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1	Introduction
This contribution addresses the Rel-16 NR IIoT/URLLC maintenance issue of DL SPS enhancement and other remaining issues. Proposals of open issues from the previous RAN1 meeting are copied in the Appendix for reference.
[bookmark: _Ref178064866]2	Discussion on DL SPS issues
2.1	SPS PDSCH Collisions
In the previous meeting, an agreement is made (see Appendix) that resolves SPS collision among group of SPS PDSCHs and a dynamic PDSCH. In the agreement, first the resolution is appliedconsidering the uplink symbols indicated by RRC parameters tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. However, there can be some more flexible symbols in the RRC based slot configuration and over which if UL transmission is allowed or scheduled. Then uplink symbols/slots can be indicated via dynamic slot configuration through SFI or via dynamic uplink scheduling (e.g., PUSCH, PUCCH, PRACH, or SRS).
[bookmark: _Toc40489912]To correctly decode SPS PDSCH in an overlapping scenario, the SPS PDSCHs over uplink symbols must be excluded due to dynamic slot configuration and dynamic uplink scheduling.
2.2	SPS PDSCH release for UEs with single PDSCH decoding per slot capability
In Section 9.1.2.1 in 38.213 V16.1 is stated that UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot. 
if the UE does not indicate a capability to receive more than one unicast PDSCH per slot and [image: ], [image: ]; [image: ]; 
[bookmark: _Hlk37158438]The UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot;
For a UE working based on Rel. 15, there would not be any issue since the minimum periodicity is 10 msec and gNB can find a slot for transmitting SPS release. But for a UE working based on Rel-16 which can be configured based on unit slot periodicity, then UE does not expect to receive SPS release in Type 1 HARQ ACK codebook construction. Therefore, there would not be any occasion for releasing an SPS configuration. 
Hence, we should SPS release in the same slot without putting any restrictions on the PDSCH. A smart gNB may not transmit PDSCH if it intends to transmit SPS release.
[bookmark: _Toc37462234][bookmark: _Hlk37158606][bookmark: _Toc40489913]Modify the text as: The UE may receive SPS PDSCH release and unicast PDSCH in a same slot.
When a UE receives SPS PDSCH release in a slot, the UE sends HARQ-ACK for that SPS-PDSCH release. Then, the UE reports HARQ-ACK for corresponding SPS release (or group SPS release) whenever it receives in a same slot SPS release and unicast PDSCH. When the UE fails to detect the DCI for SPS PDSCH release when it’s been sent by the gNB, the UE would attempt SPS PDSCH detection and generate a NACK. Since the gNB didn’t have transmit a SPS PDSCH in the slot that the gNB is trying to send a release DCI, and gNB would know that UE missed the SPS release, and gNB can retransmit the SPS release. Although, if a UE can monitor PDSCH but if a SPS release message is decoded and a smart UE may ignore PDSCH.
[bookmark: _Toc37462235][bookmark: _Toc40489914]The UE reports positive HARQ-ACK only in response to SPS PDSCH release, where the UE is expected to receive SPS PDSCH release and SPS PDSCH in a same slot or sub-slot.

In addition, the SPS release could indicate the group release containing one of the SPS ID that shares with the unicast PDSCH.

[bookmark: _Toc40489915]The UE reports positive HARQ-ACK only in response to SPS PDSCH release which can be based on group SPS release where the UE is expected to receive SPS PDSCH release and SPS PDSCH in a same slot or sub-slot.
2.3	HARQ-ACK codebook with PDSCH aggregation
The UE can be configured with SPS repetitions (aggregation). It is assumed the HARQ-ACK feedback is done based on last configured repetition. If for a UE with its last SPS repetition is cancelled by, e.g., some other SPS PDSCH transmission or dynamic transmission, then for that given SPS, there is no placeholder in the codebook to transmit its HARQ-N/ACK. If UE has some DL repetitions transmitted, then UE can derive HARQ-N/ACK bit and sent over the placeholder corresponding to last actual repetition. The N/ACK response for an SPS transmission should be based on the combinations of all actual repetitions as per receiver algorithm (e.g., soft combining), rather based on that last transmitted repetition only. An exampleFig. 1 is presented for Type-1 codebook construction where repetitions of two SPSs collide with SPS ID#1 (high priority) with one repetition and SPS ID#3 (lower priority) with two repetitions. In the figure, we can observe that codebook based on the last row (actual repetition), UE able to equip correct feedback to the gNB than the codebook based on last configured repetition.


