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Introduction
This contribution discusses remaining issues for DL SPS. 

Discussion
1 
2 
Multiple aggregation factors for DL SPS
Following agreements were achieved in RAN1#100bE meeting
	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




In last meeting, following agreement was further achieved
	Agreement
For Type-1 HARQ-ACK codebook, the set of MA,c occasions for candidate PDSCH receptions should be determined based on the maximum of the values of pdsch-AggregationFactor values, if provided in SPS-Config and/or PDSCH-Config, if provided.
· FFS: if RepNumR16 is provided
· For SPS PDSCH(s) with aggregation factor, UE generates A/N bits in the same way as in Rel-15 with pdsch- aggregation factor in Rel-15 with given set of MA,c occasions




For Type-1 HARQ-ACK codebook, the remaining issue is the case when RepNumR16 is provided. Although in MIMO it was agreed to use  to generate the Type-1 HARQ-ACK codebook, this agreement is based on the assumption that the last repetition can always be ensured by gNB. For dynamic scheduled PDSCHs, this is a reasonable assumption, however, for SPS PDSCH, the assumption can hardly be ensured since SPS PDSCH can be cancelled by another SPS PDSCH with smaller index, semi-static configured UL symbols, dynamic SFI, dynamic grant and etc. Therefore, for a UE provided with RepNumR16, the maximum of RepNumR16 should be used to generate Type-1 HARQ-ACK codebook to ensure the HARQ-ACK can be included in the HARQ-ACK codebook for a SPS PDSCH with at least one repetition received by UE.
Proposal 1: For Type-1 HARQ-ACK codebook, the set of MA,c occasions for candidate PDSCH receptions should be determined based on the maximum value of RepNumR16, if provided. The following TP should be adopted.

	TS 38.213
9.1.2.1 Type-1 HARQ-ACK codebook determination
…
If the UE is provided pdsch-AggregationFactor in SPS-Config or PDSCH-Config and no entry in pdsch-TimeDomainAllocationList includes RepNumR16 in PDSCH-TimeDomainResourceAllocation,  is a maximum value of pdsch-AggregationFactor in SPS-Config or PDSCH-Config;  If the UE is provided at least one entry in pdsch-TimeDomainAllocationList includes RepNumR16 in PDSCH-TimeDomainResourceAllocation,  is a maximum value of RepNumR16; otherwise . The UE reports HARQ-ACK information for a PDSCH reception
-	from slot  to slot , if  is provided by pdsch-AggregationFactor [6, TS 38.214], or 
-	from slot  to slot , if the Time domain resource assignment field in the DCI format scheduling the PDSCH reception indicates an entry in pdsch-TimeDomainAllocationList containing RepNumR16, or 
-	in slot , otherwise 
only in a HARQ-ACK codebook that the UE includes in a PUCCH or PUSCH transmission in slot , where  is a number of slots indicated by the PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format or provided by dl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format. If the UE reports HARQ-ACK information for the PDSCH reception in a slot other than slot , the UE sets a value for each corresponding HARQ-ACK information bit to NACK.
…



