3GPP TSG RAN WG1 #101-e	                                           	        R1-2003710
e-Meeting, May 25th – June 5th, 2020

Agenda Item:	7.2.5.7
Source:	NEC
Title:	Remaining issues on DL SPS enhancement for URLLC 
Document for:	Discussion

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we discuss our views on some remaining issues on SPS enhancement. 

[bookmark: _Ref129681832]SPS PDSCH release and SPS PDSCH reception
In Rel-15, if a UE does not indicate a capability to receive more than one unicast PDSCH per slot, then the UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot. This ensures that for a UE with limited capability in PDSCH reception per slot, the size of type-1 codebook is limited to (up to) 1 A/N bit per slot. However, Rel-16 introduces multiple SPS configurations and the minimum periodicity for a SPS PDSCH can be down to one slot. Therefore, UE behavior needs to be clarified when SPS release DCI and SPS PDSCH for the same configuration are received in the same slot. 

This scenario was discussed in RAN1#100b e-meeting without convergence. Following cases were suggested for discussion in [1]:
· [bookmark: _Hlk40023407]Case 1: In a slot, if SPS release DCI is received before the end of the SPS PDSCH for the same SPS configuration 
· [bookmark: _Hlk40023756]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?
· [bookmark: _Hlk40023730]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 
· [bookmark: _Hlk40174845]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

In our view, possibility of SPS PDSCH release DCI detection failure cannot be ruled out and must be considered in this discussion. Moreover, we think that mapping HARQ-ACK for the SPS release and the SPS reception to different PUCCHs should be avoided due to the following issues:
· Extra PUCCH transmission since valid HARQ feedback is expected for both release DCI and the SPS PDSCH
· It may add an extra k1 value for the set of K1, which itself would potentially increase Type-1 CB size
· Specification impact to avoid out of order HARQ-ACK 

Proposal 1: HARQ-ACK for the SPS release and the SPS reception should map to the same PUCCH.
Proposal 2:  If proposal 1 is adopted, Case 1-1 and Case 2-1 are not allowed. 
Therefore, release DCI should have higher priority than SPS PDSCH and it is important that a gNB does not send release DCI in the same slot as the SPS PDSCH for the same SPS configuration such that the UE will not have enough time to at least cancel the HARQ-ACK feedback for the SPS PDSCH. This will avoid any ambiguity between gNB and UE, at least when DCI is not missed.
Proposal 3: A UE is not expected to receive an SPS release DCI in the same slot as the SPS PDSCH for the same SPS configuration such that there is not enough time to at least cancel the HARQ-ACK feedback for the SPS PDSCH.
We also think that gNB must stop transmitting SPS PDSCH when it starts transmitting release DCI. For example, considering the case when SPS release DCI is correctly received before the end of the SPS PDSCH, UE will send an ACK for release DCI as expected by the gNB even if SPS PDSCH is received and correctly decoded. However, if DCI is missed, UE will send an ACK for successfully decoded PDSCH resulting in ambiguity between gNB and the UE. This ambiguity will also happen if SPS release DCI is sent after the end of the SPS PDSCH for the same SPS configuration. Missed DCI in this case means gNB can still receive an ACK due to successful decoding of the SPS PDSCH. Therefore, we propose that SPS PDSCH release is not transmitted in a slot if the SPS PDSCH for the same SPS configuration cannot be stopped by the gNB. Therefore, Case 2 is not allowed in our opinion.
Proposal 4: A gNB stops transmitting SPS PDSCH when it starts transmitting release DCI for the same SPS configuration.
Proposal 5: A gNB does not send SPS PDSCH release in a slot if the SPS PDSCH for the same SPS configuration cannot be stopped by the gNB.
HARQ-ACK codebook construction for SPS PDSCH
In RAN1#100b e-meeting, following agreements were made for SPS PDSCH overlapping handling.

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. 



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

Considering an example as shown in Figure 1 with two SPS configurations, according to the above agreements, SPS PDSCH repetition 3 and 4 would not be received among overlapping SPS PDSCHs for SPS ID 2. It was also agreed in RAN1#100 e-meeting that in a slot with more than one SPS PDSCHs each without a corresponding PDCCH, 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. However, in the situation under consideration, first two repetitions for SPS ID 2 have been received. Therefore, the HARQ-ACK feedback SPS ID 2 should be included in the HARQ-ACK codebook in slot n.

[image: ]
[bookmark: _Ref40138576]Figure 1 HARQ-ACK feedback for SPS PDSCH overlapping with pdsch-AggregationFactor>1

Proposal 6: HARQ-ACK feedback for an SPS PDSCH should be included in a HARQ-ACK codebook even if the last repetition is cancelled but others are received. 
Conclusion
From the discussion, we have the following proposals.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: HARQ-ACK for the SPS release and the SPS reception should map to the same PUCCH.
Proposal 2:  If proposal 1 is adopted, Case 1-1 and Case 2-1 are not allowed. 
Proposal 3: A UE is not expected to receive an SPS release DCI in the same slot as the SPS PDSCH for the same SPS configuration such that there is not enough time to at least cancel the HARQ-ACK feedback for the SPS PDSCH.
Proposal 4: A gNB stops transmitting SPS PDSCH when it starts transmitting release DCI for the same SPS configuration.
Proposal 5: A gNB does not send SPS PDSCH release in a slot if the SPS PDSCH for the same SPS configuration cannot be stopped by the gNB.
Proposal 6: HARQ-ACK feedback for an SPS PDSCH should be included in a HARQ-ACK codebook even if the last repetition is cancelled but others are received. 
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