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1 [bookmark: _Ref40465791]Introduction
Recently, RAN1 received an LS from RAN WG2 indicating the following [1]:
	1. Overall Description:
RAN2 confirms the intended UE behavior: For the case of overlapping PUSCH and SR with equal L1 priority and MAC has not yet delivered MAC PDU for the PUSCH to PHY, if SR is prioritized in MAC, MAC shall not deliver the MAC PDU for the PUSCH and shall instruct PHY for SR transmission. 
2. Actions:
RAN2 respectfully asks RAN1 to confirm if the intended UE behavior mentioned above can be supported.



In this contribution, we discuss the implication of the RAN2-intended behavior, relationships to other RAN1 design decisions (e.g., handling of UL skipping) and comment on the feasibility of the RAN2-intended UE behavior from the perspective of RAN1.
2 [bookmark: _Ref53792937]Discussion
First, considering UE behavior related to UL skipping and the potential CR being considered for TS 38.321 for Section 5.4.3 based on RAN1 LS in [2], we note that it should be clarified that “UCI” in the original RAN1 LS includes only HARQ-ACK and CSI feedback, and not SR. 
This is evident from the RAN1 agreements from RAN1 #102-e:
Agreement
Send an LS to RAN2 to inform them of the latest RAN1 agreement on uplink skipping. LS is endorsed in R1-2007336 R1-2007338
	In Rel-15, for dynamic UL skipping, RAN1 discussed the LS R1-2000015 from RAN2 and provided replies in R1-2001376 for Case 1 of dynamic PUSCH skipping without overlapping CSI/HARQ-ACK on PUCCH.
Case 2 of dynamic PUSCH skipping with overlapping CSI/HARQ-ACK on PUCCH was further discussed in RAN1. In RAN1#101-e meeting, it was concluded that in Rel-15, the UE behavior is undefined for case 2 and case 2 can be addressed for Rel-16. Endorsed CR R1-2005044 (TS38.214, Rel-15, CR#0105, Cat. F) for Case 1 and Case 2 can be found in the attachment. 
In Rel-16, RAN1 continued the discussion for Case 2 and made following agreements in RAN1#102-e meeting:
	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.


Based on above agreements, RAN1 in principle agreed the corrections for Rel-16 TS 38.214 (R1-200xxxx), assuming that RAN2 will update the Rel-16 sepcification TS 38.321 corresponding to the above agreement so that UE generates the MAC PDU for the PUSCH with UCI multiplexing. 
In addition, RAN1 noticed that in Rel-15, dynamic UL skipping is an optional feature with capability signaling (skipUplinkTxDynamic). It is RAN1’s understanding the dynamic UL skipping cannot be implemented based on the Rel-15 specification. For Rel-16 with the defined UE behavior for dynamic UL skipping, RAN1 has discussed  following two options for the capability signaling handling. However, the final decision on the capability design for Rel-16 dynamic UL skipping should be decided by RAN2. 
· Option 1: introduce a new UE capability for Rel-16 dynamic UL skipping 
· Option 2: Reuse Rel-15 UE capability with the understanding that Rel-15 dynamic UL skipping is not implementable therefore UEs indicating this capability should implement Rel-16 behavior.  


 
Proposal 1:  
· RAN1 to clarify that the “UCI” in RAN1 agreement from RAN1 #102-e meeting and conveyed to RAN WG2 via LS in R1-2007338 is intended to include only HARQ-ACK and CSI feedback, and not SR.

With the above clarification, for the scenario described in the RAN2 LS involving overlaps between PUSCH and SR with equal L1 priority, consider two different cases – (1) with configuration of UL skipping for DG PUSCH, and (2) without configuration of UL skipping for DG PUSCH. 
Further, it is assumed that no other overlaps exist beyond the PUSCH and SR.
· Case 1: If UL skipping for DG PUSCH is configured, then the UE PHY will skip the PUSCH transmission as it would not receive a PDU (and thus a TB) corresponding to the UL grant, and transmit the SR instead.
· Case 2: If UL skipping for DG PUSCH is NOT configured, then there can be two interpretations of current specifications:

