
[bookmark: _GoBack]3GPP TSG RAN WG1 #107-e	R1-2111338
e-Meeting, November 11th – 19th, 2021

Source:	OPPO
Title:	   Remaining issues on intra-UE prioritization or multiplexing
Agenda Item:	7.2.5
Document for:	Discussion and Decision
[bookmark: Source][bookmark: DocumentFor]
Introduction
In RAN1 #103e meeting, one reply LS to RAN2 towards intra-UE prioritization has been agreed and confirm that RAN1 is consistent with RAN2’s understanding that one MAC PDU will be generated and delivered to PHY layer when overlapping between CG and DG without PUCCH. However, no consensus has been reached for collision case between DG and CG with UCI overlapping and LCH based prioritization configured:
	Agreement
Send an LS to RAN2 to convey the following:
· For the collision scenario between CG and DG with same/different PHY-priority index, if there is no collision between PUCCH and the CG  and there is no collision between PUCCH and the DG , the behavior mentioned in the LS is consistent with RAN1’s understanding if taking into account the TP to Rel-16 TS 38.214, i.e., revision CR in R1-2008655.
· When the MAC entity is configured with lch-basedPrioritization, for the collision scenario between CG and DG with same/different PHY-priority index, and when there is collision between PUCCH and the CG with the same priority and/or there is collision between PUCCH and the DG with the same priority, RAN1 is still discussing the related PHY layer behavior. 


Additionally, RAN1 received LS (R2-2106746) from RAN2 on overlapped data and SR of equal L1 priority:
	RAN2 would like to appreciate the LS on overlapped data and SR are of equal L1 priority (R1-2102244). RAN2 has discussed and concluded the following.
For case 2-2 and case 3, RAN2 has made the following working assumption in RAN2#113-e:
	Working assumption: The MAC entity does not generate a MAC PDU for a deprioritized uplink grant even when its associated PUSCH is overlapping with PUCCH. This working assumption is not agreed until confirmed by RAN1.


It was further confirmed in RAN2#113bis-e and agreed in RAN2 to remove the condition relevant to LCH-based prioritization in UL skipping checking to complete the current specification:
	Confirm the WA that LCH based prio has higher priority than UL skipping still applies, and we expect that if there are issues, RAN1 will come-back.





For reference, it has been agreed in RAN1 #102e and 103e meetings that when LCH based prioritization is not configured and there is only one PHY priority, CG/DG PUSCH with UCI multiplexing cannot be skipped [1][2]:
	Agreement
For UL skipping of dynamic UL grant in non-CA and CA case, when there is PUCCH carrying UCI overlapping with a set of PUSCHs, the PUSCH with UCI multiplexing from the set cannot be skipped. MAC generates MAC PDU for the PUSCH and the UCI is multiplexed on the PUSCH.
Agreement:
For the case (Case 1-2) where only one or more CG PUSCHs overlapping with PUCCH
In Rel.16, for CA and non-CA case, when Rel-16 LCH based prioritization is not configured and there is a single PHY priority for  UL transmissions, and when PUSCH repetition is not applied, in case of one or more CG PUSCHs overlapping with UCI and there is no DG PUSCH overlapping with the UCI and there is no DG PUSCH overlapping with the one or more CG PUSCHs, the CG PUSCH with UCI multiplexing from the one or more CG PUSCHs cannot be skipped.  MAC generates MAC PDU for the CG PUSCH and delivers the MAC PDU to PHY and the UCI is multiplexed on the CG PUSCH. 


According to the FL summary, there are four scenarios for intra-UE prioritization/multiplexing considering lch-basedPrioritization and PHY priority. Rel-16 URLLC maintenance will focus on Scenario #2~4.
· Scenario #1: lch-basedPrioritization is NOT configured, and SINGLE PHY priorities for UL transmission
· Scenario #2: lch-basedPrioritization is NOT configured, and TWO PHY priorities for UL transmission
· Scenario #3: lch-basedPrioritization is configured, and SINGLE PHY priorities for UL transmission
· [bookmark: _Hlk74819659]Scenario #4: lch-basedPrioritization is configured, and TWO PHY priorities for UL transmission
Therefore, in this contribution, we discuss the remaining issues on intra-UE prioritization/multiplexing and UL skipping taking both lch-basedPrioritization and PHY priority into account.
Discussion on Scenario #2 without LCH based prioritization
In RAN1#105e meeting, the following working assumption was discussed and unfortunately companies did not reach consensus:
	Working assumption: When lch-BasedPrioritization is not configured and Rel-16 CG/DG PUSCH skipping is enabled, DG always overrides CG. This working assumption is not agreed until confirmed by RAN1.


The major concern is that HP CG will be blocked by LP DG, and the following proposals were proposed by FL as a compromised solution to solve that issue:
	Proposal 3.1-1a: When lch-BasedPrioritization is not configured and PHY is configured with two L1 priorities, RAN1 confirms RAN2’s working assumption that DG always overrides CG for the case that the DG and CG has the same L1 priority and the case that the DG has higher L1 priority than the CG.
Proposal 3.1-1b: When lch-BasedPrioritization is not configured and PHY is configured with two L1 priorities, RAN1 conclude that UE does not expect to receive DG PUSCH with priority index 0 if it overlaps with CG PUSCH with priority index 1. 


