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1 [bookmark: _Ref1160581]Introduction
At the RAN1 #103-e meeting, RAN1 received a LS from RAN2 [1], indicating the following:
	RAN2 would like to thank RAN1 for the LS R1-2005078 in which the supported scenarios for intra-UE prioritization in PHY are further clarified. 
RAN2 has agreed in RAN2#107 that  
For the case when no PDU has been generated at all yet, and there are two grants where one will be de-prioritized (and there is data available for both grants), one PDU is generated by MAC.
This agreement means that in the collision scenario between CG and DG with same/different PHY-priority index, and only one transport block is delivered to PHY, PHY transmit on the grant for which a transport block is delivered and skip the transmission on the other grant.
It is not clear from the wording in the LS R1-2005078 if the PHY behavior described above is consistent with RAN1 understanding.
2. Actions:
To RAN1 group
ACTION: 	RAN2 respectfully asks RAN1 to clarify if the mentioned scenario is supported or not. 



During RAN1 #103-e, there were extensive discussions on this issue [2] and a response LS with the following was sent to RAN WG2 [3]:
	RAN1 would like to thank RAN2 for the LS in R2-2008599 on the RAN1 intended PHY behavior for the collision scenario between CG and DG with same/different PHY-priority index. 
RAN1 had a discussion and made following agreements: 
Agreement
· 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 behaviour 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 behaviour.



In this contribution, we present our views on the scenario described in the second bullet above (i.e., when the MAC entity is configured with lch-basedPrioritization, 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).
2 Discussion
As quoted in Section 1, the cases when the MAC entity is configured with lch-basedPrioritization, 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 are still outstanding in RAN1.
For the case when the CG (or DG) PUSCH overlapping with the PUCCH is of higher priority (based on LCH prioritization), the RAN2-intended behavior can be realized without any issue (MAC layer only delivers MAC PDU for the HP grant on which the HARQ-ACK/CSI is multiplexed and transmitted).
Thus, the primary cases of interest are those that involve overlap between the LP PUSCH (CG or DG) and a PUCCH with HARQ-ACK or CSI of same PHY priority. On this, there has not been a conclusion in RAN1 due to a lack of consensus on the following aspect.
When UE is configured with lch-basedPrioritization, what is the assumed processing order between the following:
1. Handling of overlap between CG and DG grants, and related LCH prioritization
2. Handling of overlap between the CG (or DG) PUSCH and HARQ-ACK/CSI of same PHY priority, thus, mandating MAC layer to generate a MAC PDU for the grant.

If the LCH prioritization is assumed to take precedence and it is assumed that the LP grant will be dropped by MAC layer, thereby obviating the consideration of overlap between the LP grant and PUCCH with HARQ-ACK/CSI, then the RAN2-intended behavior may be feasible. However, this would then contradict with the RAN1 agreement on DG (and CG) PUSCH and UL skipping when a grant may overlap with PUCCH with HARQ-ACK or CSI feedback. Specifically, the following behavior seems to be in contradiction:
	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.



In this regard, as also highlighted in [4], the “UCI” in the above RAN1 agreement should be clarified to only include HARQ-ACK and CSI feedback, and not SR. This is evident from the below agreements from RAN1 #102-E meeting:
	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.  





On the other hand, if MAC layer is expected to first check for any overlap of an UL grant with PUCCH with HARQ-ACK/CSI of same PHY priority, then the MAC layer would have to generate a MAC PDU corresponding to the grant with overlap with PUCCH carrying HARQ-ACK/CSI, and since only a single MAC PDU may be sent to PHY in case of overlapping DG and CG PUSCH, the MAC PDU for LP PUSCH in this case would be delivered, and the UE PHY would multiplex the HARQ-ACK/CSI on to the LP PUSCH while the HP PUSCH is dropped. This would contradict the RAN2-intended UE behavior described in the LS but be consistent with RAN1 designs. 
In addition to the above, during RAN1 #102-E, RAN1 also updated TS 38.214 Subclause 6.1 to say the following:
	[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>


For the above, the newly added qualifier could be interpreted such that RAN1 and RAN2 specs are seen as consistent even if LCH prioritization is done first, and thus, MAC layer may not deliver a MAC PDU corresponding to the LP grant overlapping with a PUCCH with HARQ-ACK/CSI, and in such a case, presumably the PUCCH may be transmitted. The down-side of such interpretation without any further conditions is that then, irrespective of UL skipping configuration, it would not be predictable as to whether the HARQ-ACK/CSI is to be carried on the PUCCH or the PUSCH, effectively changing the original intention of RAN1 decision to facilitate easier detection at the gNB. Thus, it needs to be clarified in RAN1 on the interpretation of the above CR and whether it is to be interpreted unconditionally. 
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 PHY 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. 
Based on above discussion and noting very similar considerations for the issue in recent RAN2 LS in [5], we summarize our views in Proposals 1 and 2 below.
Proposal 1
· The following should be clarified by RAN1, in possible consultation with RAN2: 
· When UE is configured with lch-basedPrioritization, the assumed processing order between the following:
· Handling of overlap between CG and DG grants, and related LCH prioritization
· Handling of overlap between the CG (or DG) PUSCH and HARQ-ACK/CSI of same PHY priority, thus, mandating MAC layer to generate a MAC PDU for the grant.
· 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.
Proposal 2
· This issue and the question in RAN2 LS in R1-2100026 [5] should be discussed and addressed jointly. 
3 Conclusions 
In this contribution, we presented our views on on the scenario described in [3] when the MAC entity is configured with lch-basedPrioritization, 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. 
[bookmark: _GoBack]Based on the presented discussion, the following proposals.
Proposal 1
· The following should be clarified by RAN1, in possible consultation with RAN2: 
· When UE is configured with lch-basedPrioritization, the assumed processing order between the following:
· Handling of overlap between CG and DG grants, and related LCH prioritization
· Handling of overlap between the CG (or DG) PUSCH and HARQ-ACK/CSI of same PHY priority, thus, mandating MAC layer to generate a MAC PDU for the grant.
· 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.
Proposal 2
· This issue and the question in RAN2 LS in R1-2100026 [5] should be discussed and addressed jointly. 
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