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Introduction
In last RAN1 meeting, following agreements are made for DL SPS. In this contribution, it discusses opens issue for DL SPS and PHR. 

	Agreements:
For a UE not indicating a capability to receive more than one unicast PDSCH per slot, in a slot with more than one SPS PDSCHs each without a corresponding PDCCH and no dynamic scheduled PDSCH and/or for SPS PDSCH release, a UE is not required to receive 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 the slot.
Agreements:
In a slot with more than one SPS PDSCHs each without a corresponding PDCCH, for Type-1 HARQ-ACK codebook and without HARQ-ACK feedback for dynamic scheduled PDSCH and/or for SPS PDSCH release in the slot, or for Type-2 HARQ-ACK codebook, 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 without associated PDCCH.
Agreements:
Introduce configuration of PDSCH aggregation factor (pdsch-AggregationFactor) per DL SPS configuration with the value range of {1,2,4,8} [RRC impact]
   For PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, or PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled with CS-RNTI with NDI=0
‒          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
Agreements:
For PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by CS-RNTI with NDI=0, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, the UE is not expected to be configured with the time duration for the reception of pdsch-AggregationFactor repetitions in sps-Config (if configured) or in pdsch-config (otherwise) larger than the time duration derived by the periodicity P obtained from the corresponding sps-Config.




Discussion
1 
2 
SPS PDSCHs overlapping in time domain
Regarding DL SPS, how to resolve multiple overlapped DL SPSs in a slot is one of open issues as follows.

	Proposal 1-1:
Option 1: Intel, Xiaomi, Panasonic, ZTE, OPPO, LGE, HW/HiSi, MTK, QC (based on the previous responses)
In case of collision in time domain among SPS PDSCHs each without a corresponding PDCCH, 
· A UE receives and decodes only one of SPS PDSCHs with the lowest SPS configuration index within a group of overlapping SPS PDSCHs on the same serving cell. 
· A SPS PDSCH belongs to a group of overlapping SPS PDSCHs
· If its SLIV is within the starting symbol of the first SPS PDSCH in that group, and the last symbol of the last SPS PDSCH in that group, and
· If this SPS PDSCH overlaps in time at least with another SPS PDSCH on the same serving cell in a slot, and
· If the starting and ending symbols of this SPS PDSCH overlaps in time at least with another SPS PDSCH on the same serving cell in a slot if the SPS PDSCH is neither the first nor the last SPS PDSCH in the group

Option 2: CATT, DCM, vivo, Samsung, Nokia/NSB, Ericsson
In case of collision in time domain among SPS PDSCHs each without a corresponding PDCCH, 
· 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 received/decoded SPS PDSCH and any other SPS PDSCH(s) overlapping, even partially, the survivor SPS PDSCH 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




As we discussed in last meeting, it should support option 2 with following key reasons.
- It is evident that option 2 provides better performance than option 1 because larger SPS PDSCHs can be processed without unnecessary dropping. 
- From UE implementation point of view, option 2 is simpler than option 1 because option 1 requires additional assumption on what first SPS PDSCH and last SPS PDSCH are and therefore it may need to continue to update first SPS PDSCH and last SPS PDSCH depending on the set of SPS PDSCHs. Furthermore, option 1 is not straightforward in order that a UE constructs a group of overlapping SPS PDSCHs.
Proposal 1: Adopt option 2 to resolve a group of overlapping SPS PDSCHs on the same serving cell in a slot. 
	Another issue is how to resolve overlapping between dynamic scheduled PDSCH and multiple SPS PDSCHs. In Rel-15, UE decodes dynamic scheduled PDSCH and does not decode SPS PDSCH if those are overlapped in time domain and the processing time requirement is satisfied considering that there is only one SPS PDSCH configuration is allowed for a cell group. However, it needs to additional procedures to resolve overlapping between dynamic scheduled PDSCH and multiple SPS PDSCHs as multiple SPS PDSCHs can be configured per a carrier. Although following proposal 1-3 is pending because there is an argument that it may relate to proposal 1-1, it is straightforward to agree regardless of outcomes from proposal 1-1 as both options in proposal 1-1 could be applicable under proposal 1-3 without any change. 
	Proposal 1-3: 
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).



