be addressed. To clarify UE behavior for such case, the following options are suggested for further discussion, and companies are encouraged to provide your feedback on the below options (or propose any other option):

Proposal 1-3: In case dynamic scheduled PDSCH and multiple SPS PDSCHs are overlapped in time domain,
· Option 1: At first, the UE resolves overlapped multiple SPS PDSCHs (first step) and then resolves overlapping between dynamic scheduled PDSCH and one or multiple SPS PDSCHs to be selected to decode from first step (second step).
· Option 2: Under the assumption that dynamic scheduled PDSCH is considered as the lowest SPS PDSCH index, UE resolves overlapping between dynamic scheduled PDSCH and multiple SPS PDSCHs at the same time.

Comment:
	Company
	Preferred option
(Option 1, 2 or new option)
	Comment if any

	CATT
	Option 1
	We discussed the issue of an SPS PDSCH overridden by dynamic scheduled PDSCH in our Tdoc R1-2000533 (Issue 3, Case 3). Considering that UE may miss the DL grant, in order to avoid misalignment on HARQ-ACK feedback, the A/N corresponding to the SPS PDSCH overridden by DG PDSCH should still be generated. The issue here is similar, if we go with Option 2, there may be misalignment between gNB and UE if UE missed the DL grant.

	DOCOMO
	Option 2
	With option 1,in some case, SPS PDSCH(s) may be dropped unnecessarily, e.g., in the figure below, both SPS PDSCH with configuration Index #1 and SPS PDSCH with configuration index #2 are dropped. With option 2, the SPS PDSCH with configuration index #2 not overlapped with dynamic scheduled PDSCH can be transmitted. Therefore, similar as handling the SPS PSCH overlapping case in proposal 1-1, we prefer option 2, which is more efficient.
  
About UE miss-detects the DL assignment, the mis-understanding on the A/N feedback already exists in Rel.15, we do not think it causes big issue. 

	vivo
	Option 1
	It bases on the definition of overlapping PDSCHs and the solution for multiple SPS PDSCHs collision case in proposal 1-1 as discussed above. That is, if option 1 in proposal 1-1 is adopted, then two options here may have the same result. If option 2 in proposal 1-1 is adopted, then the different number of decodable PDSCHs within a slot can be observed for the two options.
About miss-detection of the DL assignment, in Rel.15, a UE can be aware of this mis-detection via DAI for dynamic scheduled PDSCH and there is no ambiguity for SPS PDSCH either, since the UE reports HARQ-ACK when it is configured to receive a SPS PDSCH. But in Rel-16, we have agreed that a UE shall report HARQ-ACK feedback only for the SPS PDSCH with the lowest SPS configuration index among collided SPS PDSCHs.
option 1 and option 2, the ambiguity about the HARQ-ACK feedback bits due to PDCCH miss-detection of dynamic PDSCH should be avoided. For example, for option 1, UE still feeds back HARQ-ACK for the remaining SPS PDSCHs(after step 1) even when they are not decoded due to the overlapping of DG PDSCH.

	Samsung
	Option 2
	We think that impact of UE behavior would be same between option 1 and option 2 when UE misses DL grant. As pointed out from DCM, option 2 is able to provide more benefit than option 1. Regarding processing timeline issue, 14 symbol is current requirement to cancel SPS PDSCH when SPS PDSCH and dynamic scheduled PDSCH are overlapped. In this sense, 14 symbols of processing time requirement should be defined the number of symbols between last symbol of PDCCH scheduling and first symbol of SPS PDSCH in a group of overlapping SPS PDSCH. 

	OPPO
	Option 1
	If option 1 in proposal 1-1 is applied. then here for option 1, Both SPS PDSCH with the lowest SPS PDSCH configuration index and dynamic scheduled PDSCH may transmit in TDM. However, for option 2, only dynamic scheduled PDSCH always transmits. So option 1 is more efficient.

	LGE
	Option 1
	Same comment as in proposal 1-1. I guess this issue is also properly handled by gNB configuration and scheduling. 

	Nokia, NSB
	Dependent on proposal 1-1
(leaning towards Option 1)
	As pointed out already by some companies above, there is some relation to the outcome of Proposal 1-1 (If Option 1 is agreed of P 1-1 - then Option 1 here, if Option 2 is agreed in P 1-1 then Option 2 would be an option). So making the decision independently seems to be not a good solution here. 

On Option 2 we have a question here that would be good to get clarification on – namely the effect of the processing timeline:
For instance, in the figure below (inspired by CATT’s example), UE would only decode SPS PDSCH #1 if there is no dynamic PDSCH, whereas it would instead decode SPS PDSCH #2 (and the dynamic PDSCH) if the illustrated dynamic PDSCH is present. Is there a processing timeline issue here (and would we need to define specific timeline handling for Option 2), as after the DG PUSCH scheduling the earlier SPS PDSCH #2 would need to be received?


	MediaTek
	The decision should be made after progressing on “Proposal 1-1” above
	

	QC
	Option 1
	Unlike overlapping between SPS occasions without any PDCCH correspondence, here the processing timeline (like when PDCCH is received, how overlapping SPS/dynamic PDSCHs are located, etc) matters, as Nokia mentioned. We prefer Option 1 since it is less complicated, while option2 seems to assume DG always wins no matter when it is received. 

	Intel
	Option 1
	As noted by others, it may be better to resolve Proposal 1-1 first. 
In addition to the time-line issues brought up, and for the current issue, while the identification of the PDSCH occasions can be unified between DG and SPS PDSCH as suggested by Option 2, there can be ambiguity between UE and gNB with regard to the particular SPS PDSCH to be received in the slot due to mis-detection of the DL assignment for the DG PDSCH – and unlike R15 cases, this could impact Type 1 HARQ-ACK CB as well if we agree to Proposal 2-1 of email discussion #2. In this sense, Option 2 of this proposal may not be consistent with Proposal 2-1, so, better to define the behavior separately for SPS and DG PDSCHs.
Hence, we prefer Option 1.

	Ericsson
	Option 1
	Option 1 have separation between dynamic PDSCH and SPS PDSCH. This makes HARQ ACK construction consistent with HARQ ACK Type 2 construction.
For Option 2, one drawback is that reception of SPS PDSCH is affected by presence or absence of dynamic PDSCH, including error case of PDCCH/PDSCH misdetection. For example, if PDCCH of dynamic PDSCH is missed, then the set of received SPS PDSCHs can be different. In contrast, Option 1 is robust, SPS PDSCH reception is not affected by dynamic PDSCH (including its error cases). 