Regarding to the above compromised proposal, Ericsson expressed concern and brought up the following conclusions achieved in previous RAN1 meetings:
	Conclusion (RAN1#101)
For the collision between DG PUSCH and CG PUSCH with same PHY priority, the DG PUSCH can be scheduled overlapping in time with CG PUSCH occasion if Rel-15 timeline satisfies. 
Note: it is related to other discussion how UE prioritized and transmit one of grants.

Conclusion: (RAN1#102)
· In Rel.16, for a DG PUSCH scheduled by a DCI overlapping a CG PUSCH configured with nominal repetition factor K>1,
· If the HARQ process is the same between the DG and the CG, DG may override all remaining repetition occasions after the end of PDCCH reception, under the timeline specified in TS 38.214 section 6.1.
· Otherwise, DG may override only the actual repetition(s) of the CG overlapped with DG, under the timeline specified in TS 38.214 section 6.1.
· No specification change is needed

Conclusion (RAN1#102)
For the collision between DG PUSCH and CG PUSCH with different priorities, the DG PUSCH can be scheduled overlapping in time with CG PUSCH occasion if Rel-15 timeline satisfies.


However, from our reading of the above conclusions, the first and the third conclusion mainly focus on some permission for gNB scheduling with some required timeline, that is, the issue of which PUSCH UE finally decides to transmit was not touched. In addition, if I remembered correctly, when the group reached the second conclusion, it is on the premise that DG PUSCH overrides CG PUSCH. In other words, its mainly focus is whether DG PUSCH should override all the repetitions of CG PUSCH or only the overlapping repetitions if DG overrides CG, instead of the conditions when DG override CG.
Based on the above analysis, we suppose the proposal 3.1-1a and 3.1-1b in last meeting make sense to preclude the concerned case to confirm RAN2 working assumption. The above proposals seem to be a good compromise to move forward. So we suggest to take proposal 3.1-1a and 3.1-1b as agreements.
Proposal 1: 
Take proposal 3.1-1a and 3.1-1b in FL summary as agreements:
Proposal 3.1-1a: When lch-BasedPrioritization is not configured and PHY is configured with two L1 priorities, RAN1 confirms RAN2’s working assumption that DG always overrides CG for the case that the DG and CG has the same L1 priority and the case that the DG has higher L1 priority than the CG.
Proposal 3.1-1b: When lch-BasedPrioritization is not configured and PHY is configured with two L1 priorities, RAN1 conclude that UE does not expect to receive DG PUSCH with priority index 0 if it overlaps with CG PUSCH with priority index 1.
Discussion on Scenario #3 and #4 with LCH based prioritization
For Scenario #3 and #4 when MAC entity is configured with lch-basedPrioritization, the collision cases between CG and DG with the same/different PHY priority index with UCI overlapping have been widely discussed for several meetings but unfortunately the group cannot converge on a compromised solution. Different companies have different views on the following issue: for the PUSCH that selected for physical layer multiplexing/prioritization in Rel-16 specification of TS 38.213 section 9, is it an actual PUSCH that delivered by MAC or hypothetical PUSCH that may or may not be delivered by MAC? This ambiguity makes the convergence even more difficult. So it would better to clarify the point first.
Based on the discussion in last RAN1 meeting, companies’ views focus on the following two options:
· Option 1: Actual PUSCH that delivered by MAC
· Option 3: If UL skipping feature is NOT enabled, actual PUSCH; Otherwise, hypothetical PUSCH. 
The pros of option 1 are: no spec change is required and unnecessary to have further discussion on handling of PUCCH if the hypothetical PUSCH, which is expected to be multiplexed on, is not delivered by MAC. The cons of option 1 are: the benefit of UL skipping feature disappears since gNB would perform blind decoding of PUSCH-PUCCH.
The pros of option 3 are: it is aligned with the sprint of UL skipping design and can achieve reduced gNB blind decoding benefit from UL skipping, however, it has been argued that when LCH based prioritization is configured, the benefit no longer exists. In addition, some specification change is required if option 3 is agreed since it has already been clarified that in Rel-15, the selection of PUSCH for UCI multiplexing is based on the actual PUSCH. In addition, some remaining issues need to be discussed further, e.g., the handling of PUCCH which is expected to be multiplexed on hypothetical PUSCH, that are not delivered by MAC.
Proposal 2: RAN1 concludes the PUSCH that selected for physical layer multiplexing/prioritization in Rel-16 specification of TS 38.213 section 9 is based on actual PUSCH or hypothetical PUSCH.
1. 
2. 
Conclusion
In this contribution, we further discuss the remaining issues on intra-UE prioritization/multiplexing and UL skipping and the following proposals are made:
Proposal 1: 
Take proposal 3.1-1a and 3.1-1b in FL summary as agreements:
Proposal 3.1-1a: When lch-BasedPrioritization is not configured and PHY is configured with two L1 priorities, RAN1 confirms RAN2’s working assumption that DG always overrides CG for the case that the DG and CG has the same L1 priority and the case that the DG has higher L1 priority than the CG.
Proposal 3.1-1b: When lch-BasedPrioritization is not configured and PHY is configured with two L1 priorities, RAN1 conclude that UE does not expect to receive DG PUSCH with priority index 0 if it overlaps with CG PUSCH with priority index 1.
Proposal 2: RAN1 concludes the PUSCH that selected for physical layer multiplexing/prioritization in Rel-16 specification of TS 38.213 section 9 is based on actual PUSCH or hypothetical PUSCH.
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