Proposal 2: support proposal 1-3 and 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 in which case the UE shall decode the PDSCH scheduled with C-RNTI or MCS-C-RNTI.
UE shall decode the PDSCH scheduled with C-RNTI or MCS-C-RNTI if the PDSCH is overlapped with one or multiple PDSCH scheduled in the same serving cell with CS-RNTI, and if the PDCCH scheduling the PDSCH with C-RNTI or MCS-C-RNTI ends at least 14 symbols before the start of the first PDSCH with CS-RNTI without the corresponding DCI among one or multiple overlapping PDSCH with CS-RNTI. 



Multiple aggregation factors for DL SPS
It was agreed to introduce configuration of PDSCH aggregation factor (pdsch-AggregationFactor) per DL SPS configuration with the value range of {1,2,4,8} in last meeting. The discussion regarding multiple SPS PDSCHs overlapping in the time domain does not include the case when pdsch-AggregationFactor is configured. There can be two alternatives.
Alt 1: SPS PDSCHs overlapping handling is done per slot.
Alt 2: SPS PDSCHs overlapping handling is done per SPS PDSCH configuration.
A simple example is given in Figure 1. SPS PDSCH 2 is configured with pdsch-AggregationFactor = 2. The repeated SPS PDSCH 2 overlaps with SPS PDSCH 1 in slot 2. According to current agreements, SPS PDSCH 2 in slot 2 would not be received, however, whether the SPS PDSCH 2 in slot 1 would be received should be clarified.
[image: ]
Figure 1:  SPS PDSCH repetition overlapping
For Alt1, SPS PDSCH 2 in slot 1 would be received, on the contrary, for Alt2, SPS PDSCH 2 in slot 1 would not be received since the SPS PDSCH repetition is considered as a whole. Alt 1 is more flexible and beneficial for the SE compared with Alt 2. 
Proposal 3: SPS PDSCHs overlapping handling should be done per slot when configured with pdsch-AggregationFactor.
For Type-1 HARQ-ACK codebook, there can be multiple values of pdsch-AggregationFactor since both DG PDSCH and SPS PDSCH can be in a same HARQ-ACK codebook. To guarantee the PDSCH repetition with different values of pdsch-AggregationFactor can have HARQ-ACK information in the HARQ-ACK codebook in TDD scenario, the maximum of pdsch-AggregationFactor values provided in SPS-Config and/or PDSCH-Config should be used to generate the Type-1 HARQ-ACK codebook, otherwise there might be no bits for a DG PDSCH or SPS PDSCH in the HARQ-ACK codebook. 
For example, there are two SPS configurations. SPS 1 is configured with pdsch-AggregationFactor of 2, SPS 2 is configured with pdsch-AggregationFactor of 4. PDSCH and PUCCH have the same SCS configuration. The DL/UL slot format is DDUU for slot 0 to 3. For a HARQ-ACK codebook in a PUCCH in slot 4, if  , for slot 3, according to the current pseudo code, the TDRA row will be deleted from the table for slot 3 due to UL conflicts. There will be no HARQ-ACK information for a last PDSCH repetition in slot 3 in a HARQ-ACK codebook. However, there can be an SPS PDSCH #2 starting repetition in slot 0 with K1 = 1, although the SPS PDSCH repetition will not be received in slot 2 and 3, the SPS PDSCH #2 should have a HARQ-ACK feedback in the HARQ-ACK codebook in slot 4. On the contrary, if  , for slot 3, the TDRA rows will not be deleted since the PDSCH can be received in slot 0 or 1. 
Similarly, if dynamic indication of slot based PDSCH repetition (RepNumR16) is configured, the maximum of the values of pdsch-AggregationFactor values provided in SPS-Config and/or PDSCH-Config and values of RepNumR16 should be used to generating Type-1 HARQ-ACK codebook.
Proposal 4: 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 and values of RepNumR16, if provided. The following TP should be adopted.