Interpretation 1: The UE PHY will skip the PUSCH transmission if it does not receive a PDU from MAC layer corresponding to the UL grant, and the SR will be transmitted as intended by MAC. This behavior can be interpreted based on the newly introduced update to the description for PUSCH transmissions in TS 38.214:
	[bookmark: _Toc11352095]6.1           UE procedure for transmitting the physical uplink shared channel
<unchanged part omitted>
A UE shall upon detection of a DCI format scheduling a PUSCH transmit the corresponding PUSCH unless the UE does not generate a transport block as described in [10, TS38.321]. Upon detection of a DCI format 0_1 or 0_2  with "UL-SCH indicator" set to "0" and with a non-zero "CSI request" where the associated "reportQuantity" in CSI-ReportConfig set to "none" for all CSI report(s) triggered by "CSI request" in this DCI format 0_1 or 0_2, the UE ignores all fields in this DCI except the "CSI request" and the UE shall not transmit the corresponding PUSCH as indicated by this DCI format 0_1 or 0_2. When the UE is scheduled with multiple PUSCHs by a DCI, HARQ process ID indicated by this DCI applies to the first PUSCH, as described in clause 6.1.2.1, HARQ process ID is then incremented by 1 for each subsequent PUSCH(s) in the scheduled order, with modulo 16 operation applied. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to transmit a PUSCH that overlaps in time with another PUSCH. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i. The UE is not expected to be scheduled to transmit another PUSCH by DCI format 0_0, 0_1 or 0_2 scrambled by C-RNTI or MCS-C-RNTI for a given HARQ process until after the end of the expected transmission of the last PUSCH for that HARQ process. 
<unchanged part omitted>



Interpretation 2: The UE PHY will expect a PDU from MAC layer corresponding to the UL grant, and in this regard, the PHY and MAC behaviors may be in conflict. This interpretation is because an unconditional reliance on the newly introduced qualification to TS 38.214 “unless the UE does not generate a transport block as described in [10, TS38.321]” could imply that the UL skipping behavior could effectively be entirely up to UE implementation whereby the UE may skip transmission of a PUSCH even if UL skipping is NOT configured. This aspect should be clarified in RAN1 and eventually communicated to RAN WG2.

Proposal 2:
· The interpretation of the qualifying statement in “A UE shall upon detection of a DCI format scheduling a PUSCH transmit the corresponding PUSCH unless the UE does not generate a transport block as described in [10, TS38.321]” in Subclause 6.1 of TS 38.214 should be clarified further as to whether it may be applied unconditionally, or, conditional to configuration of UL skipping and/or conditional configuration of lch-basedPrioritization, etc. 
[bookmark: _GoBack]
Further, if there is another channel involved, e.g., a PUCCH with HARQ-ACK/CSI (of same priority) overlapping with the PUSCH but not with the SR, then the RAN2-intended behavior may or may not be feasible depending on the expected order of the following: 
· Handling of overlap between PUSCH and SR, and related LCH prioritization
· Handling of overlap between PUSCH and HARQ-ACK/CSI, thus, mandating MAC to generate a PDU for the grant.
If LCH prioritization is performed first and only the survivor is subject to the check for overlap with HARQ-ACK/CSI in the context of UL skipping, then the behavior could be aligned with the RAN2-intended UE behavior. 
However, the LCH based prioritization between PUSCH and SR may not be feasible if the overlap between PUSCH and HARQ-ACK/CSI is handled first, implying that a MAC PDU is generated for the UL grant. Consequently, the SR may need to be carried as BSR (if feasible) within the PUSCH or dropped at this SR occasion. 
While the option of LCH prioritization being considered first aligns with RAN2-intended behavior, the down-side of this approach is that the RAN1-intended behavior of multiplexing HARQ-ACK/CSI in the PUSCH in case of an overlapping UL grant with the PUCCH (even in the case of no UL data for this grant). This implies that effectively, the UE PHY behavior would be same as dropping the PUSCH and transmitting PUCCH with HARQ-ACK/CSI in case the two channels overlap, irrespective of configuration of UL skipping feature. 
As one option to resolve the apparent conflicts between RAN1- and RAN2-intended behaviors, it could be clarified that the RAN1-intended behavior for handling UL skipping in case of overlaps with HARQ-ACK/CSI applies only when the UE is NOT configured with LCH prioritization. That is, assuming UL skipping is configured, then in case of a PUSCH grant overlapping with a PUCCH with HARQ-ACK/CSI, MAC layer may NOT deliver a MAC PDU corresponding to the grant to PHY layer, and in such a case, the UE is expected to transmit the PUCCH with HARQ-ACK/CSI. Accordingly, the RAN1 agreements on UL skipping involving DG and CG PUSCH from RAN1 #102-e and RAN1 #103-e respectively would need to be revised.
Further, this would need to be confirmed by RAN2 in view of the possibility that there may be other conditions/reasons for MAC not to deliver a MAC PDU to PHY corresponding to an UL grant. Thus, a response LS to RAN2 with such question is warranted. 
Observation 1:
· The assumed order of processing of the following events needs to be clarified in the context of UL skipping configuration:
· Handling of overlap between PUSCH and SR, and related LCH prioritization
· Handling of overlap between PUSCH and HARQ-ACK/CSI, thus, mandating MAC to generate a PDU for the grant.
· If LCH prioritization is given precedence, then the RAN1 agreements on UL skipping involving DG and CG PUSCH from RAN1 #102-e and RAN1 #103-e respectively would need to be revised.