Figure 1: Two SPS allocations with repetitions and the transmission of HARQ-N/ACK based on last configured or actual repetition.
[bookmark: _Toc40489916]For Type-1 codebook, the UE reports HARQ-N/ACK feedback on the placeholder corresponding to last actual transmitted repetition instead of a last configured repetition for a given SPS.
2.4	SPS PDSCH release and SPS PDSCH receptions
For a UE with SPS release and SPS PDSCH occurring in the same slot that shares the same SPS ID, the foremost aspect can be considered is the precedence of SPS release over PDSCH. As we earlier said there is no need to enforce restrictions on the relative arrival on either transmission, as smart gNB can easily avoid stressing situations. However, in general, one can consider, given PDSCH can be long, so SPS PDSCH reception should be allowed if it is not entirely after the DCI carrying SPS release, as it may be futile from both gNB and UE perspective in terms of processing power and resource utilization.

[bookmark: _Toc40489917]The SPS PDSCH reception should be allowed if it is not entirely after the DCI carrying SPS release.

2.5	HARQ-ACK bit collision between SPS release and SPS PDSCH
The HARQ-ACK codebook of SPS release and HARQ-ACK codebook of SPS PDSCH can point to the same physical resource. If these codebooks allocated have different priority, then resolution should happen according to the existing prioritization rules, e.g., signaling associated higher priority or lower SPS ID is preferred. In case, the priority index is same, then for Type-1 codebook, where the placeholder is limited, then according to initial discussion, SPS release should take the precedence, otherwise both HARQ-ACKs can be accommodates in case of Type-2 codebook construction. 
[bookmark: _Toc40489918]The collision between HARQ-ACKs between SPS release and SPS PDSCH should be resolved according to the existing prioritization rules. In case of same priority, SPS release should takes the precedence if there is one bit for the HARQ-ACK in the codebook.
2.6	Out-of-order for SPS release and PDSCH transmission
According to the specifications [38.214, Section 5], the out-of-order restrictions binds the transmission of TBs in the same (arrival-time) in accordance with their DCIs order. Additionally, the same restriction applies to HARQ-ACK transmissions for their PDSCH transmissions. However, the issue raised by OPPO to enforce out-of-order restrictions on HARQ-ACKs between the SPS release DCI and PDSCH is unwarranted. The reason is that, these are two different signaling, and thus their HARQ-ACKs can be allowed in any order. 
[bookmark: _Toc40489919]The out-of-order HARQ-ACK restriction should not be applied between SPS release and PDSCH transmission.
2.7 	Text Proposal for HARQ-ACK information in a PUCCH
[bookmark: _Hlk40425388]In specification 38.213 Section 9.1.2, it is stated that
If a UE reports HARQ-ACK information in a PUCCH only for 
-	a SPS PDSCH release indicated by DCI format 1_0 with counter DAI field value of 1, or
-	a PDSCH reception scheduled by DCI format 1_0 with counter DAI field value of 1 on the PCell, or
-	SPS PDSCH receptions
within the [image: ] occasions for candidate PDSCH receptions as determined in Clause 9.1.2.1, the UE determines a HARQ-ACK codebook only for the SPS PDSCH release or only for the PDSCH reception or only for the SPS PDSCH receptions according to corresponding [image: ] occasion(s) on respective serving cell(s), where the value of counter DAI in DCI format 1_0 is according to Table 9.1.3-1 and HARQ-ACK information bits in response to SPS PDSCH receptions are ordered according to the following pseudo-code; otherwise, the procedures in Clause 9.1.2.1 and Clause 9.1.2.2 for a HARQ-ACK codebook determination apply.
The above statement limits the SPS PDCCH release only to DCI format 1_0. In Release-16, SPS release DCI can be single or multiple DL SPS release. In addition, in Release-16 all DCI formats can be used for SPS PDSCH release, we propose a change in the above text in 38.213 to the following text:
If a UE reports HARQ-ACK information in a PUCCH only for 
-	a single or multiple SPS PDSCH release indicated by a DCI format with counter DAI field value of 1, if counter DAI field is configured, or
-	a PDSCH reception scheduled by DCI format 1_0 with counter DAI field value of 1 on the PCell, or
-	SPS PDSCH receptions
within the [image: ] occasions for candidate PDSCH receptions as determined in Clause 9.1.2.1, the UE determines a HARQ-ACK codebook only for the SPS PDSCH release or only for the PDSCH reception or only for the SPS PDSCH receptions according to corresponding [image: ] occasion(s) on respective serving cell(s), where the value of counter DAI in DCI format 1_0 is according to Table 9.1.3-1 and HARQ-ACK information bits in response to SPS PDSCH receptions are ordered according to the following pseudo-code; otherwise, the procedures in Clause 9.1.2.1 and Clause 9.1.2.2 for a HARQ-ACK codebook determination apply
3	Discussion on intra UE prioritization/multiplexing
3.1	LS on Intra-UE Prioritization response
In response to LS from RAN2 [3], we have the following considerations.
Intra UE prioritization behaviour in PHY layer is specified in TS38.214 section 6.1. In case CG PUSCH overlaps with DG PUSCH:
· If high priority CG PUSCH overlaps with low priority DG PUSCH, PHY should proceed with high priority CG PUSCH and cancel DG PUSCH. Here, it is a bit unclear whether CG PUSCH transmission actually carries a TB initiated by MAC layer or not, thus, it would be good to clarify that this behaviour is applicable only when CG PUSCH transmission actually contains a TB initiated by MAC layer according to procedures in 38.321. In other words, if MAC did not generate a TB to be carried by the CG PUSCH, then DG PUSCH is transmitted.
· Otherwise, DG PUSCH should be prioritized and CG PUSCH is ignored. This “otherwise” actually includes any other combinations of priorities (CG-DG: low-low, high-high and low-high). However, the description is not clear whether DG PUSCH transmission contains a TB initiated by MAC layer in UE or it was just a grant scheduled by gNB. In Rel-15, the understanding was, all dynamically scheduled PUSCH transmissions should carry a TB initiated by MAC. However, this behaviour should be revised for Rel-16, considering that a DG-PUSCH may be dropped due to its lower priority. The behaviour for Rel-16 should be, a DG-PUSCH is automatically dropped if MAC didn’t provide a TB for it, and such DG-USCH does not participate in intra-UE prioritization procedure.