	TS 38.213
9.1.2.1 Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell [image: ], an active DL BWP, and an active UL BWP, as described in Clause 12, the UE determines a set of [image: ] occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot [image: ]. If serving cell [image: ] is deactivated, the UE uses as the active DL BWP for determining the set of [image: ] occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values [image: ] associated with the active UL BWP
a)	If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell [image: ], [image: ] is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0
[bookmark: _Hlk508697304]b)	If the UE is configured to monitor PDCCH for DCI format 1_1 for serving cell [image: ], [image: ] is provided by dl-DataToUL-ACK for DCI format 1_1
b)	on a set of row indexes [image: ] of a table that is provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], or by the union of the first set of row indexes and a second set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config, associated with the active DL BWP and defining respective sets of slot offsets [image: ], start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]
c)	on the ratio [image: ] between the downlink SCS configuration [image: ] and the uplink SCS configuration [image: ] provided by subcarrierSpacing in BWP-Downlink and BWP-Uplink for the active DL BWP and the active UL BWP, respectively
d)	if provided, on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated as described in Clause 11.1 
e)	if CA-slot-offset is provided, on and  for serving cell , or on  and  for the cell of PUCCH transmission, as described in [4, TS 38.211].
f) on , where  is the maximum of values of pdsch-AggregationFactor, if provided in SPS-Config and/or PDSCH-Config, and values of RepNumR16, if provided.
If a UE
-	is not provided CORESETPoolIndex or is provided CORESETPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided CORESETPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ACKNACKFeedbackMode = JointFeedback
where 
-	a serving cell is placed in a first set  of  serving cells if the serving cell includes a first CORESET, and
-	a serving cell is placed in a second set  of  serving cells if the serving cell includes a second CORESET, and
-	serving cells are placed in a set according to an ascending order of a serving cell index
the UE generates a Type-1 HARQ-ACK codebook for the set   and the set  of serving cells separately by setting  and  in the following pseudo-code. The UE concatenates the HARQ-ACK codebook generated for the set  followed by the HARQ-ACK codebook generated for the set  to obtain a total number of [image: ] HARQ-ACK information bits..
For the set of slot timing values [image: ], the UE determines a set of [image: ] occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a single SPS PDSCH release is same as for a corresponding SPS PDSCH reception. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to multiple SPS PDSCH releases by a single DCI format is same as for a corresponding SPS PDSCH reception with the lowest SPS configuration index among the multiple SPS PDSCH releases.
Set [image: ] - index of occasion for candidate PDSCH reception or SPS PDSCH release
Set [image: ]
Set [image: ]
Set [image: ] to the cardinality of set [image: ]
Set k =0 – index of slot timing values [image: ], in descending order of the slot timing values, in set [image: ] for serving cell [image: ]
If a UE is not provided CA-slot-offset for any serving cell of PDSCH receptions and for the serving cell of corresponding PUCCH transmission with HARQ-ACK information
while [image: ] 
if [image: ] 
Set [image: ] – index of a DL slot within an UL slot
while [image: ] 
Set [image: ] to the set of rows
Set [image: ] to the cardinality of [image: ]
Set [image: ] – index of row in set [image: ]
if slot [image: ] starts at a same time as or after a slot for an active DL BWP change on serving cell [image: ] or an active UL BWP change on the PCell and slot [image: ] is before the slot for the active DL BWP change on serving cell [image: ] or the active UL BWP change on the PCell 
; 
else 
while [image: ]
if the UE is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot   to slot [image: ], at least one symbol of the PDSCH time resource derived by row [image: ] is configured as UL where [image: ] is the k-th slot timing value in set [image: ], 
[image: ];
else
[image: ]; 
end if
end while
…



