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Introduction
At RAN1 #114, a contribution to clarify the UE behavior regarding the first SPS PDSCH [1] was submitted and discussed. As it is likely the discussion will continue in RAN1 #114-bis, in this contribution we provide our views on the raised issues. Discussion on issues related to the first CG PUSCH at activation can be found in [4].
Discussion   

In March 2022, in the agreed CR submitted by moderator [2], the reason for change was given as:

During RAN1#107 and RAN1#107bis in the Rel-17 PUCCH coverage enhancements discussion the question of whether the 1st SPS PDSCH transmitted in response of the SPS PDSCH activation should be considered as an SPS-PDSCH (PDSCH without a corresponding PDCCH), or a “regular” dynamic-grant-scheduled PDSCH that has a corresponding PDCCH. RAN1#108 discussed the issue, identified that two possible interpretations exist and proceeded to clarify the specification.


And the summary of change was given as:

 Clarify in 9.1.3.1 that
· DAI field of the DL SPS activation DCI is to be ignored
· The SPS-PDSCH “associated with a corresponding activation DCI” is considered as SPS-PDSCH in HARQ-ACK information multiplexing to the  HARQ-ACK information bits.
Clarify in 9.2.3 that
· The PUCCH resource determination procedure excludes the PUCCH Resource Indication field in the SPS PDSCH activation DCI
The PUCCH resource determination for the SPS-PDSCH “associated with the corresponding activation DCI” follows the RRC-configured n1PUCCH-AN, or SPS-PUCCH-AN-List like all the subsequent SPS-PDSCHs do.

Through NR’s discussion history and the chosen solution adopted in RAN1 #108-e  [2],  two points should be clear as of today:
· The PUCCH resource for transmission of SPS HARQ-ACK(s) prior to any UCI multiplexing processing is the RRC configured PUCCH resource (with n1PUCCH-AN) or one of the RRC configured PUCCH resources under SPS-PUCCH-AN-List; PRI in the activation DCI is ignored;
· UCI multiplexing involves multiple steps: 1) UCI multiplexing for overlapping PUCCHs, 2) UCI multiplexing between PUCCH and PUSCH. Sufficient processing time must be guaranteed for them. In Clause 9.2.5 of TS 38.213, the timeline conditions for various cases are listed:


If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot and, when applicable as described in clauses 9.2.5.1 and 9.2.5.2, the UE is configured to multiplex different UCI types in one PUCCH, and at least one of the multiple overlapping PUCCHs or PUSCHs is in response to a DCI format detection by the UE, the UE multiplexes all corresponding UCI types if the following conditions are met. If one of the PUCCH transmissions or PUSCH transmissions is in response to a DCI format detection by the UE, the UE expects that the first symbol  of the earliest PUCCH or PUSCH, among a group overlapping PUCCHs and PUSCHs in the slot, satisfies the following timeline conditions
-	 is not before a symbol with CP starting after  after a last symbol of any corresponding PDSCH,  is given by maximum of  where for the i-th PDSCH with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs and PUSCHs, ,  is selected for the i-th PDSCH following [6, TS 38.214],  is selected based on the UE PDSCH processing capability of the i-th PDSCH and SCS configuration , where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH scheduling the i-th PDSCH, the i-th PDSCH, the PUCCH with corresponding HARQ-ACK transmission for the i-th PDSCH, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs. 
-	 is not before a symbol with CP starting after  after a last symbol of any corresponding SPS PDSCH release or of a DCI format 1_1 indicating SCell dormancy as described in clause 10.3, or of a DCI format 1_1 indicating a request for a Type-3 HARQ-ACK codebook report without scheduling PDSCH.  is given by maximum of  where for the i-th PDCCH providing the SPS PDSCH release or the DCI format 1_1 with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs and PUSCHs, ,  as described in clause 10.2, or DCI format 1_1 that requests Type-3 HARQ-ACK codebook report as described in clause 10.2, or the DCI format 1_1 indicating SCell dormancy without scheduling a PDSCH reception as described in clause 10.3, where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH providing the i-th SPS PDSCH release or the DCI format 1_1, the PUCCH with corresponding HARQ-ACK transmission for the i-th SPS PDSCH release or the DCI format 1_1, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs. 
[Other paragraphs are omitted ]
-	if there is an aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of 
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and
-	any PDCCH scheduling a PDSCH, or SPS PDSCH release, or providing a DCI format 1_1 indicating SCell dormancy, or a DCI format 1_1 indicating a request for a Type-3 HARQ-ACK codebook report without scheduling PDSCH, with corresponding HARQ-ACK information in an overlapping PUCCH in the slot
where  corresponds to the smallest SCS configuration among the SCS configuration of the PDCCHs, the smallest SCS configuration for the group of the overlapping PUSCHs, and the smallest SCS configuration of CSI-RS associated with the DCI format scheduling the PUSCH with the multiplexed aperiodic CSI report, and  for  ,  for  and  for .  is defined in [6, TS 38.214] and it is applied only if  of table 5.4-1 in [6, TS 38.214] is applied to the determination of .
-	, , , , , and  are defined in [6, TS 38.214] and  and  are defined in [4, TS 38.211]. 
If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot, one of the PUCCHs includes HARQ-ACK information in response to an SPS PDSCH reception, and any PUSCH is not in response to a DCI format detection, the UE expects that the first symbol [image: ] of the earliest PUCCH or PUSCH satisfies the first of the previous timeline conditions with the exception that components associated to a SCS configuration for a PDCCH scheduling a PDSCH or a PUSCH are absent from the timeline conditions. 