For Type-2 HARQ-ACK codebook, pdsch-AggregationFactor should also be clarified for PDCCH MO set determination. In Rel-15, there is only one value of pdsch-AggregationFactor for a serving cell. In Rel-16, PDSCHs can be associated with different values of pdsch-AggregationFactor. PDCCH MO set should be determined based on all the values of pdsch-AggregationFactor provided in both SPS-Config or PDSCH-Config. 
PDCCH MO set is determined first. For each PDCCH MO within the set, UE needs to check whether there is a PDCCH schedules a PDSCH or indicates an SPS release with HARQ-ACK feedback in the same slot n.
For a PUCCH in slot n, the PDCCH MO set should contain all the possible PDCCH occasions in which a PDCCH may schedule a PDSCH or indicate an SPS release with HARQ-ACK feedback in the same slot n.
For example, SPS #1 is configured with pdsch-AggregationFactor =2, SPS #2 is configured with  pdsch-AggregationFactor =4, PDSCH-config is configured with pdsch-AggregationFactor =8. DL and UL have the same SCS. K0=0, K1={1,2,3,4,5,6,7,8}.
As shown in Figure 1, it is possible that UE can receive DCI 1, 2 and 3. DCI 1 activates SPS #1 with K1=8, DCI 2 activates SPS #2 with K1=8, DCI 3 schedules a PDSCH3 with K1=8. The HARQ-ACK of DCI 1, DCI 2 and PDSCH 3 would be multiplexed on a PUCCH in slot n. For a value K1=8, the PDCCH MO set should contain the slots n-15, n-11 and n -9. For another value K1=7, the PDCCH MO set should contain the slots n-14, n-10 and n -8…
It needs to be clarified that the PDCCH MO set should include all the possible slots determined based on all the possible values of K0, K1 and pdsch-AggregationFactor. 
[image: cid:image005.png@01D619CF.47BE0B10]
Figure 1. PDCCH MO set for different values of pdsch-AggregationFactor
Proposal 2: For Type-2 HARQ-ACK codebook, monitoring occasions for PDCCH on an active DL BWP of a serving cell should be determined by all the values of pdsch-AggregationFactor and/or pdsch-AggregationFactor-r16, when provided. The following TP should be adopted.
	TS 38.213
9.1.3.1 Type-2 HARQ-ACK codebook in physical uplink control channel
A UE determines monitoring occasions for PDCCH with DCI format scheduling PDSCH receptions or SPS PDSCH release on an active DL BWP of a serving cell , as described in Clause 10.1, and for which the UE transmits HARQ-ACK information in a same PUCCH in slot  based on
-	PDSCH-to-HARQ_feedback timing indicator field values for PUCCH transmission with HARQ-ACK information in slot  in response to PDSCH receptions or SPS PDSCH release
-	slot offsets  [6, TS 38.214] provided by time domain resource assignment field in a DCI format scheduling PDSCH receptions or SPS PDSCH release and by pdsch-AggregationFactor and/or pdsch-AggregationFactor-r16 or RepNumR16, when provided.
…



PUCCH power control for HARQ-ACK codebook of multiple SPS PDSCH receptions
Following conclusion and agreements were achieved in RAN1#100bE meeting,
	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.



There is an issue for PUCCH power control when all the SPS PDSCHs are cancelled by DCI/dynamic SFI and the UCI only contains the HARQ-ACK codebook for SPS PDSCHs. If the number of SPS PDSCHs is larger than 2 and no larger than 11, PUCCH format 2 or PUCCH format 3 or PUCCH format 4 will be used to transmit the UCI. [image: ] will be 0. Take Type-2 HARQ-ACK codebook as an example, if UE is configured to receive 3 SPS PDSCHs with HARQ-ACK in slot n (no dynamic scheduled PDSCH or DCI indicating SPS release). When all these SPS PDSCHs are cancelled by dynamic SFI, according to the agreements from last meeting, the HARQ-ACK codebook consists of 3 NACKs. However, when calculating [image: ], since UE does not receive any SPS PDSCH, the number of SPS PDSCH receptions is 0, and all the other variables are 0 in this case, therefore [image: ]should be 0 in this case. 
	TS 38.213
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…
If a UE is not provided PDSCH-CodeBlockGroupTransmission for each of the [image: ] serving cells, or for PDSCH receptions scheduled by a DCI format that does not support CBG-based PDSCH receptions, or for SPS PDSCH reception, or for SPS PDSCH release, and if [image: ], the UE determines a number of HARQ-ACK information bits [image: ] for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as 
	