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.
Proposal 5: For Type-2 HARQ-ACK codebook, monitoring occasions for PDCCH on an active DL BWP of a serving cell should be determined by pdsch-AggregationFactor, when provided in SPS-Config or PDSCH-Config. 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 [image: ], as described in Clause 10.1, and for which the UE transmits HARQ-ACK information in a same PUCCH in slot [image: ] based on
-	PDSCH-to-HARQ_feedback timing indicator field values for PUCCH transmission with HARQ-ACK information in slot [image: ] in response to PDSCH receptions or SPS PDSCH release
-	slot offsets [image: ] [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, when provided in SPS-Config or PDSCH-Config. 
…



SPS release timeline
According to 38.321, UE does not expect to receive an SPS PDSCH after the SPS release DCI being received. 
	TS 38. 321  5.3.1
1>	else if a downlink assignment for this PDCCH occasion has been received for this Serving Cell on the PDCCH for the MAC entity's CS-RNTI:
2>	if the NDI in the received HARQ information is 1:
3>	consider the NDI for the corresponding HARQ process not to have been toggled;
3>	indicate the presence of a downlink assignment for this Serving Cell and deliver the associated HARQ information to the HARQ entity.
2>	if the NDI in the received HARQ information is 0:
3>	if PDCCH contents indicate SPS deactivation:
4>	clear the configured downlink assignment for this Serving Cell (if any);
4>	if the timeAlignmentTimer, associated with the TAG containing the Serving Cell on which the HARQ feedback is to be transmitted, is running:
5>	indicate a positive acknowledgement for the SPS deactivation to the physical layer.




Figure 2 gives a typical case in Rel-15. UE does not expect to receive SPS PDSCH 2 in this case.
[image: ]
Figure 2. SPS release in Rel-15
In Rel-16, there are at most 8 SPS PDSCH configurations and the miminum periodicity is reduced to 1 slot. When the SPS release DCI and SPS PDSCH are overlapping or close to each other, the UE’s behavior is not clear regarding whether the SPS PDSCH 2 should be received. Some examples are given in Figure 3. 
[image: ]
Figure 3. SPS release in Rel-16
When dealing with SPS PDSCH related issues such as HARQ-ACK feedback for SPS PDSCH, SPS PDSCH overlapping handling. The valid PDSCHs which would be received should be identified first. To follow 38.321, UE does not expect to receive an SPS PDSCH starting after the starting symbol of the SPS release DCI of the same SPS PDSCH configuration.
Proposal 6: UE does not expect to receive an SPS PDSCH starting after the starting symbol of the SPS release DCI indicating  the same SPS PDSCH configuration.
	For Type-1 HARQ-ACK codebook, for the case where UE can only receive one unicast PDSCH per slot for a serving cell, there is only 1 bit per slot for a serving cell. The release DCI should have higher priority than SPS PDSCH, if UE receives a release DCI, UE should only send HARQ-ACK for the release DCI, UE does not need to send HARQ-ACK for any SPS PDSCH. During last meeting, although some companies believe there should be a last PDCCH for the release DCI, however, the scheduling flexibility should not be limited too much by the spec. A smart gNB can avoid some ambiguous cases, such as an SPS PDSCH is received at the beginning of a slot, a release DCI for the SPS PDSCH is received at the end of a slot, when UE decodes the release DCI, the HARQ-ACK of SPS PDSCH has been sent. In this case, gNB can simply indicates the same slot for HARQ-ACK feedback for both SPS PDSCH and SPS release DCI. There should be no special handling for cross carrier scheduling as well. 
Proposal 7: For a Type-1 HARQ-ACK codebook, if a UE does not indicate the capability to receive more than one unicast PDSCH per slot, for an active BWP of a serving cell, when UE receives an SPS release DCI in a slot, UE will send HARQ-ACK for the release DCI and does not need to receive any SPS PDSCH in this slot.
Dynamic scheduled PDSCH cancel SPS PDSCH
In Rel-15, the timeline of dynamic scheduled PDSCH canceling SPS PDSCH when the two PDSCHs are overlapping in the time domain is defined.
	TS 38. 214  5.3.1
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 the last 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 8: Dynamic scheduled PDSCH can cancel non-overlapping SPS PDSCH when the number of received unicast PDSCHs exceeds UE’s capability
PHR for PUSCH collision
Rel-16 eURLLC supports to allow scheduling overlapping PUSCHs, drop PUSCH with lower priority and transmit PUSCH with higher priority if one of them is configured grant and the other is dynamic granted so far. 
When the higher-priority PUSCH overlaps with lower-priority PUSCH, the PUSCH with higher-priority and meeting time requirement for PHR calculation is used to calculate PHR. For example, there are two cases as following figures.


