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1. Introduction
In this contribution, we discuss remaining issues on DL SPS enhancements and UL conflict handling for URLLC/IIoT. 

Issue #1: SPS PDSCH reception in case of UE supporting 1 unicast PDSCH per slot
1.1. Discussion 
In RAN1#100bis-e, SPS PDSCH collision handling was agreed, which in fact can be also applied to SPS PDSCH prioritization with respect to UE capability on the number of PDSCH receptions per slot. As a result, there was a short discussion on whether the paragraph on SPS PDSCH reception handling in case of UE supporting 1 unicast PDSCH per slot is to be removed or updated, however, no conclusion was made due to lack of time. The following options are provided for further consideration. 

Option 1: 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 a UE does not indicate a capability to receive more than one unicast PDSCH per slot, and if there is more than one PDSCH on a serving cell each without a corresponding PDCCH transmission in a slot, the UE is not required to receive a PDSCH among these PDSCHs other than one with the lowest configured sps-ConfigIndex on the serving cell.
<Unchanged text is omitted>


 
Option 2: 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 a UE does not indicate a capability to receive more than one unicast PDSCH per slot, and if there is more than one PDSCH on a serving cell each without a corresponding PDCCH transmission in a slot, after resolving overlapping with symbols in the slot indicated as uplink by tdd-ULDL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated, the UE is not required to receive a PDSCH among these PDSCHs other than one with the lowest configured sps-ConfigIndex on the serving cell.
<Unchanged text is omitted>


 
Option 3: Keep the paragraph (no spec change)
This option would not work properly. At least the text should take into account the aspect on conflict with semi-static UL. 

Option 1 is to remove the paragraph as the text on SPS PDSCH collision handling already can cover the SPS PDSCH prioritization with respect to UE capability on the number of PDSCH receptions per slot. Option 2 can provide a bit simpler UE implementation for the case of UE supporting 1 unicast PDSCH per slot. Obviously, option 3 would not work appropriately so can be deprioritized. We do not have strong preference between option 1 and 2, but for simplicity, we slightly prefer option 1. 

1.2. Text proposal 

	Modified subclause (5.1 of TS38.214 v16.1.0)


5.1	UE procedure for receiving the physical downlink shared channel
<Unchanged text is omitted>
If a UE does not indicate a capability to receive more than one unicast PDSCH per slot, and if there is more than one PDSCH on a serving cell each without a corresponding PDCCH transmission in a slot, the UE is not required to receive a PDSCH among these PDSCHs other than one with the lowest configured sps-ConfigIndex on the serving cell.
<Unchanged text is omitted>
	End of modifications


On
[bookmark: _GoBack]Issue #2: Overriding multiple SPS PDSCHs by DG PDSCH
1.3. Discussion 
In RAN1#100bis-e, the following agreement has been made.
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. 

This agreement needs to be captured in the specification; otherwise there can be ambiguity on which SPS PDSCH is the reference for handling of overriding when multiple SPS PDSCHs are overlapped with a DG PDSCH. For example, in the below figure, still for SPS PDSCH#2, the condition more than 14 symbol gap holds, so it can be interpreted to decode DG PDSCH. 

Figure 1. Example for overriding multiple SPS PDSCHs by DG PDSCH

1.4. Text proposal 
Note that the red text in the below TP has been already endorsed in RAN1#100bis-e (R1-2003141).
	Modified subclause (5.1 of TS38.214 v16.1.0)


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 one or multiple PDSCHs 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 earliest PDSCH among these PDSCHs 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>
	End of modifications


On

Issue #3: Unnecessary restriction of at most 1 bit of HARQ-ACK feedback on a PUCCH for single SPS PDSCH configuration for type-2 codebook
1.5. Discussion 
Even in case of single SPS configuration in a cell group, it is possible that multiple HARQ-ACK bits are to be transmitted in the same PUCCH considering mixed numerology case (e.g., DL SCS > UL SCS). Due to lack of time, there was no chance to discuss if such spec change is also needed for type-2 HARQ-ACK codebook. 
	TS 38.213 v16.1.0
9.1.3.1            Type-2 HARQ-ACK codebook in physical uplink control channel
<Unchanged text is omitted>
 for any 
Set  
while 
if a single SPS PDSCH reception is activated for a UE and the UE is configured to receive SPS PDSCH in a slot  for serving cell , where  is the PDSCH-to-HARQ-feedback timing value for SPS PDSCH on serving cell 

= HARQ-ACK information bit associated with the SPS PDSCH reception
end if
;
end while
If multiple SPS PDSCH receptions are activated for a UE and the UE multiplexes corresponding HARQ-ACK information in the PUCCH in slot , the UE generates the HARQ-ACK information as described in Clause 9.1.2 and appends it to the  HARQ-ACK information bits.