	
	
	

	
	
	




Email#2: [100e-NR-L1enh_URLLC-SPS_enh-02]

[100e-NR-L1enh_URLLC-SPS_enh-02] Email discussion/approval on HARQ-ACK feedback for DL SPS (reference issues 2.2/2.4/3.3 in the summary) by 2/27; if there is a spec impact, endorsing the corresponding TP by 3/3 – Hyunho (LGE)

Regarding HARQ-ACK feedback corresponding to SPS PDSCHs which are overlapped, it seems the description of the current specification is not clear. More specifically, if the SPS PDSCH is overlapped with other SPS PDSCH(s) and not decoded, then the corresponding HARQ-ACK information should not be included in the HARQ-ACK codebook. However, according to the pseudo code in the specification, in case a UE receives SPS PDSCH, the UE will generate the corresponding HARQ-ACK information, which seems not correctly capturing the RAN1 agreement. Accordingly, the following proposal is suggested, and companies are encouraged to check the below proposals (or propose any other potential solution):

Proposal 2-1: HARQ-ACK feedback for a SPS PDSCH should not be included in the HARQ-ACK codebook if the SPS PDSCH is not decoded among overlapping SPS PDSCHs.

Comment:
	Company
	Support or not support
	Comment if any

	DOCOMO
	Support
	 

	CATT    
	Support
	We are fine with the proposal. However, we need to further discuss how to capture it into spec. For example, if the proposal is to change ‘receive’ to ‘decode’ in the pseudo code, it is not fine from our perspective. As discussed in our contribution, there are other cases that a SPS PDSCH is not decoded due to e.g. UL-DL conflict, overridden by DG PDSCH. For those cases, considering the possibility of DCI missing at UE side, A/N should be generated.

	Samsung
	Not support the proposal but support the intention
	This proposal is OK in principle, however, the wording should be refined.
There is no such wording as "SPS PDSCH is not decoded" in 38.213. Also ‘PDSCH decoding” is incorrect terminology – it is not the PDSCH that is decoded, it is the TB(s) in the PDSCH. Also, if PDSCH is received, the TB is decoded – there is no mechanism to tell the UE to not decode – only to not receive. Compared with the two TP's from FL's summary, the one from CATT is preferred.
We suggest to modify the proposal as “HARQ-ACK feedback for a SPS PDSCH should not be included in the HARQ-ACK codebook if the SPS PDSCH would not be received among overlapping SPS PDSCHs.”

	Panasonic
	Support
	 

	 Xiaomi
	 Support (partially)
	From our view, the discussion should be separated for Type 1(semi-static) and Type 2 (dynamic) HARQ-ACK codebook.
For Type 1, we don’t see any problem in the current HARQ-ACK generation procedure, since Type 1 codebook already tackled the overlapping issue
For Type 2, we can support this proposal. And some wording changes may be needed as shared by Samsung and CATT.

	 OPPO
	Partial support
	 We are fine with the proposal. However, if it is captured in TS 38.214 that only SPS PDSCH with the lowest SPS configuration index among multiple overlapped SPS PDSCHs is decoded, then it is not necessary to corresponding modification in TS38.213.

	vivo
	support
	We are discussing the Proposal 1-2 under email thread #01, if it is agreed. The proposal 2-1 can be modified as:
Proposal 2-1: HARQ-ACK feedback for a SPS PDSCH should not be included in the HARQ-ACK codebook if the SPS PDSCH is not decoded among overlapping SPS PDSCHs, or due to the limit of UE capability for receiving unicast PDSCHs.

	ZTE
	support
	We are fine with the proposal. Regarding CATT’s comments, yes, for the SPS PDSCH is not decoded due to UL-DL conflict or overridden by DG PDSCH, NACK should be feedbacked. And HARQ-ACK feedback for the not decoded higher index of multiple SPS PDSCHs should not be included in the HARQ-ACK codebook. For the TP, it could be based on CATT’s version and add the working assumption in last meeting below the pseudo code, just like:
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 UEisconfiguredtoreceives SPS PDSCH in slot  for SPS PDSCH configuration  on serving cell , and the HARQ-ACK fortheSPS PDSCHwould be transmittedon the PUCCH
 = HARQ-ACK information bit for this SPS PDSCH reception
;
end if
;
end while
;
end while
;
end while  
The UE shall report HARQ-ACK feedback only for the SPS PDSCH with the lowest SPS configuration index among collided SPS PDSCHs.

	Nokia, NSB
	Support the intention
	On the comment by Aris above, I guess at this point of time let’s discuss about the intention here (and we agree with the intention). The final correct wording for the specs (decoded/receive) can be fine-tuned still later on. 

	HW/HISi
	Support the proposal
	 

	LGE
	Support 
	We support the intention and the proposal 2-1 can be updated as Samsung’s suggestion. The exact wording can be refined later as pointed out by Nokia once the intention is agreed.

	QC
	Support (with a note given here)
	We support in general, but the wording needs to be refined. I suggest to modify a bit the wording proposed by Aris to make sure no dynamic signaling (like cancellation by dynamic SFI, or overwriting by DG PDSCH, etc) is involved for not receiving a SPS PDSCH. “HARQ-ACK feedback for a SPS PDSCH should not be included in the HARQ-ACK codebook if the SPS PDSCH would not be received among overlapping SPS PDSCHs, with no PDCCH associations.”

	Intel
	Support (in principle)
	Wording needs to be updated to avoid use of “decoded PDSCHs” – suggestions from CATT and Samsung look more appropriate.

	Ericsson
	Support for limited case
	In general, for Type 1 HARQ-ACK codebook construction, feedback (=NACK) is provided even if the PDSCH is not decoded. Hence one way to modify proposal is: to follow the proposal if Type 2 HARQ-ACK codebook, and not to follow if Type 1 HARQ-ACK codebook.
 
Another way to improve the proposal is to add the condition “when the UE responds to SPS PDSCH only (i.e., no dynamically scheduled PDSCH)”. In this case, the same pseudo code is applied for both Type 1 and Type 2 HARQ-ACK codebook.

	MediaTek
	Support the intention
	The wording needs to clearly indicate the scenario of “overlapping SPS”.  