where 
-	if [image: ], [image: ] is the value of the counter DAI in the last DCI format scheduling PDSCH reception or indicating SPS PDSCH release for any serving cell [image: ] that the UE detects within the [image: ] PDCCH monitoring occasions. 
-	if [image: ] 
-	if the UE does not detect any DCI format that includes a total DAI field in a last PDCCH monitoring occasion within the [image: ] PDCCH monitoring occasions where the UE detects at least one DCI format scheduling PDSCH reception or indicating SPS PDSCH release for any serving cell [image: ], [image: ] is the value of the counter DAI in a last DCI format the UE detects in the last PDCCH monitoring occasion
-	if the UE detects at least one DCI format that includes a total DAI field in a last PDCCH monitoring occasion within the [image: ] PDCCH monitoring occasions where the UE detects at least one DCI format scheduling PDSCH reception or indicating SPS PDSCH release for any serving cell [image: ], [image: ] is the value of the total DAI in the at least one DCI format that includes a total DAI field
-	[image: ] if the UE does not detect any DCI format scheduling PDSCH reception or indicating SPS PDSCH release for any serving cell [image: ] in any of the [image: ] PDCCH monitoring occasions.
-	[image: ] is the total number of a DCI format scheduling PDSCH reception or indicating SPS PDSCH release that the UE detects within the [image: ] PDCCH monitoring occasions for serving cell [image: ]. [image: ] if the UE does not detect any DCI format scheduling PDSCH reception or indicating SPS PDSCH release for serving cell [image: ] in any of the [image: ] PDCCH monitoring occasions.
-	[image: ] if the value of maxNrofCodeWordsScheduledByDCI is 2 for any serving cell [image: ] and harq-ACK-SpatialBundlingPUCCH is not provided; otherwise, [image: ].
-	[image: ] is the number of transport blocks the UE receives in a PDSCH scheduled by a DCI format that the UE detects in PDCCH monitoring occasion [image: ] for serving cell [image: ] if harq-ACK-SpatialBundlingPUCCH is not provided, or the number of PDSCH scheduled by a DCI format that the UE detects in PDCCH monitoring occasion [image: ] for serving cell [image: ] if harq-ACK-SpatialBundlingPUCCH is provided, or the number of DCI format that the UE detects and indicate SPS PDSCH release in PDCCH monitoring occasion [image: ] for serving cell [image: ]. 
-	[image: ] is the number of SPS PDSCH receptions by the UE on serving cell [image: ] for which the UE transmits corresponding HARQ-ACK information in the same PUCCH as for HARQ-ACK information corresponding to PDSCH receptions within the [image: ] PDCCH monitoring occasions.…



If  [image: ]is 0, the HARQ-ACK codebook contains all NACKs and gNB knowns that the HARQ-ACK codebook contains all NACKs. In such case, if [image: ]=0 and [image: ]=0, [image: ] will be -∞. This should be avoided. In this case, a PUCCH has no SR, no CSI, and all HARQ-ACK bits are known (have NACK values), there is no information in the PUCCH, therefore, UE should not transmit the PUCCH.
Proposal 3: For a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits smaller than or equal to 11, if UCI only contains all known NACKs for the cancelled SPS PDSCHs in the HARQ-ACK codebook, UE does not transmit the PUCCH. The following TP should be adopted.
	TS 38.213
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
…
If [image: ], the UE determines a number of HARQ-ACK information bits [image: ] for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as [image: ] where 
-	[image: ] is the number of transport blocks the UE receives in PDSCH reception occasion [image: ] for serving cell [image: ] if harq-ACK-SpatialBundlingPUCCH and PDSCH-CodeBlockGroupTransmission are not provided, or the number of transport blocks the UE receives in PDSCH reception occasion [image: ] for serving cell [image: ] if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_0, or the number of PDSCH receptions if harq-ACK-SpatialBundlingPUCCH is provided or SPS PDSCH release in PDSCH reception occasion [image: ] for serving cell [image: ] and the UE reports corresponding HARQ-ACK information in the PUCCH.
-	[image: ] is the number of CBGs the UE receives in a PDSCH reception occasion [image: ] for serving cell [image: ] if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_1 and the UE reports corresponding HARQ-ACK information in the PUCCH.
If ,  and UE does not transmit HARQ-ACK information in the PUCCH.
…
9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
…
If a UE is not provided PDSCH-CodeBlockGroupTransmission for each of the [image: ] serving cells, or for PDSCH receptions scheduled by a DCI format that does not support CBG-based PDSCH receptions, or for SPS PDSCH reception, or for SPS PDSCH release, and if [image: ], the UE determines a number of HARQ-ACK information bits [image: ] for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as 
	
