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1 Introduction

In the IIOT WID, the objective includes enhancement to address resource conflicts as follows:

	2. The detailed objectives for NR intra-UE prioritization/multiplexing are:
· Specify enhancements to address resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs [RAN2, RAN1].

· Specify PUSCH grant prioritization based on LCH priorities and LCP restrictions for the cases where MAC prioritizes the grant [RAN2].

· Address UL data/control and control/control resource collision by:

· specifying a method to address resource collision between SR associating to high-priority traffic and uplink data of lower-priority traffic for the cases where MAC determines the prioritization [RAN2].

· specifying prioritization and/or multiplexing behaviour among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH [RAN1, RAN2].


In RAN2#105, the following agreements were made:

	· Capture into TR 38.825 the issue that the SR triggered by URLLC cannot be sent if there is a UL-SCH resource for eMBB;

· Agree and capture into TR 38.825 the solution to address the issue of collision between URLLC SR and eMBB UL-SCH may include: A prioritization rule can be defined to determine whether to transmit SR or PUSCH, e.g. based on the priority of the LCH which triggers the SR and priorities of the data to be transmitted on the PUSCH resource. 

· Leave to RAN1 to discuss the potential issue related to collision between eMBB PUSCH and HARQ feedback or CSI report for URLLC.


This contribution discusses how to prioritize SR transmission over UL-SCH data.

2 Discussion
In Rel-15, SR can be transmitted only if SR resource does not overlap with UL-SCH resource. Since BSR can be included in the MAC PDU of UL-SCH, the triggered SR will be cancelled. 

	All pending SR(s) triggered prior to the MAC PDU assembly shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the MAC PDU is transmitted and this PDU includes a Long or Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5) prior to the MAC PDU assembly.


However, SR triggered by URLLC data arrival needs to be prioritized over the UL-SCH is for eMBB resource. It was a major scenario during IIOT SI. The reasons are

· Case 1: BSR included in eMBB MAC PDU can be delayed due to HARQ retransmissions of the MAC PDU. In the example below, BSR initially transmitted at t2 is delayed to t4.
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· Case 2: BSR included in eMBB MAC PDU can be delayed due to long transmission in the time domain. In the example below, the end point of the MAC PDU is t3. gNB can receive the BSR at t3.

[image: image2.emf]High Priority 

(URLLC)

Data Arrival

Trigger SR/BSR

t1

End point of MAC 

PDU for Low priority 

LCH (eMBB) 

t2 t3

SR for High 

Priority LCH


The problem of both scenarios is that transmission of BSR in eMBB resource could experience delay and gNB’s late scheduling does not meet the URLLC requirement.

Observation 1. gNB’s late URLLC scheduling based on delayed BSR in eMBB resource does not meet the URLLC requirement.

Another similar situation is observed when SR does not overlap with UL-SCH. 

· Case 3: In the figure below, SR/BSR is triggered at t1 and the next SR resource is at t3. But the UE has a chance to send a BSR at t2. The MAC PDU is for lower priority (e.g. eMBB). In this case, SR will be cancelled at t2. As similar with case 1, the BSR can be delayed due to retransmission and gNB cannot give URLLC resource appropriately.
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Observation 2. gNB’s late URLLC scheduling based on delayed BSR in eMBB resource is a valid issue not only for overlap case but also for non-overlap case.

To resolve all 3 cases, the main principle of the solution should be that SR transmission for URLLC is not replaced by BSR included in MAC PDU for eMBB. In stage-3 wording,

Proposal 1. SR transmission triggered by an LCH is not cancelled by BSR included in MAC PDU for lower-priority LCHs.

Proposal 2. SR transmission overlapped with MAC PDU for lower-priority LCHs is prioritized.
Depending on NW’s preference, some operator may want to configure whether UE applies the prioritization of SR over UL-SCH. Thus, it should be configurable.

Proposal 3. Whether UE applies the prioritization of SR over UL-SCH is configurable.
3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. SR transmission triggered by an LCH is not cancelled by BSR included in MAC PDU for lower-priority LCHs.

Proposal 2. SR transmission overlapped with MAC PDU for lower-priority LCHs is prioritized.
Proposal 3. Whether UE applies the prioritization of SR over UL-SCH is configurable.