	
	
	

	
	
	




Currently, the PUCCH resource for HARQ-ACK feedback corresponding to SPS PDSCH reception(s) without dynamic scheduled PDSCH is determined based on the number of active SPS PDSCH configurations. In other words, the PUCCH resource is determined as n1PUCCH-AN if the UE is provided a single active SPS PDSCH configuration [Section 9.2.3 of 38.213] while as SPS-PUCCH-AN-List if the UE is provided more than one active SPS PDSCH configurations [Section 9.2.1 of 38.213]. This can induce ambiguity on PUCCH resource determination, when the number of active SPS configurations is changed from 1 to multiple (or multiple to 1) by activation/release. To avoid such ambiguous resource utilization, the following proposal is suggested, and companies are encouraged to check the below proposal (or propose any other potential solution):

Proposal 2-2: For HARQ-ACK of SPS PDSCH (without dynamic scheduled PDSCH), the PUCCH resource is determined based on SPS-PUCCH-AN-List once it is configured, regardless of the number of active SPS configurations.

Comment:
	Company
	Support or not support
	Comment if any

	DOCOMO
	Support
	We are fine with the solution to remove the ambiguity between the gNB and UE on the PUCCH resource used for SPS. 

	 Apple           
	 Support 
	 We support the proposal which removes ambiguity in UE behavior.

	 CATT
	Not support 
	 We are not clear about the issue. From our understanding, the AN for the first PDSCH activated by activation DCI is treated as DG PDSCH. So gNB can tell whether the activation DCI has been received or not based on the PUCCH resource for HARQ-ACK feedback. Therefore, we do not see the misalignment here.

	Samsung
	Support
	 

	Panasonic
	Support
	 

	Xiaomi
	Support
	 

	OPPO
	Support
	 

	vivo
	Not support 
	We don’t think it is a server issue. The ambiguity on number of activated SPS PDSCHs only exists during the PDCCH reception for SPS activation or release and corresponding HARQ-ACK feedback, in other time period, gNB can be aware of this as CATT mentioned. In addition, the ambiguity only exists between one and multiple one activated SPS PDSCHs. gNB may have different hypothesis to solve the mis-detection of PDCCH. In addition, the ambiguity on PUCCH resource determination can be another way for gNB to find the PDCCH mis-detection.

	ZTE
	Not support
	If the PUCCH resource is determined based on SPS-PUCCH-AN-List once it is configured, but if only one active SPS PDSCH, there is a huge waste of PUCCH resource. We just follow the same rule of Rel-15 with more than one SPS configurations to generate HARQ-ACK only for the activated SPS configurations. 
For the ambiguity issue, we have explained in R1-2000943, that the ambiguity could be avoided by implementation. In our views, activation/release is not a frequently happened event. Just like the BWP switching would cause the ambiguity on HARQ-ACK codebook in Rel-15, such kind of infrequent ambiguity can be handled by implementation. For instance, when there is PUCCH resource switching, gNB can make sure the HARQ-ACK feedback for one or more SPS PDSCH receptions without a corresponding PDCCH is multiplexed with HARQ-ACK feedback for dynamic scheduled PDSCH and/or for SPS PDSCH release. In such case, the PUCCH resource would be determined by the associated DCI, which is the same as Rel-15.

	Nokia, NSB
	Support 
	As discussed in our contribution, this will remove the ambiguity of the solution in the current specifications. 

	HW/HiSi
	Support
	We are fine with the proposal. The PUCCH resource should be based on the configured SPS configurations, not the active ones.

	LGE
	Support
	If a solution can remove ambiguity, it would be better to strive the solution rather than to rely on gNB implementation. 

	QC
	Support
	 

	Intel
	Neutral
	Does not seem to be an ambiguity issue here since the activation and release DCIs are acknowledged separately (as DG PDSCHs). So, either approach (based on active configurations or based on whether SPS-PUCCH-AN-List is configured or not) could work. 
Fine to go with majority.

	Ericsson
	Already supported in spec
	In our understanding, this is already captured in running CR of 38.331 IIoT, due to the overriding. 
 
sps-PUCCH-AN-ListPerCodebook
Indicates a list of PUCCH resources per configured HARQ-ACK codebook. The PUCCH resources are common for all SPS configurations with the indicated HARQ-ACK codebook. If configured, this overrides n1PUCCH-AN in SPS-config.
 

	MediaTek
	Support
	 

	
	
	

	
	
	




For a UE capable of only a single PDSCH decoding per slot, with Type-1 HARQ-ACK codebook, Rel-15 spec does not allow SPS release and unicast PDSCH to be transmitted in the same slot. The reason for adding the restriction is to avoid HARQ-ACK feedback issue, so that there is only a single HARQ-ACK bit for each slot. The restriction does not really cause much problem in Rel-15 as it should not be difficult for the gNB to find a slot to transmit SPS release (when it is not transmitting unicast PDSCH). However in Rel-16, in case of 1-slot periodicity for SPS, for such UE (capable of only a single PDSCH decoding per slot), the gNB would never have a chance to transmit a SPS release, which could be problematic. Regarding this issue, the following options are suggested for further discussion, and companies are encouraged to provide your feedback on the below options (or propose any other option):
Proposal 2-3: For a UE not indicating a capability to receive more than one unicast PDSCH per slot, 
· Option 1: The UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot associated with the same slot timing value k1.
· Option 2: The UE does not expect to be configured with 1 slot SPS periodicity and type-1 HARQ-ACK codebook simultaneously.

Comment:
	Company
	Preferred option
(Option 1, 2 or new option)
	Comment if any

	DOCOMO
	Option 1
	Compared with option 2, option 1 is more flexible.  Therefore, option 1 is preferred.

	CATT
	Option 1 
	We are generally fine with option 1. In addition, we need to clarify it only applies to the case the HARQ-ACK feedbacks are associated with the same HARQ-ACK codebook. Our understanding is that condition when the option applies needs further discussion. Is it correct?