where 
…
-	[image: ] is the number of SPS PDSCH receptions by the UE on serving cell [image: ] for which the UE transmits corresponding HARQ-ACK information in the same PUCCH as for HARQ-ACK information corresponding to PDSCH receptions within the [image: ] PDCCH monitoring occasions.
If ,  and UE does not transmit HARQ-ACK information in the PUCCH.
…



SPS release 
In RAN1#101-e, the following agreement has been reached for the SPS release and corresponding HARQ-ACK bits. 
	Agreement 
It is not supported that a SPS release PDCCH in a slot is received after the end of the SPS PDSCH reception in the slot for the same SPS configuration corresponding to the SPS release PDCCH if HARQ-ACKs for the SPS release and the SPS reception would map to the same PUCCH. 
· FFS: if HARQ-ACKs for the SPS release and the SPS reception mapping to different PUCCHs


· Joint release
The above agreement mainly focused on single release. With multiple SPS configurations and joint release, gNB may need to transmit the release PDCCH such that some of the indicated SPS PDSCHs end after the end of the PDCCH while some end before the end of PDCCH. An example is shown below in Figure 2 where the A/N of SPS release PDCCH and A/N of SPS config#0 and #1 are all mapped to the same PUCCH. 


Figure 2 
Two UE behavior can be defined in this case.
· Behavior 1: The above agreement is applied per configuration. All indicated SPS PDSCHs in the slot need to end after the end of PDCCH. Therefore the above scenario is not supported.
· Behavior 2: It is supported if at least one of the SPS PDSCHs with the configuration indices indicated in the release PDCCH ends after the release PDCCH. In this case, the above scenario is supported. 
The motivation for behavior 2, is that SPS config#0 will be bottleneck for PDSCH processing timeline. Upon detection of the release PDCCH, UE will anyway have sufficient time to replace the individual A/N of the indicated SPS PDSCHs with a single A/N for the release PDCCH. 
Proposal 4: In case of joint SPS release, down select from the two options below.
· Alt. 1 (behavior 1): It is not supported that a SPS release PDCCH in a slot is received after the end of any of the SPS PDSCH receptions with the indicated SPS configurations in the slot, if HARQ-ACKs for the SPS release PDCCH and the indicated SPS receptions in the slot would map to the same PUCCH 
· Alt. 2 (behavior 2): It is not supported that a SPS release PDCCH in a slot is received after the end of every SPS PDSCH reception with the indicated SPS configurations in the slot, if HARQ-ACKs for the SPS release and the indicated SPS receptions in the slot would map to the same PUCCH. UE is not expected to receive the indicated SPS PDSCHs ending later than release PDCCH.

· Cross carrier SPS release
For X-CC when the numerology of PDCCH and SPS PDSCH are different, the notion of “slot” in the above agreement needs to be defined. If PDCCH slot is used, the following figure may not be supported which puts restriction on the network operation and scheduling specially when multiple SPS configurations are configured on one serving cell and are scheduled on a different cell with maximum difference in numerologies. Since at least for type-1 HARQ CB, the A/N of the release PDCCH is placed in the latest PDSCH slot overlapping with the PDCCH, this slot should be used as reference for the above agreement.


