[bookmark: OLE_LINK39]3GPP TSG-RAN WG2 Meeting #113bis-e                  	R2-2103126
e-Meeting, 12th-20th Apr, 2021
	
Source:	vivo
[bookmark: Title]Title:	Issue of Prioritizing Initial Transmission over Re-transmission on a CG
[bookmark: Source]Agenda Item:	8.5.3
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the last RAN2 meeting, an enhancement to allow UE to prioritize initial transmission over re-transmission on a CG was discussed[1], but no agreement has been reached. In this contribution, we discuss one issue related to the potential enhancement which may lead to big complexity in the specification and UE implementation.
2. Discussion
In Rel-16 NR-U, the UE selects the HARQ process ID for CG. Among transmissions competing for the same CG, the UE always prioritizes re-transmissions of PDUs over initial transmissions even the PDU for initial transmission with higher priority than the PDU for re-transmission. The behavior however can result in extra latency for newly arrived URLLC data. 
To solve the issue, one enhancement was proposed[1]: With cg-RetransmissionTimer and LCH-based prioritization configured, the MAC entity can prioritize between initial transmissions and retransmissions on a CG based on priority of multiplexed LCH(s) -or to be multiplexed. 
However, the above enhancement may cause radio resource wasting in CA case, which can be explained with an example. In the example, there are two overlapping CG resources, i.e. CG1 and CG2, in different cells. Let’s look at the CG1 starting at time T4 in cell1 shown in the below figure1 firstly. Two HARQ processes available for CG1, HARQ1 for re-transmission of PDU with low priority, and HARQ2 for initial transmission of PDU with high priority(i.e. URLLC). According to the proposed enhancement, the initial transmission of the URLLC data could be performed on CG1 with HARQ2 and the re-transmission for HARQ1 will be delayed to the next CG resource.


Figure1 re-transmission of HARQ1 is delayed due to no resource
But when we look at the CG2 on cell2, which is overlapping with CG1, we may find no data can be mapped on CG2 due to the only new data (i.e. URLLC data) has already been mapped on CG1 in cell1. Hence, the transmission with CG2 will be skipped. 


Figure2 transmission on CG2 is skipped due to no data to send
Observation1: In CA case, prioritizing initial transmission over re-transmission on a CG in cell1 may cause re-transmission for low priority data is delayed on cell1 while the overlapping CG on cell2 is skipped due to no data to send.

[bookmark: OLE_LINK1]To handle the issue in the above example, the UE should consider the resources across cells when performing prioritization between initial transmission and re-transmission on a CG in one cell. Then the UE can make a suitable decision, e.g. CG1 is used for HARQ1 re-transmission and CG2 is used for initial transmission of URLLC in the above example. However, the solution will introduce big complexity in the specification and UE implementation.
[bookmark: _GoBack]Observation2: To handle the issue in observation1, big complexity in the specification and UE implementation will be introduced.

Given the mechanism to restrict different priority traffic to different CG has already been defined, we believe a smart network implementation can ensure only logical channels with similar priorities will be mapped to the same CG. Hence, the extra gain of introducing prioritization between initial transmissions and re-transmission on a CG is questionable.
Observation3: The extra gain of introducing prioritization between initial transmission and re-transmission on a CG is questionable, given the mechanism to restrict different priority traffic to different CG has already been defined.

Take the above observations into account, we propose:
Proposal: Prioritization between initial transmissions and re-transmissions on a CG based on priority of multiplexed LCH(s) or LCH(s) to be multiplexed is not introduced in Rel-17. 
3. Conclusion
In this contribution, we discussed one issue related to prioritization between initial transmissions and re-transmissions on a CG. The observations are following:
Observation1: In CA case, prioritizing initial transmission over re-transmission on a CG in cell1 may cause re-transmission for low priority data is delayed on cell1 while the overlapping CG on cell2 is skipped due to no data to send.
Observation2: To handle the issue in observation1, big complexity in the specification and UE implementation will be introduced.
Observation3: The extra gain of introducing prioritization between initial transmission and re-transmission on a CG is questionable, given the mechanism to restrict different priority traffic to different CG has already been defined.

Take the above observations into account, we propose:
Proposal: Prioritization between initial transmissions and re-transmissions on a CG based on priority of multiplexed LCH(s) or LCH(s) to be multiplexed is not introduced in Rel-17. 
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