	Samsung
	Option 3: Up to gNB’s implementation (No spec enhancements)
	This issue can be avoided by gNB’s implementation. As pointed out in our previous reply to the FL’s summary, there is no such issue in Type-2 HARQ-ACK codebook. For Type-1 HARQ-ACK codebook, the issue can be avoided by gNB’s scheduling.
Although in RAN1’s spec, there is no description of UE’s behavior when to stop decoding the SPS  PDSCH after receiving a SPS release DCI, it has been clarified in TS 38.321 5.3.1, “if PDCCH contents indicate SPS deactivation, clear the configured downlink assignment for this Serving Cell (if any);” If UE receives a SPS release DCI, UE will stop decoding the SPS PDSCH and it would be not necessary to send the HARQ-ACK for the SPS PDSCH after receiving the SPS release DCI. With Rel-15’s restriction, gNB can send a SPS release DCI in a slot instead of a SPS PDSCH if the TDRA of the SPS PDSCH is no earlier than SPS release DCI within the slot. Although this issue may happen when the SPS PDSCH comes before all the CORESETs within a slot, this is not a typical configuration and it can be avoided by gNB’s implementation. Besides, UE would decode the non-scheduled SPS PDSCH before  the SPS release DCI is correctly received, however, it would not impact the HARQ-ACK codebook when UE gets aware of the SPS PDSCH being released before sending the HARQ-ACK codebook. There will be no HARQ-ACK information for the non-schedule SPS PDSCH in the HARQ-ACK codebook.
Regarding Option 1, there might be a case where there would be 2 bits for a DL slot in the Type-1 HARQ-ACK codebook. For example, DL SCS is 15kHz and UL SCS is 30kHz. gNB schedules a SPS PDSCH in slot 0, OFDM symbol 0, 1 with K1 =3, then gNB schedules a SPS release DCI in the same slot in OFDM symbol 7,8 with K1 =2. The HARQ-ACK of SPS PDSCH and SPS release will be multiplexed in a same UL slot and there will be 2 bits for the DL slot in such case.

	Panasonic
	Option 1
	 

	 OPPO
	Option 4
	When SPS PDSCH release and unicast PDSCH in a same slot are associated with the same slot timing value k1, HARQ-ACK for unicast PDSCH only is transmitted. If gNB does not want to miss HARQ-ACK for SPS PDSCH release, gNB could apply more reasonable configuration, e.g. option1 or option 2.

	vivo
	Option 2
	With option 1, it can’t solve the issue completely. For example, a UE is configured with 2 SPS PDSCHs, SPS configuration 1 with 5ms periodicity and SPS configuration 2 with 1 ms periodicity. When type 1 HARQ-ACK codebook is configured, gNB can not release SPS configuration 1. In this case, SPS release for SPS configuration 1 and unicast PDSCH would always occur in the same slot. In this case, gNB only releases SPS configuration with 1ms periodicity first, then releases other SPS configurations, which leads to the restriction of gNB scheduling. For example, if a traffic with longer periodicity has been expired and a traffic with 1ms periodicity is still valid, gNB can not release the resource for traffic with longer periodicity. From this perspective, option 2 is preferred. 


	ZTE
	Option2
	

	Nokia, NSB
	Option 1
	Option 1 allows a UE with the capability of receiving a single unicast PDSCH per slot still to be configured with SPS PDSCH that occurs in every slot, with minimum impact on specification and UE implementation. The relaxation of the condition does not change how the Type-1 HARQ-ACK codebook is constructed, so it should not have much impact on UE implementation.
 
With respect to Option 2, the issue can still occur when there is SPS PDSCH on every slot due to multiple SPS configurations with periodicities larger than 1 slot, thus we propose the following rephrasing::
“Option 2: The UE does not expect to be configured to receive SPS PDSCH on every slot and type-1 HARQ-ACK codebook simultaneously” 
 
Question for clarification on the comment’s by Samsung above (gNB implementation): Do I understand correctly, that Samsung is fine with supporting the configuration (i.e. specs change needed, SPS released can be expected in the same slot) but to not specify the way the gNB will not handle the issue to prevent overlapping HARQ-ACK? Moreover, if the SPS configuration in the same slot is released this could work – but in case gNB would like to release one SPS configuration (e.g. SPS-ID #1) in the slot where the PDSCH of another SPS configuration (e.g. SPS-ID#2) would be received – some of the arguments would not really apply here. 
 

	HW/HiSi
	Option 1
	We have concerns with the restrictions coming from Option 2.

	LGE
	Option 1
	If we take option 2, as mentioned by Nokia, there can be a still case to be resolved, for example, where 2 SPS configurations with 2 slot periodicity are configured for a serving cell to be transmitted in a interlaced manner. In this case, still gNB cannot transmit SPS release DCI due to the fact that SPS PDSCH occupies every slot. Then, we may need stronger restriction to resolve the problem. In that sense, we prefer option 1.

	QC
	Option 1
	It can resolve the issue with minimum impact on current spec.  

	Intel
	Option 3 (gNB implementation)
	Agree with Samsung that it can be addressed by gNB implementation by sending the SPS release DCI and not transmit any PDSCH for the corresponding SPS configuration.

	Ericsson
	Option 1
	Option 1 seems to be a simple way to resolve the problem. 
Option 2 imposes severe, unnecessary restriction to SPS configuration.

	MediaTek
	Option 1
	It addresses the issue efficiently.




Email#3: [100e-NR-L1enh_URLLC-SPS_enh-03]

[100e-NR-L1enh_URLLC-SPS_enh-03] Email discussion/approval on PDSCH aggregation for DL SPS (reference issues 2.5 and 2.6 in the summary) by 2/27; if there is a spec impact, endorsing the corresponding TP by 3/3 – Hyunho (LGE)

Considering multiple SPS configurations can be used for supporting multiple service types, it would be beneficial to enable configuration of PDSCH aggregation factor per DL SPS configuration. However, currently the configuration of PDSCH aggregation factor can be configured per BWP (in pdsch-Config), and for SPS PDSCH, this parameter is reused, i.e., there is no separate configuration on PDSCH aggregation for SPS PDSCH. Thus it means that all SPS configurations for a BWP will have the same aggregation factor. To alleviate this restriction, the following proposal is suggested, and companies are encouraged to check the below proposal (or propose any other potential solution):

Proposal 3-1: Introduce configuration of PDSCH aggregation factor (pdsch-AggregationFactor) per DL SPS configuration 
· For PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, 
· PDSCH aggregation factor signaled in sps-Config (newly introduced RRC parameter) is applied if configured; otherwise, PDSCH aggregation factor signaled in pdsch-Config is applied
· For PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled with CS-RNTI with NDI=1
· PDSCH aggregation factor signaled in pdsch-Config is applied
Comment:
	Company
	Support or not support
	Comment if any

	Xiaomi
	Support to configure PDSCH aggregation factor per DL SPS configuration in principle, but have different proposal
	We presume our intention is to configure PDSCH aggregation factor per DL SPS configuration, so that for different SPS configurations conveying services with different reliability/delay requirement, different PDSCH aggregation factor can be configured. For example, for an SPS configuration carrying eMBB service, PDSCH aggregation factor is not configured (no aggregation) while for an SPS configuration carrying URLLC service, PDSCH aggregation factor can be 2 to achieve higher reliability and avoid HARQ retransmission in some degree.
 