Figure 3
Proposal 5: For cross-carrier SPS release, the latest PDSCH slot which overlaps with the release PDCCH is used to determine if the SPS release is supported or not.
According to Proposal 5, in the above figure slot  is the reference slot, and the behavior is determined solely based on that slot. SPS#0, #1, #2, #3 in slots  and  are received.
Proposal 6: The following TP should be adopted for Proposal 4 (Alt 2), Proposal 5 for TS 38.213 V16.2.0 Section 9.1.
	TS 38.213
9.1 HARQ-ACK codebook determination
…
UE is not expected to receive one or more SPS PDSCHs in a slot, if UE receives a PDCCH indicating a SPS PDSCH release corresponding to the SPS configurations of the SPS PDSCHs in the slot, where the slot is the slot which overlaps with the end of the ending symbol of the PDCCH, if 
· The end of a last symbol of the PDCCH reception is after the end of a last symbol of all the indicated SPS PDSCH reception(s) in the slot, and
·  HARQ-ACK information for the SPS PDSCH release and the indicated SPS PDSCH receptions in the slot would be multiplexed in a same PUCCH
If a UE is configured to receive one or morea SPS PDSCH(s) in a slot for a SPS configuration, and if the UE receives a PDCCH  indicating a SPS PDSCH release corresponding to one or more the SPS configuration(s) in the slot where the end of a last symbol of the PDCCH reception is not after the end of a last symbol of all of the SPS PDSCH reception(s), and if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH reception(s) would be multiplexed in a same PUCCH, the UE does not expect to receive the SPS PDSCH(s) in the slot, which end after the end of the PDCCH, does not generate HARQ-ACK information for the SPS PDSCH reception(s), and generates a HARQ-ACK information bit for the SPS PDSCH release. 
…



· SPS PDSCH with aggregation factor
In our understanding how to apply the above agreement for the case of SPS PDSCH configured with aggregation factor should be further discussed. Since one A/N bit is generated for the entire SPS PDSCH reception with aggregation factor, if the A/N for PDSCH and release PDCCH are mapped to the same PUCCH, the above agreement may be interpreted to disallow this scenario which can unnecessarily reduce the network flexibility to release the SPS PDSCHs configured with aggregation factor. Moreover, form the UE implementation point of view, the last SPS PDSCH occasion among the repetition is anyways provided with sufficient processing time. The depicted scenario in the following figure is practically no different from receiving a single SPS PDCH in slot  and DCI indicating its release in slot  which should be allowed. 




Proposal 7: When the SPS PDSCH is configured with aggregation factor, for SPS release when HARQ-ACKs for the SPS release PDCCH and the SPS reception are mapped to the same PUCCH, down select from the following options.
· Alt. 1 It is not supported that a SPS release PDCCH in a slot is received after the end of any of the SPS PDSCH receptions among the SPS PDSCH repetition period.
· Alt. 2 It is not supported that a SPS release PDCCH in a slot is received after the end of the last SPS PDSCH reception among the SPS PDSCH repetition period. If release PDCCH is received before the last SPS PDSCH, then UE is not expected to receive the SPS PDSCH, and only HARQ-ACK for release PDCCH is reported.
Proposal 8: The following TP should be adopted for Proposal 7 (Alt 2) for TS 38.213 V16.2.0 Section 9.1
	TS 38.213
9.1 HARQ-ACK codebook determination
…
If a UE is configured to receive a SPS PDSCH in a slot for a SPS configuration, and if the UE receives a PDCCH  indicating a SPS PDSCH release corresponding to the SPS configuration in the slot where the end of a last symbol of the PDCCH reception is not after the end of a last symbol of the SPS PDSCH reception in the slot or not after the end of a last symbol of the last occasion of the SPS PDSCH reception with aggregation factor, and if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH reception would be multiplexed in a same PUCCH, the UE does not expect to receive the SPS PDSCH, does not generate HARQ-ACK information for the SPS PDSCH reception, and generates a HARQ-ACK information bit for the SPS PDSCH release.
…



Dynamic scheduled PDSCH cancel SPS PDSCH
In Rel-15, the timeline of dynamic scheduled PDSCH cancelling SPS PDSCH when the two PDSCHs are overlapping in the time domain is defined.
	TS 38. 214  5.1
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.