[bookmark: _Toc40489676]In case of intra UE prioritization, when high priority CG PUSCH overlaps with low priority DG PUSCH, it is unclear from RAN1 specification whether DG PUSCG is cancelled only if CG PUSCH transmission actually contains a TB initiated by MAC layer.
[bookmark: _Toc40489677]In case Rel-16 intra UE prioritization, it is unclear in RAN1 specification whether transmission of DG PUSCH always contains a TB initiated by MAC or not.

[bookmark: _Toc40489920]Add clarification to TS38.214 that when high priority CG PUSCH overlaps with low priority DG PUSCH, the DG PUSCH is cancelled only if MAC has generated a TB to be carried by the CG PSUCH transmission.
[bookmark: _Toc40489921]Add clarification to TS38.214 that for both CG-PUSCH and DG-PUSCH, the PUSCH participates in the intra-UE multiplexing/prioritization procedure only if the PUSCH contains a TB from MAC. Otherwise, an empty PUSCH is automatically dropped.
For Option 2 “RAN1 changes PHY specification to accommodate current MAC behaviour”, there can be difficulties to change PHY behaviour. Specifically, when first PUSCH prioritization with PUCCH is done based on its priority, e.g. high priority PUSCH muxed with high priority UCI information, then this high priority PUSCH is cancelled together with UCI due to another high priority PUSCH, there is no procedures in RAN1 specification to do re-multiplexing of UCI in new PUSCH, thus, high priority UCI can be lost. Hence, this behaviour is not desired from PHY layer point of view.
Therefore, Option 1 “RAN2 changes MAC specification to accommodate current PHY behavior” looks easier from RAN1 perspective.
[bookmark: _Toc40489922]In response to RAN2 LS on Intra-UE Prioritization, indicate a preference to Option 1.

3.2	Support of Collision Handling of PUSCH of Different Priorities
There has been a debate on whether Rel-16 supports collision handling of PUSCH of different priorities, when the collision is:
(1) DG-PUSCH vs CG-PUSCH, or 
(2) CG-PUSCH vs CG-PUSCH.