From our understanding, it seems no need to change the specification as the pseudo code in Section 9.1.3.2 only covers the case for 1 bit HARQ-ACK (the case for multiple HARQ-ACK bits is covered by yellow text).  

Issue #4: SPS PDSCH release and SPS PDSCH receptions
1.6. Discussion 
It seems that the issue is how to handle the scenario where SPS release DCI and SPS PDSCH for the same configuration are received in the same slot. This scenario can happen at least if 1 slot periodicity is configured. 
In this scenario, we will face the following cases:
· Case 1: In a slot, if SPS release DCI is received before the end of the SPS PDSCH for the same SPS configuration 
· Case 1-1: A UE is not required to receive the SPS PDSCH if HARQ-ACK for the SPS release and the SPS reception would map to different PUCCHs
· Expected consequence: separate HARQ-ACK bits but NACK for the SPS PDSCH?
· Case 1-2: A UE is not required to receive the SPS PDSCH if HARQ-ACK for the SPS release and the SPS reception would map to the same PUCCH
· Expected consequence: only 1 bit for SPS release
· Case 2: In a slot, if SPS release DCI is received after the end of the SPS PDSCH for the same SPS configuration 
· Case 2-1: SPS PDSCH is received if HARQ-ACK for the SPS release and the SPS reception would map to different PUCCHs 
· Expected consequence: Separate HARQ-ACK bits
· Case 2-2: A UE is not required to receive the SPS PDSCH if HARQ-ACK for the SPS release and the SPS reception would map to the same PUCCH
· Expected consequence: only 1 bit for SPS release

Now the question would be which cases are to be allowed. In our understanding, these cases need to be discussed for both UE having processing capability of a single unicast PDSCH reception per slot and UE having processing capability of more than one unicast PDSCH reception per slot (even though the final restriction/result may be different depending on UE type). For these cases, our proposal is as follows:
· Case 1-2 and 2-2 are not allowed
· For a UE not indicating a capability to receive more than one unicast PDSCH per slot
· Case 2-1 (and 2-2) is not allowed 
· Case 1-1 is allowed but the UE is not required to receive the SPS PDSCH
· For a UE indicating a capability to receive more than one unicast PDSCH per slot
· Case 1-1 is allowed but the UE is not required to receive the SPS PDSCH
· Case 2-1 is allowed (no spec impact)

Proposal 1: 
A UE does not expect to receive SPS release DCI and SPS PDSCH for the same SPS configuration in a slot if HARQ-ACK for the SPS release and the SPS reception would map to the same PUCCH.

Proposal 2: 
For a UE not indicating a capability to receive more than one unicast PDSCH per slot, the UE does not expect to receive SPS release DCI after the end of the SPS PDSCH for the same SPS configuration in a slot. 
For a UE not indicating a capability to receive more than one unicast PDSCH per slot, if SPS release DCI is received before the end of the SPS PDSCH for the same SPS configuration, the UE is not required to receive the SPS PDSCH.

Proposal 3: 
For a UE indicating a capability to receive more than one unicast PDSCH per slot, if SPS release DCI is received before the end of the SPS PDSCH for the same SPS configuration, the UE is not required to receive the SPS PDSCH.

Issue #5: HARQ-ACK feedback for SPS PDSCH cancelled by SFI or dynamic UL grant
1.7. Discussion 
Although we have made the agreement on this issue as below, due to lack of time, there was no chance to discuss the corresponding TP. 
Agreements:
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.

In order to capture this aspect to the specification, three aspects need to be taken into account. 
· Updating the pseudo-code in 9.1.2 be applied to the case for multiple HARQ-ACK bits only for SPS PDSCHs (without DG PDSCH) on a PUCCH (and not to be applied to the case for single HARQ-ACK bit for an SPS PDSCH).
· Including A/N bits for cancelled SPS PDSCH by dynamic SFI/DCI in the codebook for the case for multiple HARQ-ACK bits only for SPS PDSCHs without DG PDSCH on a PUCCH (for both type-1 and type-2 codebook).
· Adding “or due to overlapping with a set of symbols indicated as uplink by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated” to ensure that A/N bit for the cancelled SPS PDSCH by semi-static UL is not included in the codebook as Type-1 codebook in Rel-15 (For type-2 codebook, A/N bit for the cancelled SPS PDSCH by semi-static UL is included in the codebook).

