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Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK2][bookmark: OLE_LINK1][bookmark: OLE_LINK16]RAN2 sent a LS on Intra UE Prioritization Scenario in NR_IIOT-Core [1] to RAN1 so that RAN2 would like to check how RAN1 understand RAN2’s agreement which was made in RAN2#107. 
	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.


This contribution shares our views on how RAN1 support RAN2 scenario based on RAN1 LS [2].

 Discussion
[bookmark: _Toc28873153]From [2], RAN1 made following conclusion with the understanding that it is the case when MAC delivers two TBs to PHY.
	Conclusion
There is no consensus in RAN1 for the support of the following:
· high priority DG cancel the transmission of low priority CG in the physical layer
· high priority CG cancel the transmission of low priority DG in the physical layer


In this sense, conclusion should be revised to provide clear RAN1 understanding to RAN2 as follows. 
	Proposed conclusion
In case that MAC delivers two MAC PDUs, there is no consensus in RAN1 for the support of the following
· high priority DG cancel the transmission of low priority CG in the physical layer
· high priority CG cancel the transmission of low priority DG in the physical layer



Considering that the collision scenario and only one transport block is delivered to PHY from RAN2 LS, PHY transmits on the grant for which a transport block is delivered and skip the transmission on the other grant. 
[bookmark: _GoBack]In view of Rel-15, we understand that it is supported due to following specification sentences as shown in TS 38.214 v15.11.0 for skipping operation for dynamic grant PUSCH and configured grant PUSCH. It is noted that this is only applicable to skip dyanmic scheduled PUSCH when there is no PUCCH with CSI/HARQ-ACK that overlaps in time with the PUSCH. 
	<TS 38.214 v15.11.0>
6.1	UE procedure for transmitting the physical uplink shared channel
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] and there is no PUCCH with CSI/HARQ-ACK that overlaps in time with the PUSCH. In this release of the specification, the UE behavior is undefined if there would be a PUCCH with CSI/HARQ-ACK overlapping in time with a PUSCH scheduled by a DCI format and if the UE does not generate a transport block as described in [10, TS38.321] when skipUplinkTxDynamic provided by higher layers is set to true.
The UE shall not transmit anything on the resources configured by configuredGrantConfig if the higher layers did not deliver a transport block to transmit on the resources allocated for uplink transmission without grant.


Observation 1: In Rel-15 specification (v15.11.0) perspective, intra-UE prioritization scenario is supported in case that dynamic grant PUSCH is not overlapped with PUCCH if only one TB is generated for configured grant PUSCH in PHY.
Observation 2: In Rel-15 specification (v15.11.0) perspective, intra-UE prioritization scenario is supported if only one TB is generated for dynamic grant PUSCH in PHY.

In view of Rel-16, we have made following agreement including the case where dyanmic grant PUSCH is overlapped with PUCCH. However, it was not captured in latest version TS 38.214 v16.3.0 yet. For configured grant PUSCH, Rel-16 has same sentence as Rel-15. So, it is natually understood that at least intra-UE prioritization scenario is supported if only one TB is generated for dynamic grant PUSCH in PHY.
	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.


Observation 3: In Rel-16 specification (v16.3.0) perspective, intra-UE prioritization scenario is supported if only one TB is generated for dynamic grant PUSCH in PHY.
Observation 4: In Rel-16 specification (v16.3.0) perspective, intra-UE prioritization scenario is not supported if only one TB is generated for configured grant PUSCH in PHY regardless of dynamic grant PUSCH overlapping with PUCCH since there is no feature such that a UE skips dynamic grant PUSCH. 

If the UL skipping of dynamic grant PUSCH is considered together with intra-UE prioritization scenario, there might be some impact of RAN2 perspective. For example, as shown in Fig. 1, there are configured grant PUSCH with high priority, PUCCH with low priority and DG PUSCH with low priority. If there is no PUCCH with low priority in the figure, MAC will generate only one PDU for configured grant PUSCH, then PHY will skip dynamic grant PUSCH since there is no TB generated from MAC. However, according to above agreement, MAC also should generate MAC PDU for dynamic grant PUSCH with low priority so that UCI is multiplexed on the PUSCH. In this sense, MAC is likely to generate two MAC PDUs for both grant PUSCHs although it is not supported in RAN1. 

[image: ]
Figure 1. intra-UE prioritization scenario with overlapping PUCCH

Observation 5: It is possible that MAC generates two PDUs in case that intra-UE prioritization scenario is considered together with UL skipping of dynamic grant PUSCH overlapping with PUCCH.  

There are two possible ways in order to solve this issue. One way is to reconsider RAN1 agreement (e.g., UL skipping) or RAN1 conclusion (e.g., overlapping CG and DG). Another way is that RAN2 find another solution to generate only one MAC PDU considering overlapping with PUCCH. It is noted that this is not a rare case since overlapping PUSCHs and PUCCHs are highly possible to happen in URLLC/IIoT service. 

Proposal 1: RAN1 should come up with solutions to solve the problem in case of intra-UE prioritization scenario with overlapping PUCCH before replying LS to RAN2. 

Conclusion
This contribution provides the following observations and proposal:
Observation 1: In Rel-15 specification (v15.11.0) perspective, intra-UE prioritization scenario is supported in case that dynamic grant PUSCH is not overlapped with PUCCH if only one TB is generated for configured grant PUSCH in PHY.
Observation 2: In Rel-15 specification (v15.11.0) perspective, intra-UE prioritization scenario is supported if only one TB is generated for dynamic grant PUSCH in PHY.
Observation 3: In Rel-16 specification (v16.3.0) perspective, intra-UE prioritization scenario is supported if only one TB is generated for dynamic grant PUSCH in PHY.
Observation 4: In Rel-16 specification (v16.3.0) perspective, intra-UE prioritization scenario is not supported if only one TB is generated for configured grant PUSCH in PHY regardless of dynamic grant PUSCH overlapping with PUCCH since there is no feature such that a UE skips dynamic grant PUSCH. 
Observation 5: It is possible that MAC generates two PDUs in case that intra-UE prioritization scenario is considered together with UL skipping of dynamic grant PUSCH overlapping with PUCCH.  
Proposal 1: RAN1 should come up with solutions to solve the problem in case of intra-UE prioritization scenario with overlapping PUCCH before replying LS to RAN2. 
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