For revised WID from RAN#85, these collision combinations are explicitly called out, RAN1 is included in the bullet. Thus the understanding is, RAN1 made agreements covering DG-PUSCH vs CG-PUSCH and CG-PUSCH vs CG-PUSCH even after RAN#85. Also, since these are explicitly spelled out in Rel-16 WID, RAN1 should not fall back to Rel-15 understanding that these are not supported.
	RP-192324 (RAN#85)

1. The detailed objectives for NR intra-UE prioritization/multiplexing are:
1. Specify enhancements to address resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs [RAN2, RAN1].



In intra-UE prioritization and prioritization discussion, the following agreement was made without excluding the two collision cases above. Thus collision handling of above two cases are supported by Rel-16.
	
Agreements (RAN1#98bis):
For intra-UE collision handling at the PHY layer, in case a high-priority UL transmission overlaps with a low-priority UL transmission, drop the low-priority UL transmission under certain constraint (particularly timeline).
· The UL transmission is a positive SR, HARQ-ACK, PUSCH or P/SP-CSI on PUCCH.
· FFS: for other types of UL transmission, e.g. SRS, PRACH, PUCCH-BFR, etc.
· FFS details of dropping behaviours.
· FFS details of processing timeline issues, e.g.
· How to handle the case where the timeline condition is not satisfied.
· Necessity of a new timeline.

Agreement (RAN1#99)
To resolve collision between UL transmissions, a UE performs the following: 
1. Step 1: Resolve collision between UL transmissions with same priority. 
1. Step 2: Resolve collision between UL transmissions with different priorities.

Agreement (RAN1#99)
When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 
· The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1 after the end of PDCCH scheduling the high-priority transmission, where
· Tproc,2 is correponding to UE processing time capability for the carrier. 
· Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability
· Note: d_2,1=0 is for cancellation
· The minimum processing time of the high priority channel is extended by d2 symbols
· Value d2 is the time duration corresponding to 0,1,2 symbols reported by UE capability
The overlapping condition is per repetition of the uplink transmission




[bookmark: _Toc40489678]Rel-16 already supports collision handling of DG-PUSCH vs CG-PUSCH, or CG-PUSCH vs CG-PUSCH.

[bookmark: _GoBack]Conclusion
Based on the discussion in the previous sections we propose the following:

Observation 1	In case of intra UE prioritization, when high priority CG PUSCH overlaps with low priority DG PUSCH, it is unclear from RAN1 specification whether DG PUSCG is cancelled only if CG PUSCH transmission actually contains a TB initiated by MAC layer.
Observation 2	In case Rel-16 intra UE prioritization, it is unclear in RAN1 specification whether transmission of DG PUSCH always contains a TB initiated by MAC or not.
Observation 3	Rel-16 already supports collision handling of DG-PUSCH vs CG-PUSCH, or CG-PUSCH vs CG-PUSCH.

Based on the discussion above, we have the following proposals:
Proposal 1	To correctly decode SPS PDSCH in an overlapping scenario, the SPS PDSCHs over uplink symbols must be excluded due to dynamic slot configuration and dynamic uplink scheduling.
Proposal 2	Modify the text as: The UE may receive SPS PDSCH release and unicast PDSCH in a same slot.
Proposal 3	The UE reports positive HARQ-ACK only in response to SPS PDSCH release, where the UE is expected to receive SPS PDSCH release and SPS PDSCH in a same slot or sub-slot.
Proposal 4	The UE reports positive HARQ-ACK only in response to SPS PDSCH release which can be based on group SPS release where the UE is expected to receive SPS PDSCH release and SPS PDSCH in a same slot or sub-slot.
Proposal 5	For Type-1 codebook, the UE reports HARQ-N/ACK feedback on the placeholder corresponding to last actual transmitted repetition instead of a last configured repetition for a given SPS.
Proposal 6	The SPS PDSCH reception should be allowed if it is not entirely after the DCI carrying SPS release.
Proposal 7	The collision between HARQ-ACKs between SPS release and SPS PDSCH should be resolved according to the existing prioritization rules. In case of same priority, SPS release should takes the precedence if there is one bit for the HARQ-ACK in the codebook.
Proposal 8	The out-of-order HARQ-ACK restriction should not be applied between SPS release and PDSCH transmission.
Proposal 9	Add clarification to TS38.214 that when high priority CG PUSCH overlaps with low priority DG PUSCH, the DG PUSCH is cancelled only if MAC has generated a TB to be carried by the CG PSUCH transmission.
Proposal 10	Add clarification to TS38.214 that for both CG-PUSCH and DG-PUSCH, the PUSCH participates in the intra-UE multiplexing/prioritization procedure only if the PUSCH contains a TB from MAC. Otherwise, an empty PUSCH is automatically dropped.
Proposal 11	In response to RAN2 LS on Intra-UE Prioritization, indicate a preference to Option 1.
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Appendix. Proposals from RAN1#100 e-meeting