In RAN1#100bE meeting, we have discussed the case when UE only capable of receiving one unicast PDSCH in Type-1 HARQ-ACK codebook. The maximum number of received unicast PDSCHs is also discussed in multiple SPS overlapping (Option 2, Step 3). In these cases, when the number of received unicast PDSCHs exceeds UE’s capability, supporting dynamic scheduled PDSCH cancel non-overlapping SPS PDSCH is beneficial for scheduling flexibility and reducing latency. 
For example, UE is capable of receiving one unicast PDSCH per slot. There is an SPS PDSCH in OFDM symbol 12 and 13 in each slot. If there is URLLC traffic arriving at the beginning of a slot, gNB cannot schedule a PDSCH not overlapping with OFDM symbol 12 or 13 with current spec.
Proposal 9: Dynamic scheduled PDSCH can cancel non-overlapping SPS PDSCH when the number of received unicast PDSCHs exceeds UE’s capability. The following TP should be adopted.
	TS 38.214
5.1 UE procedure for receiving the physical downlink shared channel
…
The UE is not expected to decode a PDSCH in a serving cell scheduled by a PDCCH with C-RNTI, CS-RNTI or MCS-C-RNTI and one or multiple PDSCH(s) required to be received according to this Subclause in the same serving cell without a corresponding PDCCH transmission if the PDSCHs partially or fully overlap in time except if the PDCCH scheduling the PDSCH ends at least 14 symbols before the earliest starting symbol of the PDSCH(s) without the corresponding PDCCH transmission, in which case the UE shall decode the PDSCH scheduled by the PDCCH.
The UE is not expected to decode a PDSCH in a serving cell scheduled by a PDCCH with C-RNTI, CS-RNTI or MCS-C-RNTI and one or multiple PDSCH(s) required to be received according to this Subclause in the same serving cell without a corresponding PDCCH transmission if the number of PDSCHs without the corresponding PDCCH transmission is equal to the number of unicast PDSCHs in a slot supported by the UE and the PDSCHs are not overlapped in time except if the PDCCH scheduling the PDSCH ends at least 14 symbols before the earliest starting symbol of the PDSCH with the largest SPS configuration index, in which case the UE shall decode the PDSCH scheduled by the PDCCH and the UE is not required to receive the PDSCH with the largest SPS configuration index.
…



Conclusions
This contribution discussed about remaining issues for others. Following is the summary of this contribution. 
Proposal 1: For Type-1 HARQ-ACK codebook, the set of MA,c occasions for candidate PDSCH receptions should be determined based on the maximum value of RepNumR16, if provided. The following TP should be adopted.

	TS 38.213
9.1.2.1 Type-1 HARQ-ACK codebook determination
…
If the UE is provided pdsch-AggregationFactor in SPS-Config or PDSCH-Config and no entry in pdsch-TimeDomainAllocationList includes RepNumR16 in PDSCH-TimeDomainResourceAllocation,  is a maximum value of pdsch-AggregationFactor in SPS-Config or PDSCH-Config;  If the UE is provided at least one entry in pdsch-TimeDomainAllocationList includes RepNumR16 in PDSCH-TimeDomainResourceAllocation,  is a maximum value of RepNumR16; otherwise . The UE reports HARQ-ACK information for a PDSCH reception
-	from slot  to slot , if  is provided by pdsch-AggregationFactor [6, TS 38.214], or 
-	from slot  to slot , if the Time domain resource assignment field in the DCI format scheduling the PDSCH reception indicates an entry in pdsch-TimeDomainAllocationList containing RepNumR16, or 
-	in slot , otherwise 
only in a HARQ-ACK codebook that the UE includes in a PUCCH or PUSCH transmission in slot , where  is a number of slots indicated by the PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format or provided by dl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format. If the UE reports HARQ-ACK information for the PDSCH reception in a slot other than slot , the UE sets a value for each corresponding HARQ-ACK information bit to NACK.
…