If that’s the case, our proposal is:
•      For a SPS configuration without its own PDSCH aggregation factor configuration, the PDSCH aggregation factor signaled in pdsch-Config is applied to all the PDSCHs in this SPS PDSCH configuration including the first SPS PDSCH with scheduling DCI.
•      For a SPS configuration with its own PDSCH aggregation factor configuration, the PDSCH aggregation factor signaled in its own sps-Config (newly introduced RRC parameter) is applied to all the PDSCHs in this SPS PDSCH configuration including the first SPS PDSCH with scheduling DCI.

	Nokia, NSB 
	Support (the intention) 
	We do agree with the intention of the proposal, but think some slight modifications to the proposal are needed (as Xiaomi pointed out):  
         The current proposal does not reflect the R15 behaviour, i.e. if the new parameter in sps-Config is not configured, then the aggregation factor of pdsch-Config is to be applied 
         It seems the proposal mixed sps-config & pdsch-Config in the two bullets – where the intention is to apply the new parameter in sps-config for SPS, but the R15 parameter in pdsch-config for SPS retransmissions & DG PDSCH (from Intel TDoc:“PDSCH aggregation factor signaled in PDSCH-Config is applied to dynamic scheduling and dynamic retransmissions of DL SPS scheduling”) 
 
So the correct formulation of the proposal should/could be:  
Proposal 3-1: Introduce configuration of PDSCH aggregation factor (pdsch-AggregationFactor) per DL SPS configuration 
   If PDSCH aggregation factor is configured for an SPS configuration in sps-Config (newly introduced RRC parameter), 
                       then the PDSCH aggregation factor signaled in sps-Config is applied to PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2 
                       otherwise, PDSCH aggregation factor signaled in pdsch-Config is applied to PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2 
   PDSCH aggregation factor signaled in pdsch-Config sps-Config (newly introduced RRC parameter) is applied to PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled with CS-RNTI with NDI=1 

	CATT
	Support (the intention)
	We support the intention to configure the repetition factor per SPS configuration. One thing we would like to clarify is that which RRC parameter applies to the first SPS PDSCH after activation.

	Apple
	Support
	we support that repetition factor can be configured per SPS configuration.

	DOCOMO
	Support
	We support this proposal to provide more flexibility for multiple SPS configurations of different services.

	Samsung
	Support
	We share similar motivation with FL and Xiaomi. However, it is unclear to uswhether DCI format 1_0 can be used for activating SPS PDSCH which are configured PDSCH aggregation factor in sps-Config. We think that same principle can be applicablelike as DCI format 1_1 or 1_2. So, it is better to add one sentence as following yellow-highlighted.
Proposal 3-1: Introduce configuration of PDSCH aggregation factor (pdsch-AggregationFactor) per DL SPS configuration
1. For PDSCH scheduled without corresponding PDCCH transmission usingsps-Config and activated by DCI format 1_1 or 1_2,
0. PDSCH aggregation factor signaled insps-Config (newly introduced RRC parameter) is applied if configured; otherwise, PDSCH aggregation factor signaled inpdsch-Config is applied
1. For PDSCH scheduled without corresponding PDCCH transmission usingsps-Config and activated by DCI format 1_0,
1. PDSCH aggregation factor signaled insps-Config (newly introduced RRC parameter) is applied if configured; otherwise, no PDSCH aggregation factor is not applied.
1. For PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled with CS-RNTI with NDI=1
2. PDSCH aggregation factor signaled inpdsch-Config is applied

	LGE
	Support
	We support the updated proposal (which is aligned with Nokia’s formulation).
Regarding Samsung’s additional bullet, currently for SPS activated by fallback DCI (format 1_0), PDSCH aggregation is not supported in Rel-15 from our understanding. So, if we follow Rel-15 principle, we think no further enhancement for this case is needed.

	HW/HiSi
	Support
	 

	vivo
	Support (the intention)
	We support the intention to configure repetition factor per SPS configuration and have the same concern as CATT.

	QC
	Partially support
	The updated proposal sounds, yet the behavior for the first SPS PDSCH coming with activation DCI should be clarified

	Panasonic
	Support in principle
	We agree with Nokia’s modified proposal.

	ZTE
	Support （the intention）
	Support the updated proposal from Nokia with clarifying the first SPS PDSCH.

	Intel
	Support
	Agree with the updated proposal 3-1.

	Ericsson
	Support
	The revised proposal (with red edits) seemed OK. It has incorporated the comments made by companies above, e.g., Nokia.

	MediaTek
	Support the intention 
	We support the intention of having the aggregation factor for SPS to be configured per SPS configuration. The text should be modified as highlighted be several companies.




Due to introduction of SPS periodicity down to 1 slot, for a UE configured with PDSCH aggregation, the SPS PDSCH repetitions may be able to cross the SPS periodicity boundary, which was also discussed for CG. There was no relevant discussion for SPS yet so UE behavior is unclear. One straightforward way is to terminate SPS PDSCH repetitions when such crossing happens, which in fact follows the same principle as configure grant PUSCH. In order to cover this issue, the following proposal is suggested, and companies are encouraged to check the below proposal (or propose any other potential solution):

Proposal 3-2: For PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by CS-RNTI, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, the UE expects the repetitions to be terminated after receiving pdsch-AggregationFactor repetitions, or at the last transmission occasion among the pdsch-AggregationFactor repetitions within the period P, or from the starting symbol of the repetition that overlaps with a PDSCH with the same HARQ process scheduled by DCI format 1_0, 1_1 or 1_2, whichever is reached first. The UE is not expected to be configured with the time duration for the reception of pdsch-AggregationFactor repetitions larger than the time duration derived by the periodicity P obtained from the corresponding sps-Config.

Comment:
	Company
	Support or not support
	Comment if any

	Xiaomi
	Support
	Just a note. If our proposal is adopted (please see the details in above table), the SPS configuration with its own PDSCH aggregation factor configuration will not occur the problem described here since a reasonable gNB would not configure SPS PDSCH aggregation to go beyond the periodicity boundary.