Figure 4:  PHR calculation of Case 1


Figure 5:  PHR calculation of Case 2

Case 1: The higher-priority DG PUSCH and lower-priority CG PUSCH are all meeting time requirement, the higher-priority DG PUSCH is used to calculate PHR as shown in Figure 4.
Case 2: The higher-priority DG PUSCH does not meet time requirement for PHR calculation and the lower-priority CG PUSCH meets time requirement for PHR calculation, the lower-priority PUSCH is used to calculate PHR as shown in Figure 5. 
Proposal 9: RAN1 needs to specify PHR behavior with the consideration of PUSCH collision. 

Conclusions
This contribution discussed about remaining issue for DL SPS and PHR. Following is the summary of this contribution. 

Proposal 1: Adopt option 2 to resolve a group of overlapping SPS PDSCHs on the same serving cell in a slot. 
	In case of collision in time domain among SPS PDSCHs each without a corresponding PDCCH, 
· 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 received/decoded SPS PDSCH and any other SPS PDSCH(s) overlapping, even partially, the survivor SPS PDSCH 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



Proposal 2: support proposal 1-3 and 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 in which case the UE shall decode the PDSCH scheduled with C-RNTI or MCS-C-RNTI.
UE shall decode the PDSCH scheduled with C-RNTI or MCS-C-RNTI if the PDSCH is overlapped with one or multiple PDSCH scheduled in the same serving cell with CS-RNTI, and if the PDCCH scheduling the PDSCH with C-RNTI or MCS-C-RNTI ends at least 14 symbols before the start of the first PDSCH with CS-RNTI without the corresponding DCI among one or multiple overlapping PDSCH with CS-RNTI. 



Proposal 3: SPS PDSCHs overlapping handling should be done per slot when configured with pdsch-AggregationFactor.
Proposal 4: 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 and values of RepNumR16, if provided. The following TP should be adopted.