[bookmark: _GoBack]
Proposal 2: For Type-2 HARQ-ACK codebook, monitoring occasions for PDCCH on an active DL BWP of a serving cell should be determined by all the values of pdsch-AggregationFactor and/or pdsch-AggregationFactor-r16, when provided. The following TP should be adopted.
	TS 38.213
9.1.3.1 Type-2 HARQ-ACK codebook in physical uplink control channel
A UE determines monitoring occasions for PDCCH with DCI format scheduling PDSCH receptions or SPS PDSCH release on an active DL BWP of a serving cell , as described in Clause 10.1, and for which the UE transmits HARQ-ACK information in a same PUCCH in slot  based on
-	PDSCH-to-HARQ_feedback timing indicator field values for PUCCH transmission with HARQ-ACK information in slot  in response to PDSCH receptions or SPS PDSCH release
-	slot offsets  [6, TS 38.214] provided by time domain resource assignment field in a DCI format scheduling PDSCH receptions or SPS PDSCH release and by pdsch-AggregationFactor and/or pdsch-AggregationFactor-r16 or RepNumR16, when provided.
…



Proposal 3: For a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits smaller than or equal to 11, if UCI only contains all known NACKs for the cancelled SPS PDSCHs in the HARQ-ACK codebook, UE does not transmit the PUCCH. The following TP should be adopted.
	TS 38.213
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
…
If [image: ], the UE determines a number of HARQ-ACK information bits [image: ] for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as [image: ] where 
-	[image: ] is the number of transport blocks the UE receives in PDSCH reception occasion [image: ] for serving cell [image: ] if harq-ACK-SpatialBundlingPUCCH and PDSCH-CodeBlockGroupTransmission are not provided, or the number of transport blocks the UE receives in PDSCH reception occasion [image: ] for serving cell [image: ] if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_0, or the number of PDSCH receptions if harq-ACK-SpatialBundlingPUCCH is provided or SPS PDSCH release in PDSCH reception occasion [image: ] for serving cell [image: ] and the UE reports corresponding HARQ-ACK information in the PUCCH.
-	[image: ] is the number of CBGs the UE receives in a PDSCH reception occasion [image: ] for serving cell [image: ] if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_1 and the UE reports corresponding HARQ-ACK information in the PUCCH.
If ,  and UE does not transmit HARQ-ACK information in the PUCCH.
…
9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
…
If a UE is not provided PDSCH-CodeBlockGroupTransmission for each of the [image: ] serving cells, or for PDSCH receptions scheduled by a DCI format that does not support CBG-based PDSCH receptions, or for SPS PDSCH reception, or for SPS PDSCH release, and if [image: ], the UE determines a number of HARQ-ACK information bits [image: ] for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as 
	
where 
…
-	[image: ] is the number of SPS PDSCH receptions by the UE on serving cell [image: ] for which the UE transmits corresponding HARQ-ACK information in the same PUCCH as for HARQ-ACK information corresponding to PDSCH receptions within the [image: ] PDCCH monitoring occasions.
If ,  and UE does not transmit HARQ-ACK information in the PUCCH.
…



Proposal 4: In case of joint SPS release, down select from the two options below.
· Alt. 1 (behavior 1): It is not supported that a SPS release PDCCH in a slot is received after the end of any of the SPS PDSCH receptions with the indicated SPS configurations in the slot, if HARQ-ACKs for the SPS release PDCCH and the indicated SPS receptions in the slot would map to the same PUCCH 
· Alt. 2 (behavior 2): It is not supported that a SPS release PDCCH in a slot is received after the end of every SPS PDSCH reception with the indicated SPS configurations in the slot, if HARQ-ACKs for the SPS release and the indicated SPS receptions in the slot would map to the same PUCCH. UE is not expected to receive the indicated SPS PDSCHs ending later than release PDCCH.
Proposal 5: For cross-carrier SPS release, the latest PDSCH slot which overlaps with the release PDCCH is used to determine if the SPS release is supported or not.
Proposal 6: The following TP should be adopted for Proposal 4 (Alt 2), Proposal 5 for TS 38.213 V16.2.0 Section 9.1.
	TS 38.213
9.1 HARQ-ACK codebook determination
…
UE is not expected to receive one or more SPS PDSCHs in a slot, if UE receives a PDCCH indicating a SPS PDSCH release corresponding to the SPS configurations of the SPS PDSCHs in the slot, where the slot is the slot which overlaps with the end of the ending symbol of the PDCCH, if 
· The end of a last symbol of the PDCCH reception is after the end of a last symbol of all the indicated SPS PDSCH reception(s) in the slot, and
·  HARQ-ACK information for the SPS PDSCH release and the indicated SPS PDSCH receptions in the slot would be multiplexed in a same PUCCH
If a UE is configured to receive one or morea SPS PDSCH(s) in a slot for a SPS configuration, and if the UE receives a PDCCH  indicating a SPS PDSCH release corresponding to one or more the SPS configuration(s) in the slot where the end of a last symbol of the PDCCH reception is not after the end of a last symbol of all of the SPS PDSCH reception(s), and if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH reception(s) would be multiplexed in a same PUCCH, the UE does not expect to receive the SPS PDSCH(s) in the slot, which end after the end of the PDCCH, does not generate HARQ-ACK information for the SPS PDSCH reception(s), and generates a HARQ-ACK information bit for the SPS PDSCH release. 
…