The paragraph highlighted in red comes from an agreement reached in RAN1 #94 (August 2018) [3]:

Agreements:
· When HARQ-ACK corresponding to SPS PDSCH without scheduling DCI overlaps only with configured PUCCH resource(s) for CSI and/or SR and/or PUSCH resources with configured grant in a slot, 
· The timeline requirement for UCI multiplexing is satisfied if the earliest symbol among these PUCCH(s)/PUSCH(s) starts no earlier than N1+X symbols after the last symbol of the corresponding SPS-PDSCH(s).
· X is defined as agreed in RAN1#93.
· The pseudo-code in 9.2.5 of TS38.213 is applicable to resolve overlapping among PUCCH resources (if any)
· After resolving overlapping among PUCCH resources (if any), the PUCCH UCI is multiplexed on the overlapping PUSCH resource with configured grant (if any). 
· Note: this does not apply to PUSCH or SPS PDSCH as part of the activation 

On applicable timing conditions relevant for SPS PDSCH, we can enumerate several cases:

Case 1) Besides configured CSI/SR (if any), the PUCCH carrying HARQ-ACK is for SPS HARQ-ACK only; PUSCH(s) (if any) is either CG PUSCH or SP-CSI PUSCH (excluding the first transmission(s) at activation)
 The paragraph highlighted in red is for the case where among the overlapping PUCCH(s) and/or PUSCH(s), the PUCCH carrying HARQ-ACK is for SPS HARQ-ACK only after the first SPS PDSCH at activation as the scheduling PDCCH’s SCS is excluded from the derivation of  . At the same time, if all the overlapping PUSCHs are configured grant or SP-CSI PUSCH, then all the PUSCHs are excluded from the derivation of   By the note in the RAN1 #94 agreement, then “SPS PDSCH reception” should mean “SPS PDSCH reception after the first SPS PDSCH as part of activation”. However, in a number of places in TS 38.213, “SPS PDSCH reception” is used in contrast with “SPS PDSCH release”; over there it seems then “SPS PDSCH reception” would include even the very first SPS PDSCH at activation. Some clarification on “SPS PDSCH reception” and “PDSCH reception without a corresponding PDCCH” in the specification seems justified, or at least some conclusion regarding correct reading of the specification is captured in Chairman’s notes.

Case 2) PUCCH carrying HARQ-ACK includes at least one HARQ-ACK for a DG PDSCH is present; if a PUSCH is present, no restriction is imposed on it.

 And the text highlighted in cyan should cover the case with the first SPS PDSCH at activation, which requires one to read the underlined text  “the PDCCH scheduling the i-th PDSCH” as covering the PDCCH activation of a SPS configuration also, besides PDCCH scheduling a DG PDSCH. 

Case 3) Besides configured CSI/SR (if any), the PUCCH carrying HARQ-ACK is for SPS HARQ-ACK only; there is at least one PUSCH present and the PUSCH is not a configured transmission.
With the case where among the overlapping PUCCH(s) and/or PUSCH(s), the PUCCH carrying HARQ-ACK is for SPS HARQ-ACK only after the first SPS PDSCH at activation, and at least one PUSCH is a DG PUSCH or the first CG PUSCH or the first SP-CSI PUSCH after activation, it seems there is not a corresponding paragraph to determine the timing condition as Case 3) is not covered by Case 1) or Case 2). 

We note in an earlier version of TS 38.213, there was the wording “(if any)” after “the PDCCH scheduling the i-th PDSCH”. Perhaps the wording can be put back to cover Case 3, so the text reads as “the PDCCH scheduling the i-th PDSCH (if any)”, then for subsequent SPS PDSCHs, the SCS of PDCCH carrying the activation DCI is not considered in the determination of .
Alternatively, “the PDCCH scheduling the i-th PDSCH” can be changed to “the PDCCH scheduling/triggering the i-th PDSCH”, and with that the SCS of PDCCH carrying the activation DCI is always considered in the determination of , not only for the first SPS PDSCH, but also for subsequent SPS PDSCH.

We have
Proposal 1: Clarify the specification text regarding “SPS PDSCH operation” for the case all overlapping PUCCH(s)/PUSCH(s) are configured transmissions. 

Proposal 2: Clarify the specification regarding in the determination of  for the case where with configured CSI/SR (if any), the PUCCH carrying HARQ-ACK is for SPS HARQ-ACK only; there is at least one PUSCH present and the PUSCH is not a configured transmission.


Conclusion
In this contribution, we discuss the clarification on SPS PDSCH. We have  
Proposal 1: Clarify the specification text regarding “SPS PDSCH operation” for the case all overlapping PUCCH(s)/PUSCH(s) are configured transmissions. 

Proposal 2: Clarify the specification regarding in the determination of  for the case where with configured CSI/SR (if any), the PUCCH carrying HARQ-ACK is for SPS HARQ-ACK only; there is at least one PUSCH present and the PUSCH is not a configured transmission.
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