R1-2003000
Agreements:
· In case dynamic scheduled PDSCH and multiple SPS PDSCHs are overlapped in time domain,
· 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).

Agreements:
In case of collision in time domain among SPS PDSCHs each without a corresponding PDCCH after excluding SPS PDSCHs overlapping semi-static UL symbols,
· 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 Q, set j=j+1. Designate the received SPS PDSCH as survivor SPS PDSCH.
· Step 2: The survivor SPS PDSCH in step 1 and any other SPS PDSCH(s) overlapping (even partially) with the survivor SPS PDSCH in step 1 are excluded from Q. 
· Step 3: Repeat step 1 and 2 until the group is empty or j≥N, where N is the number of unicast PDSCHs in a slot supported by the UE

Agreements:
· Note: this supersedes the agreed TP to Sec. 5.1 in TS 38.214 from Email discussion [100b-e-NR-L1enh-URLLC-IIoTenh-03]
· Adopt the following text proposal for section 5.1 in TS 38.214:
	5.1        UE procedure for receiving the physical downlink shared channel
<Unchanged text is omitted>
If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, partially or fully overlapping in time, a UE is not required to receive a PDSCH among these PDSCHs other than one with the lowest configured sps-ConfigIndex. after resolving overlapping with symbols in the slot indicated as uplink by tdd-ULDL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated, a UE receives one or more PDSCHs without corresponding PDCCH transmissions in the slot as specified below.
‒         Step 0: set j=0-number of selected PDSCH for decoding. Set Q to set of activated PDSCHs without corresponding PDCCH transmissions within the slot
‒         Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q, set j=j+1. Designate the received PDSCH as survivor PDSCH.
‒        Step 2: The survivor PDSCH in step 1 and any other PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 are excluded from Q. 
‒        Step 3: Repeat step 1 and 2 until Q is empty or j is equal to the number of unicast PDSCHs in a slot supported by the UE
 <Unchanged text is omitted>


Reason for changes
According to the specification, how exactly to determine the SPS PDSCH(s) to be received among a group of SPS PDSCHs is unclear.

Summary of changes
Add the procedure on how to determine the SPS PDSCH(s) to be received among a group of SPS PDSCHs.

Specs/Sections impacted
TS 38.214 Clause 5.1

Consequences if not approved
How exactly to determine the SPS PDSCH(s) to be received among a group of SPS PDSCHs remains unclear.
Agreements:
· Adopt the following text proposal for section 5.1 in TS 38.214:
	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 after resolving overlapping for PDSCHs without corresponding PDCCH transmissions 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.
<Unchanged text is omitted>


Reason for changes
In case overlapping among SPS PDSCHs and overlapping among SPS PDSCH(s) and dynamic scheduled PDSCH happen together, how to determine PDSCH(s) to be received is unclear. 

Summary of changes
Add “after resolving overlapping for PDSCHs without corresponding PDCCH transmissions” into the description on overlapping handling among SPS PDSCH(s) and dynamic scheduled PDSCH

Specs/Sections impacted
TS 38.214 Clause 5.1

Consequences if not approved
In case overlapping among SPS PDSCHs and overlapping among SPS PDSCH(s) and dynamic scheduled PDSCH happen together, how to determine PDSCH(s) to be received remains unclear.
Agreements: 
If dynamic scheduled PDSCH is overlapped with multiple SPS PDSCHs after resolving overlapping for SPS PDSCHs, the reference SPS PDSCH for the 14 symbols is an SPS PDSCH having the earliest starting symbol among SPS PDSCHs overlapped with dynamic scheduled PDSCH after resolving overlapping for SPS PDSCHs. 