Proposal 7: When the SPS PDSCH is configured with aggregation factor, for SPS release when HARQ-ACKs for the SPS release PDCCH and the SPS reception are mapped to the same PUCCH, down select from the following options.
· Alt. 1 It is not supported that a SPS release PDCCH in a slot is received after the end of any of the SPS PDSCH receptions among the SPS PDSCH repetition period.
· Alt. 2 It is not supported that a SPS release PDCCH in a slot is received after the end of the last SPS PDSCH reception among the SPS PDSCH repetition period. If release PDCCH is received before the last SPS PDSCH, then UE is not expected to receive the SPS PDSCH, and only HARQ-ACK for release PDCCH is reported.
Proposal 8: The following TP should be adopted for Proposal 7 (Alt 2) for TS 38.213 V16.2.0 Section 9.1
	TS 38.213
9.1 HARQ-ACK codebook determination
…
If a UE is configured to receive a SPS PDSCH in a slot for a SPS configuration, and if the UE receives a PDCCH  indicating a SPS PDSCH release corresponding to the SPS configuration in the slot where the end of a last symbol of the PDCCH reception is not after the end of a last symbol of the SPS PDSCH reception in the slot or not after the end of a last symbol of the last occasion of the SPS PDSCH reception with aggregation factor, and if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH reception would be multiplexed in a same PUCCH, the UE does not expect to receive the SPS PDSCH, does not generate HARQ-ACK information for the SPS PDSCH reception, and generates a HARQ-ACK information bit for the SPS PDSCH release.
…



Proposal 9: Dynamic scheduled PDSCH can cancel non-overlapping SPS PDSCH when the number of received unicast PDSCHs exceeds UE’s capability. The following TP should be adopted.
	TS 38.214
5.1 UE procedure for receiving the physical downlink shared channel
…
The UE is not expected to decode a PDSCH in a serving cell scheduled by a PDCCH with C-RNTI, CS-RNTI or MCS-C-RNTI and one or multiple PDSCH(s) required to be received according to this Subclause in the same serving cell without a corresponding PDCCH transmission if the PDSCHs partially or fully overlap in time except if the PDCCH scheduling the PDSCH ends at least 14 symbols before the earliest starting symbol of the PDSCH(s) without the corresponding PDCCH transmission, in which case the UE shall decode the PDSCH scheduled by the PDCCH.
The UE is not expected to decode a PDSCH in a serving cell scheduled by a PDCCH with C-RNTI, CS-RNTI or MCS-C-RNTI and one or multiple PDSCH(s) required to be received according to this Subclause in the same serving cell without a corresponding PDCCH transmission if the number of PDSCHs without the corresponding PDCCH transmission is equal to the number of unicast PDSCHs in a slot supported by the UE and the PDSCHs are not overlapped in time except if the PDCCH scheduling the PDSCH ends at least 14 symbols before the earliest starting symbol of the PDSCH with the largest SPS configuration index, in which case the UE shall decode the PDSCH scheduled by the PDCCH and the UE is not required to receive the PDSCH with the largest SPS configuration index.
…
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