Proposal 3:
· Consider sending a response LS to RAN WG2 early during RAN1 #104-e to:
· clarify that “UCI” in RAN1 agreement from RAN1 #102-e meeting and conveyed to RAN WG2 via LS in R1-2007338 is intended to include only HARQ-ACK and CSI feedback, and not SR;
· ask RAN WG2 to provide feedback on the assumed processing order at MAC layer between the following:
· Handling of overlap between PUSCH and SR, and related LCH prioritization
· Handling of overlap between PUSCH and HARQ-ACK/CSI, thus, mandating MAC to generate a PDU for the grant.
3 Conclusions
In this contribution, we presented our views on the implication of the RAN2-intended behavior, relationships to other RAN1 design decisions (e.g., handling of UL skipping) and comment on the feasibility of the RAN2-intended UE behavior from the perspective of RAN1.
Based on the presented discussion, our views can be summarized via the following observations and proposals.

Proposal 1:  
· RAN1 to clarify that the “UCI” in RAN1 agreement from RAN1 #102-e meeting and conveyed to RAN WG2 via LS in R1-2007338 is intended to include only HARQ-ACK and CSI feedback, and not SR.
Proposal 2:
· The interpretation of the qualifying statement in “A UE shall upon detection of a DCI format scheduling a PUSCH transmit the corresponding PUSCH unless the UE does not generate a transport block as described in [10, TS38.321]” in Subclause 6.1 of TS 38.214 should be clarified further as to whether it may be applied unconditionally, or, conditional to configuration of UL skipping and/or conditional configuration of lch-basedPrioritization, etc. 
Observation 1:
· The assumed order of processing of the following events needs to be clarified in the context of UL skipping configuration:
· Handling of overlap between PUSCH and SR, and related LCH prioritization
· Handling of overlap between PUSCH and HARQ-ACK/CSI, thus, mandating MAC to generate a PDU for the grant.
· If LCH prioritization is given precedence, then the RAN1 agreements on UL skipping involving DG and CG PUSCH from RAN1 #102-e and RAN1 #103-e respectively would need to be revised.
Proposal 3:
· Consider sending a response LS to RAN WG2 early during RAN1 #104-e to:
· clarify that “UCI” in RAN1 agreement from RAN1 #102-e meeting and conveyed to RAN WG2 via LS in R1-2007338 is intended to include only HARQ-ACK and CSI feedback, and not SR;
· ask RAN WG2 to provide feedback on the assumed processing order at MAC layer between the following:
· Handling of overlap between PUSCH and SR, and related LCH prioritization
· Handling of overlap between PUSCH and HARQ-ACK/CSI, thus, mandating MAC to generate a PDU for the grant.
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