	Nokia, NSB 
	Partial Support 
	We agree with intention of the proposal in terms of a configuration restriction.  
However, we the first sentence is not needed (which resembles the formulation from CG description) as for SPS  
        i.            we do not support a later start as for CG (SPS always starts with the first repetition) therefore the configuration restriction is sufficient (first & second clause of 1st sentence) and  
      ii.            early re-transmission / HARQ process conflict from gNB point of view is not supported and is not an issue as gNB knows that the SPS is transmitted & there is no SPS skipping (i.e. 3rd clause not needed).  
 
Only the last /second sentence should be agreed and added to 38.214, i.e.:  
The UE is not expected to be configured with the time duration for the reception of pdsch-AggregationFactor repetitions larger than the time duration derived by the periodicity P obtained from the corresponding sps-Config.  

	CATT
	Partial support
	We share the same view as Nokia and thinks the proposal from Nokia is sufficient.

	DOCOMO
	Support
	Our understanding for “PDSCH with the same HARQ process scheduled by DCI format 1_0, 1_1 or 1_2” may or may not be the SPS PDSCH retransmission. In Rel.15, 38.214 section 5.1, the dynamic PDSCH overriding the SPS PDSCH is allowed when certain timeline is satisfied, see below:
=============================================
The UE is not expected to decode a PDSCH scheduled in a serving cell with C-RNTI or MCS-C-RNTI and another PDSCH scheduled in the same serving cell with CS-RNTI if the PDSCHs partially or fully overlap in time except if the PDCCH scheduling the PDSCH with C-RNTI or MCS-C-RNTI ends at least 14 symbols before the start of the PDSCH with CS-RNTI without the corresponding DCI, in which case the UE shall decode the PDSCH scheduled with C-RNTI or MCS-C-RNTI.
Therefore, we support the proposal.
 

	Samsung
	Support (second proposal)
	We also share similar view with Nokia. The first point was not agreed yet for DL SPS and motivation is not quite clear on why gNB re-schedules PDSCH and terminate SPS PDSCH repetition earlier. So, we areobjective of the first proposal (sentence). Also, this proposal is not related to SPS PDSCH aggregation across the periodicity.Regarding second proposal (sentence), we are fine since it is similar wording as in UL CG, “The UE is not expected to be configured with the time duration for the transmission ofK nominal repetitions larger than the time duration derived by the periodicityP.” in TS 38.213.

	LGE
	Support (partially)
	We also share the similar view as Nokia. It would be sufficient with the following sentence:
The UE is not expected to be configured with the time duration for the reception of pdsch-AggregationFactor repetitions larger than the time duration derived by the periodicity P obtained from the corresponding sps-Config.

	HW/HiSi
	Agree to the second part
	Agree to: “The UE is not expected to be configured with the time duration for the reception of pdsch-AggregationFactor repetitions larger than the time duration derived by the periodicity P obtained from the corresponding sps-Config”
 
Regarding the first part we share the same view as already brought by other companies before.

	OPPO
	Partial support
	We agree with intention of the proposal. And  proposal from Nokia is sufficient.

	vivo
	Partial support
	We share the same view as Nokia and thinks the proposal from Nokia is sufficient.

	QC
	Partially support
	We share the same view as mentioned by Nokia (only the last part is applicable for SPS)

	Panasonic
	Support in principle
	We agree with Nokia’s proposal, i.e., just to agree following.
The UE is not expected to be configured with the time duration for the reception ofpdsch-AggregationFactor repetitions larger than the time duration derived by the periodicity P obtained from the correspondingsps-Config.

	ZTE
	Support(partially)
	Share with Nokia. The spec quoted by DOCOMO is to define the UE behavior when collision happens. But, it's no need to restrict the transmission behavior of gNB. It's up to gNB implementation to transmit or not in such case.

	Intel
	Support (partially)
	As pointed out by Nokia, only the last sentence is needed. The first sentence is not necessary as, for DL SPS, neither “delayed starts” of a set SPS PDSCH repetitions within a period nor “early termination” of SP SPS PDSCH repetitions via over-riding by DG PDSCH are applicable.

	Ericsson
	Support
	We share the same view as DoCoMo that the SPS can be skipped due to dynamically scheduled PDSCH, i.e., dynamic PDSCH overriding the SPS PDSCH. In addition to 38.214 text cited by DoCoMo, also see 38.321 text below:

[bookmark: _Toc29239828]5.3.1     DL Assignment reception
…
For each Serving Cell and each configured downlink assignment, if configured and activated, the MAC entity shall:
1>  if the PDSCH duration of the configured downlink assignment does not overlap with the PDSCH duration of a downlink assignment received on the PDCCH for this Serving Cell:
2> instruct the physical layer to receive, in this PDSCH duration, transport block on the DL-SCH according to the configured downlink assignment and to deliver it to the HARQ entity;
2> set the HARQ Process ID to the HARQ Process ID associated with this PDSCH duration;
…


	MediaTek
	Partially support
	· Support the last sentence of the proposal “The UE is not expected to be configured with the time duration for the reception of pdsch-AggregationFactor repetitions larger than the time duration derived by the periodicity P obtained from the corresponding sps-Config”.
· For the same reasons highlighted by Nokia, the 1st and 2nd clauses of the first sentence are not needed “the UE expects the repetitions to be terminated after receiving pdsch-AggregationFactor repetitions, or at the last transmission occasion among the pdsch-AggregationFactor repetitions within the period P”.
· It is not clear yet if the following part of the proposal is needed “from the starting symbol of the repetition that overlaps with a PDSCH with the same HARQ process scheduled by DCI format 1_0, 1_1 or 1_2”, which possibly refer to the case of early re-transmission and HARQ process conflict.
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Appendix: Previous relevant agreements 
	RAN1#96
Conclusion:
· It is recommended to support the handling of scenario 1 as listed in R1-1814342 in the Rel-16 WI.
· It is recommended to allow the prioritization of configured grant over dynamic grant under some conditions in case of collision in scenario 2 as listed in R1-1814342 in the Rel-16 WI.
· [bookmark: _Hlk2147477]It is recommended to support the handling of scenario 3 as listed in R1-1814342 in the Rel-16 WI.
· [bookmark: _Hlk2297291]It is recommended to support enhancements for scenario 4 and 5 as listed in R1-1814342 in the Rel-16 WI.