1.8. Text proposal 
Note that the red text in the below TP has been already endorsed in RAN1#100bis-e (R1-2003182).

	Modified subclause (9.1.2 of TS38.213 v16.1.0)


[bookmark: _Ref497329097][bookmark: _Toc12021469][bookmark: _Toc20311581][bookmark: _Toc26719406][bookmark: _Toc29894839][bookmark: _Toc29899138][bookmark: _Toc29899556][bookmark: _Toc29917293][bookmark: _Toc36498167]9.1.2	Type-1 HARQ-ACK codebook determination
<Unchanged text is omitted>
If a UE reports HARQ-ACK information in a PUCCH only for 
-	a SPS PDSCH release indicated by DCI format 1_0 with counter DAI field value of 1, or
-	a PDSCH reception scheduled by DCI format 1_0 with counter DAI field value of 1 on the PCell, or 
-	SPS PDSCH receptions
within the  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  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 more than one SPS PDSCH receptions that the UE is configured to receive 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.
<Unchanged text is omitted>
while  
Set  – SPS PDSCH configuration index: lower indexes correspond to lower RRC indexes of corresponding SPS configurations 
while 
Set  – slot index 
while 
if {
a UE is configured to receive a SPS PDSCH in slot  for SPS PDSCH configuration  on serving cell , except that and the SPS PDSCH is not 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], or due to overlapping with a set of symbols indicated as uplink by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static, and
HARQ-ACK information for the SPS PDSCH is associated with the PUCCH
}
 = HARQ-ACK information bit for this SPS PDSCH reception 
;
end if
;
end while
;
end while
;
end while
<Unchanged text is omitted>
	End of modifications



Issue #6: Intra-UE prioritization in case of CG-CG / CG-DG conflict
1.9. Discussion 
In this meeting, there is incoming LS from RAN2 (R1-2003259), regarding intra-UE prioritization cases with uplink grants overlapping in time. According to the LS, some undesirable behavior could occur due to inconsistent conflict handing between RAN1/RAN2. In MAC layer, a priority is determined by 12 LCH priority of carried traffic. Based on the priority, MAC generated only one MAC PDU having highest priority for a PUSCH at a time instance. However, it is also possible to generate another MAC PDU having higher priority than the PUSCH afterwards. In PHY layer, there are only two-level priorities irrespective of timeline. Therefore, there could be some cases that higher priority MAC PDU is not transmitted.
From LS, two options are listed to resolve this inconsistency as following. 
	1. RAN2 changes MAC specification to accommodate current PHY behaviour. With this option, MAC will avoid providing second MAC PDU with the same L1 priority to PHY, meaning that PHY would transmit the packet with lower LCH priority data. 
2. RAN1 changes PHY specification to accommodate current MAC behaviour of prioritizing the second MAC PDU provided from MAC. 


For option 1, MAC would generate only one PDU for overlapping PUSCH. It means that MAC cannot generate PDU for a PUSCH if there is already generated MAC PDU for another PUSCH overlapping with the PUSCH. For option 2, we may need to define new PHY layer UE behavior based on the time when MAC PDU delivered.
Rather than pros and cons of those options, we should consider a feasibility of specifying each option. Option 2 basically means PHY layer need to revert and change its processing according to MAC layer procedure timeline. It is fact that any of PHY processing needs time to take, even for the processing of cancellation. Therefore, depending on time when MAC PDU delivered, UE may or may not be able to cancel on-going procedure. Therefore, in order to specify option 2, we need to specify timeline which indicates feasible time region to change on-going PHY processing and finish PHY processing for new MAC PDU. However, it seems infeasible to specify a moment when MAC PDU delivered since it is a logical operation, unlike reception/transmission of physical channel.
Moreover, currently intra-UE prioritization at PHY layer is purely operated based on 2-level PHY priority between UL transmissions. Thus, conflict, if any, between UL resources having the same PHY priority would be beyond our scope of works, which should be handled in the same manner as Rel-15 (multiplexing when possible). 
From those points of view, both feasibility and necessity of option 2, which require inter-layer operation, is so questionable and it seems beneficial to avoid introducing new PHY behavior having large impact on UE implementation. Considering this late stage, we prefer option 1. 
Observation: For option 2 from LS, it is not possible to specify feasible time region to cancel on-going processing since time when MAC PDU is delivered cannot be specified. 
Proposal 4: Take option 1 from LS. Send a reply LS to RAN2 with the above observation.
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