R1-2003001
Agreements:
· Latest proposals 2-2-1a/2-2-3a/2-2-4 are agreement (see summary R1-2003001)


Proposal 2-2-1a
HARQ-ACK feedback for a SPS PDSCH is included in the HARQ-ACK codebook when the SPS PDSCH is cancelled by DCI/dynamic SFI in which case NACK is generated for the SPS PDSCH. 
 
Proposal 2-2-3a:
Adopt the following text proposal for section 9.1.2.2 in TS 38.213:
	9.1.2.2 Type-1 HARQ-ACK codebook in physical uplink shared channel
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by DCI format 0_0, then
-     if theUE has not received any PDSCH or SPS PDSCH release that the UE transmits corresponding HARQ-ACK information in the PUSCH, based on a value of a respective PDSCH-to-HARQ_feedback timing indicator field in a DCI format scheduling the PDSCH reception or the SPS PDSCH release or on the value ofdl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format, in any of the [image: ] occasions for candidate PDSCH receptions by DCI format 1_0 or DCI format 1_1 or SPS PDSCH on any serving cell [image: ], as described in Clause 9.1.2.1,the UE does not multiplex HARQ-ACKinformation in the PUSCH transmission;
-     else the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1, except that harq-ACK-SpatialBundlingPUCCH is replaced byharq-ACK-SpatialBundlingPUSCH, unless the UE receivesonly a SPS PDSCH release,or only SPS PDSCH reception, or only a PDSCHthat is scheduled by DCI format 1_0 with acounter DAI fieldvalue of 1 on the PCell in the [image: ] occasions for candidate PDSCH receptions in which casethe UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2.
A UE sets to NACK value in the HARQ-ACK codebook any HARQ-ACK information corresponding to PDSCH reception or SPS PDSCH release that the UE detects in a PDCCH monitoring occasion that starts after a PDCCH monitoring occasion where the UE detects a DCI format 0_0 or a DCI format 0_1 scheduling the PUSCH transmission.
A UE does not expect to detect a DCI format switching a DL BWP within[image: ] symbols prior to a first symbol of a PUSCH transmission where the UE multiplexes HARQ-ACK information, where [image: ] is defined in [6, TS 38.214].
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1 when a value of the DAI fieldin DCI format0_1 is [image: ] except that harq-ACK-SpatialBundlingPUCCH is replaced byharq-ACK-SpatialBundlingPUSCH. The UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when[image: ] unless the UE receives only a SPS PDSCH release,or only a SPS PDSCH(s), or only a PDSCHthat is scheduled by DCI format 1_0 with acounter DAI fieldvalue of 1 on the PCell in the [image: ] occasions for candidate PDSCH receptions in which casethe UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2.[image: ] if the DAI field in DCI format 0_1 is set to '0'; otherwise,[image: ].


Reason for changes
The case for multiple HARQ-ACK bits corresponding to multiple SPS PDSCHs without DG PDSCH is missing when the UE multiplexes HARQ-ACK information in a PUSCH transmission. 

Summary of changes
Change a SPS PDSCH to SPS PDSCH(s)

Specs/Sections impacted
TS 38.213 Clause 9.1.2.2

Consequences if not approved
The case for multiple HARQ-ACK bits corresponding to multiple SPS PDSCHs without DG PDSCH is missing when the UE multiplexes HARQ-ACK information in a PUSCH transmission.
Proposal 2-2-4:
Adopt the following text proposal for section 9.1 in TS 38.213:
	9.1      HARQ-ACK codebook determination	
<Unchanged text is omitted>
A UE does not expect to be indicated to transmit HARQ-ACK information for more than one SPS PDSCH reception in a same PUCCH if the UE is provided a single SPS PDSCH configuration in a cell group.


Reason for changes
Due to introduction of short SPS periodicity (e.g., 1 slot), it becomes possible for UE to transmit HARQ-ACK information for more than one SPS PDSCH reception in a same PUCCH even though the UE is configured with a single SPS configuration in a cell group especially when DL SCS is greater than UL SCS.

Summary of changes
Remove the text for the restriction on more than one SPS PDSCH reception in a same PUCCH when the UE is configured with a single SPS configuration in a cell group.