Agreements:
For scenario 2 as listed in R1-1814342, in case the collision between configured grant and dynamic grant occurs in physical layer, options to determine the prioritization between configured grant and dynamic grant include at least – to be further investigated during the WI phase:
· Priority at PHY is determined by MAC layer for the purpose of PHY prioritization.
· Note: this may or may not have any RAN1 impact
· Priority at PHY is determined via using PHY channel(s)/signal(s)/parameters for the purpose of PHY prioritization.
· It is configurable as part of the configured grant configuration whether it should have higher priority than dynamic grant in case of conflict.
· Other options are not precluded.

RAN2#105
Agreements in RAN2
	R2 assumes that the maximum number of active SPS configurations for a given BWP of a serving cell in the specification is 8 or 16 (FFS).
R2 assumes short SPS/CG periodicities and/or multiple SPS/CG configurations and/or combination thereof could be used to mitigate the periodicity misalignment between the TSN periodicity and CG/SPS periodicity. Other solutions not precluded, e.g. to address resource consumption. 
Will support “short” SPS periodicities, at least down to 0.5ms
Ask R1 on feasibility, and additionally the feasibility to go down to even lower values, e.g. 2 symb.  
R2 assumes that activation/deactivation is done by DCI. 
RAN1 should address activation/deactivation DCIs related with configured grant Type 2 and SPS in the case of multiple configurations
When multiple UL CG or DL SPS configurations is configured, an offset for each configuration is needed for the calculation of the HARQ process ID




	RAN1#96bis
Agreements:
· Support separate activation for different DL SPS configurations for a given BWP of a serving cell.
· FFS whether or not to support joint activation in a DCI for two or more DL SPS configurations
· Support separate release for different DL SPS configurations for a given BWP of a serving cell.
· FFS whether or not to support joint release in a DCI for two or more DL SPS configurations 

	RAN1#97
Agreements:
Regarding Q2 in LS from RAN2, the following is captured:
· RAN1 discussed the feasibility of support of shorter periodicities for DL SPS, it is feasible to support periodicity down to 1 slot for all SCSs and single SPS configuration with certain constraints related to HARQ-ACK feedback and combinations of DL & UL SCSs

Conclusion:
· RAN1 will continue to further investigate whether or not it is feasible to support periodicities shorter than 1 slot for SPS.

	RAN1#98
Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs shall be reported (i.e. no dynamic PDSCH HARQ-ACK), support more than one bit of HARQ-ACK feedback for SPS PDSCH without an associated grant in a PUCCH resource 
· FFS applicability to all PUCCH formats
· FFS the number of bits, e.g., the # of configured/activated SPS configurations, etc.
· FFS how to construct both type-1 and type-2 HARQ-ACK codebook for cases where HARQ-ACK feedback for SPS PDSCH is multiplexed with dynamic PDSCH HARQ-ACK 
Conclusion:
· There is no consensus to support joint activation in a DCI for two or more SPS configurations for a given BWP of a serving cell in rel-16. 
Conclusion:
There is no consensus on support of DL SPS periodicity shorter than 1 slot in Rel-16. 
Working assumption:
Support joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell
· Reusing the joint release mechanism as that defined for UL type 2 CG

	RAN1#98bis
Agreements:
Confirm the following working assumption:
	Working assumption:
Support joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell
· Reusing the joint release mechanism as that defined for UL type 2 CG



Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs shall be reported (i.e. no dynamic PDSCH HARQ-ACK), PUCCH formats 2/3/4 are applicable in addition to PUCCH formats 0/1. 
Agreements:
For cases where HARQ-ACK feedback for SPS PDSCH is multiplexed with HARQ-ACK feedback for dynamic scheduled PDSCH, the PUCCH resource to be used is determined by reusing rel-15 mechanism. 

Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs shall be reported (i.e. no dynamic PDSCH HARQ-ACK), RAN1 down-selects the following options:
· Option 1: Multiple PUCCH resources are configured common for all SPS configurations (similar to multi-CSI-PUCCH-ResourceList) per HARQ-ACK codebook. The actual PUCCH resource to be used among PUCCH resources is determined based on HARQ-ACK payload size
· FFS: Number of maximum PUCCH resources
· FFS details (threshold for determining PUCCH resource)
· Option 2: Multiple PUCCH resource sets are configured common for all SPS configurations per HARQ-ACK codebook. The PUCCH resource set to be used is determined based on HARQ-ACK payload size. 
· FFS whether or not to configure PUCCH resource sets separately from PUCCH resource set for dynamic-scheduled PDSCH
· FFS whether to configure separate payload range
· The actual PUCCH resource to be used among PUCCH resources in the chosen PUCCH resource set is determined by reusing rel-15 HARQ-ACK PUCCH resource determination mechanism for dynamic PDSCH based on the latest activation DCI

Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs without associated DL assignment shall be reported (i.e. no dynamic PDSCH HARQ-ACK), 
· Multiple PUCCH resources are configured common for all SPS configurations per HARQ-ACK codebook. The actual PUCCH resource to be used among PUCCH resources is determined based on HARQ-ACK payload size
· Number of PUCCH resources is up to 4
· FFS details (e.g., threshold for determining PUCCH resource)

Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs without associated DL assignment shall be reported (i.e. no dynamic PDSCH HARQ-ACK), PUCCH resource i is selected if HARQ-ACK payload size (not including CRC) is in the range of {Ni,min, …, Ni,max} bits, where the number of PUCCH resources in the selection is from 0 up to 3. 
· N0,min=1, N0,max=2
· For i≠0
· Ni,max is configured by RRC; if not configured, Ni,max is 1706.
· Ni,min is equal to Ni-1,max+1 
Note: The above mechanism is equivalent to rel-15 procedure when a single PUCCH resource is configured per PUCCH resource set.