	TS 38.213
9.1.2.1 Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell [image: ], an active DL BWP, and an active UL BWP, as described in Clause 12, the UE determines a set of [image: ] occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot [image: ]. If serving cell [image: ] is deactivated, the UE uses as the active DL BWP for determining the set of [image: ] occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values [image: ] associated with the active UL BWP
a)	If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell [image: ], [image: ] is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0
b)	If the UE is configured to monitor PDCCH for DCI format 1_1 for serving cell [image: ], [image: ] is provided by dl-DataToUL-ACK for DCI format 1_1
b)	on a set of row indexes [image: ] of a table that is provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], or by the union of the first set of row indexes and a second set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config, associated with the active DL BWP and defining respective sets of slot offsets [image: ], start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]
c)	on the ratio [image: ] between the downlink SCS configuration [image: ] and the uplink SCS configuration [image: ] provided by subcarrierSpacing in BWP-Downlink and BWP-Uplink for the active DL BWP and the active UL BWP, respectively
d)	if provided, on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated as described in Clause 11.1 
e)	if CA-slot-offset is provided, on and  for serving cell , or on  and  for the cell of PUCCH transmission, as described in [4, TS 38.211].
f) on , where  is the maximum of values of pdsch-AggregationFactor, if provided in SPS-Config and/or PDSCH-Config, and values of RepNumR16, if provided.
If a UE
-	is not provided CORESETPoolIndex or is provided CORESETPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided CORESETPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ACKNACKFeedbackMode = JointFeedback
where 
-	a serving cell is placed in a first set  of  serving cells if the serving cell includes a first CORESET, and
-	a serving cell is placed in a second set  of  serving cells if the serving cell includes a second CORESET, and
-	serving cells are placed in a set according to an ascending order of a serving cell index
the UE generates a Type-1 HARQ-ACK codebook for the set   and the set  of serving cells separately by setting  and  in the following pseudo-code. The UE concatenates the HARQ-ACK codebook generated for the set  followed by the HARQ-ACK codebook generated for the set  to obtain a total number of [image: ] HARQ-ACK information bits..
For the set of slot timing values [image: ], the UE determines a set of [image: ] occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a single SPS PDSCH release is same as for a corresponding SPS PDSCH reception. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to multiple SPS PDSCH releases by a single DCI format is same as for a corresponding SPS PDSCH reception with the lowest SPS configuration index among the multiple SPS PDSCH releases.
Set [image: ] - index of occasion for candidate PDSCH reception or SPS PDSCH release
Set [image: ]
Set [image: ]
Set [image: ] to the cardinality of set [image: ]
Set k =0 – index of slot timing values [image: ], in descending order of the slot timing values, in set [image: ] for serving cell [image: ]
If a UE is not provided CA-slot-offset for any serving cell of PDSCH receptions and for the serving cell of corresponding PUCCH transmission with HARQ-ACK information
while [image: ] 
if [image: ] 
Set [image: ] – index of a DL slot within an UL slot
while [image: ] 
Set [image: ] to the set of rows
Set [image: ] to the cardinality of [image: ]
Set [image: ] – index of row in set [image: ]
if slot [image: ] starts at a same time as or after a slot for an active DL BWP change on serving cell [image: ] or an active UL BWP change on the PCell and slot [image: ] is before the slot for the active DL BWP change on serving cell [image: ] or the active UL BWP change on the PCell 
; 
else 
while [image: ]
if the UE is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot   to slot [image: ], at least one symbol of the PDSCH time resource derived by row [image: ] is configured as UL where [image: ] is the k-th slot timing value in set [image: ], 
[image: ];
else
[image: ]; 
end if
end while
…



Proposal 5: For Type-2 HARQ-ACK codebook, monitoring occasions for PDCCH on an active DL BWP of a serving cell should be determined by pdsch-AggregationFactor, when provided in SPS-Config or PDSCH-Config. 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 [image: ], as described in Clause 10.1, and for which the UE transmits HARQ-ACK information in a same PUCCH in slot [image: ] based on
-	PDSCH-to-HARQ_feedback timing indicator field values for PUCCH transmission with HARQ-ACK information in slot [image: ] in response to PDSCH receptions or SPS PDSCH release
-	slot offsets [image: ] [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, when provided in SPS-Config or PDSCH-Config. 
…



Proposal 6: UE does not expect to receive an SPS PDSCH starting after the starting symbol of the SPS release DCI of the same SPS PDSCH configuration in a same DL slot.
Proposal 7: For a Type-1 HARQ-ACK codebook, if a UE does not indicate the capability to receive more than one unicast PDSCH per slot, for an active BWP of a serving cell, when UE receives an SPS release DCI in a slot, UE will send HARQ-ACK for the release DCI and does not need to receive any SPS PDSCH in this slot.
Proposal 8: Dynamic scheduled PDSCH can cancel non-overlapping SPS PDSCH when the number of received unicast PDSCHs exceeds UE’s capability
Proposal 9: RAN1 needs to specify PHR behavior with the consideration of PUSCH collision. 
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