Specs/Sections impacted
TS 38.213 Clause 9.1

Consequences if not approved
No support of 1 slot SPS periodicity when DL SCS is twice greater than UL SCS.
No support of SPS periodicity small than 4 slot when DL SCS is four times greater than UL SCS.
No support of SPS periodicity small than 8 slot when DL SCS is eight times greater than UL SCS.

Conclusion:
· For type-1 codebook, Rel-15 behavior is not to include a HARQ-ACK bit for the SPS PDSCH if the SPS PDSCH is cancelled by dynamic SFI/DCI if only one HARQ-ACK bit for the SPS PDSCH is to be transmitted on a PUCCH.
· For type-2 codebook, Rel-15 behavior is to include a HARQ-ACK bit for SPS PDSCH if the SPS PDSCH is cancelled by dynamic SFI/DCI.

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

Agreements:
Adopt the following text proposal for section 9.1.2 in TS 38.213:
	while 
if UE is configured to receive a SPS PDSCH in slot  for SPS PDSCH configurations on serving cell , and the SPS PDSCH is required to be received among overlapping SPS PDSCHs, if any according to [6, TS 38.214], or based on a UE capability for a number of PDSCH receptions in a slot according to [6, TS 38.214] 
and if HARQ-ACK for the SPS PDSCH is associated with the PUCCH
 = HARQ-ACK information bit for this SPS PDSCH reception 
;
end if
;
end while


Reason for changes
The current pseudo-code may be misleading that HARQ-ACK bit for an SPS PDSCH not associated with a PUCCH may be also included in the HARQ-ACK codebook for the PUCCH transmission. 

Summary of changes
Add the sentence of “and if HARQ-ACK for the SPS PDSCH is associated with the PUCCH”.

Specs/Sections impacted
TS 38.213 Clause 9.1.2

Consequences if not approved
Unclear UE behavior on HARQ-ACK codebook construction for PDSCH without corresponding PDCCH.

R1-2003002
Conclusion
It is RAN1’s understanding, that the parameters of PDSCH transmissions without corresponding PDCCH transmissions follow the parameters of a PDSCH scheduled by the DCI format used to activate the PDSCH transmissions without corresponding PDCCH transmissions.

Agreements:
In case of collision in time domain among SPS PDSCHs each without a corresponding PDCCH, when a UE is configured with pdsch-AggregationFactor, SPS PDSCH overlapping handling is performed per slot.
· FFS: Type-1 and Type-2 HARQ-ACK codebook construction when UE is configured with (multiple) pdsch-AggregationFactor


Agreements:
Adopt the following text proposal for section 5.1.3.1 in TS 38.214:
	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. 
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. 
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 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


Reason for changes
For SPS PDSCH activated by DCI format 1_2, the SPS transmission after activation (scheduled by CS-RNTI with NDI=0) and the following SPS transmissions are not using the same MCS table if the UE is not configured with the higher layer parameter mcs-Table given by SPS-config, and the higher layer parameter mcs-Table-ForDCIFormat1_2 given by PDSCH-Config is set to 'qam256'.

Summary of changes
For SPS PDSCH activated by DCI format 1_2, both the SPS transmission after activation (scheduled by CS-RNTI with NDI=0) and the following SPS transmissions are using the MCS table of 256QAM if the UE is not configured with the higher layer parameter mcs-Table given by SPS-config, and the higher layer parameter mcs-Table-ForDCIFormat1_2 given by PDSCH-Config is set to 'qam256'. 

Specs/Sections impacted
TS 38.214 Clause 5.1.3.1

Consequences if not approved
For SPS PDSCH activated by DCI format 1_2, the SPS transmission after activation (scheduled by CS-RNTI with NDI=0) and the following SPS transmissions are not using the same MCS table if the UE is not configured with the higher layer parameter mcs-Table given by SPS-config, and the higher layer parameter mcs-Table-ForDCIFormat1_2 given by PDSCH-Config is set to 'qam256'.


Agreements:
· Adopt the following text proposal for section 5.1 in TS 38.214:
	<Unchanged text is omitted>
If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are partially or fully overlapping in time in a slot, a UE is not required to receive a PDSCH among these PDSCHs other than one with the lowest configured sps-ConfigIndex in the slot. 


Note: This TP was superseded by other TP in the email thread [100b-e-NR-L1enh-URLLC-IIoTenh-03]. 
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