Agreements:
For cases where only HARQ-ACK feedback for SPS PDSCHs without associated DL assignment shall be reported (i.e. no dynamic PDSCH HARQ-ACK), the number of PRBs for the PUCCH transmission is determined by reusing rel-15 mechanism in Subclause 9.2.3 (UE procedure for reporting HARQ-ACK) of 38.213. 
· The maximum code rate per PUCCH format is reused from the parameter associated with the identified HARQ-ACK codebook for SPS PDSCH

RAN2#107bis
R2 assumes to support 8 as the maximum number of simultaneously activated SPS configurations per BWP per serving cell.
Introduce SPS/CG index to identify each SPS/CG among multiple SPS/CG configurations, i.e., as in Rel-15 LTE.
The association between “state” (used in the joint release DCI) and the CG configuration(s) for type-2 CG is configured via RRC message.
Each CG configuration is always configured independently, as in Rel-15 LTE. 
The association between “state” (used in the joint release DCI) and the SPS configuration(s) is configured via RRC message, if RAN1 working assumption for joint release for multiple SPS configuration is confirmed.
Each SPS configuration is always configured independently, as in Rel-15 LTE. 
Support simultaneous Type 1 & 2 CG configurations in a BWP.
CG periodicities of any integer-multiple of one slot (FFS if we go even lower, e.g. 2 symb, 7 symb) below a maximum value should be supported. FFS on the maximum value of integer N. 
SPS periodicities of any integer-multiple of one slot below a maximum value should be supported in Rel-16. FFS on the maximum value of integer N.
R2 assumes that HARQ offset parameter is explicitly configured by the network for each CG/SPS configuration.
For CG, HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes + harq-procID-offset.
FFS (for checking) if For SPS, HARQ Process ID = [floor(CURRENT_slot/periodicity)] modulo nrofHARQ-Processes + harq-ProcID-offset, Where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame].
Introduce a new confirmation MAC CE format in Rel-16, which reflects the confirmation of multiple configured grant configurations 

	RAN1#99
Agreements:
In Rel-16, multiple DL SPS configurations can be configured on different serving cells in a cell group.

Agreements:
Support DCI format 1-0, 1-1 and 1_2 for Rel-16 SPS activation and for Rel-16 SPS release.

Agreements:
HPN field in the applicable DL DCI formats with CRC scrambled by CS-RNTI and NDI=0 is used to indicate which SPS configuration is to be activated and which SPS configuration(s) is/are to be released
· M LSB HPN bits is used to indicate which configuration is to be activated and which configuration(s) is/are to be released.
· M is determined by the bit length for HPN field for each DCI format for activation and release of SPS configuration(s)

Agreements:
For both type-1 and type-2 HARQ-ACK codebook construction, one HARQ-ACK bit is generated for SPS PDSCH release with a joint release DCI

Agreements:
If the UE is configured with more than one SPS PDSCH configurations, and for type-1 HARQ-ACK codebook construction, 
· For cases where HARQ-ACK feedback for one or more SPS PDSCH receptions without a corresponding PDCCH is multiplexed with HARQ-ACK feedback for dynamic scheduled PDSCH and/or for SPS PDSCH release, or
· For cases where HARQ-ACK feedback for SPS PDSCH release is multiplexed with HARQ-ACK feedback for dynamic scheduled PDSCH, or
· For cases where only HARQ-ACK feedback for SPS PDSCH release shall be reported, 
· HARQ-ACK bit location for SPS PDSCH reception is derived by reusing Rel-15 mechanism (i.e., based on the TDRA table row index and K1 indicated in the activation DCI)   
· HARQ-ACK bit location for SPS PDSCH release with a separate release DCI is derived by reusing Rel-15 mechanism (i.e., based on the TDRA table row index indicated in the activation DCI and K1 indicated in the release DCI)  
· HARQ-ACK bit location for SPS PDSCH release with a joint release DCI is derived based on the TDRA table row index indicated in the activation DCI for SPS PDSCH with the lowest SPS configuration index among the jointly released configurations and K1 indicated in the release DCI
Note: There is no change on the number of HARQ-ACK bits for a PUCCH transmission regardless whether a joint release DCI is present or not.

In Rel-16, when the SPS configurations are released by a joint release DCI, 
· Multiple SPS configurations to be released by the joint release DCI should have the same priority

Agreement
For a rel-16 UE provided by SPS-PUCCH-AN-List a set of PUCCH resources, in case of collision between HARQ-ACK for SPS PDSCH without a corresponding PDCCH and SR for the same priority, reuse Rel-15 rule for collision between HARQ-ACK for dynamic scheduled PDSCH and SR in order to determine the PUCCH resource 

Agreement
For a given SPS configuration activated by DCI format 1_2, the MCS table is determined by reusing Rel-15 mechanism for a SPS configuration activated by DCI format 1_1. 
· No new RRC parameter for mcs-Table is introduced for DCI format 1_2


Working assumption:
In case of collision only between more than one SPS PDSCHs each without a corresponding PDCCH, a UE is not required to decode SPS PDSCHs other than the SPS PDSCH with the lowest SPS configuration index among collided SPS PDSCHs.
· The UE shall report HARQ-ACK feedback only for the SPS PDSCH with the lowest SPS configuration index among collided SPS PDSCHs

Agreement
If the UE is configured with more than one SPS PDSCH configurations, for cases where only HARQ-ACK feedback for one or more SPS PDSCH receptions without a corresponding PDCCH shall be reported (i.e. no HARQ-ACK feedback for dynamic scheduled PDSCH and/or for SPS PDSCH release
· HARQ-ACK bit order for SPS PDSCH reception without a corresponding PDCCH is determined 
· In ascending order of DL slot per {SPS configuration index, serving cell index}, and then in ascending order of SPS configuration index per {serving cell index}, and then in ascending order of serving cell index

Agreement
If the UE is configured with more than one SPS PDSCH configurations, and for type-2 HARQ-ACK codebook construction, 
· HARQ-ACK bit order for SPS PDSCH release with a separate/joint release DCI is derived by reusing rel-15 mechanism (i.e., based on DAI and K1 indicated in the release DCI)  
· HARQ-ACK bit order for SPS PDSCH with associated PDCCH is derived by reusing rel-15 mechanism (i.e., based on DAI and K1 indicated in the activation DCI)
· For cases where HARQ-ACK feedback for one or more SPS PDSCH receptions without a corresponding PDCCH is multiplexed with HARQ-ACK feedback for dynamic scheduled PDSCH and/or for SPS PDSCH release, 
· HARQ-ACK for one or more SPS PDSCH receptions without a corresponding PDCCH is appended after HARQ-ACK bits for dynamic scheduled PDSCHs and/or for SPS PDSCH release 
· In ascending order of DL slot per {SPS configuration index, serving cell index}, and then in ascending order of SPS configuration index per {serving cell index}, and then in ascending order of serving cell index
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