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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
In RAN2 #105, intra-UE prioritization was discussed further and the following agreements on SR and PUSCH prioritization in case of SR-PUSCH collision were achieved [1]:
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;
[bookmark: _Hlk4690841][bookmark: _Hlk6845920][bookmark: _Hlk6850571][bookmark: _Hlk7194390][bookmark: _Hlk6849033][bookmark: _Hlk6845946]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.
In RAN2 #107, the SR and PUSCH prioritization in case of SR-PUSCH collision was further discussed, and the following agreements were reached [2]:
[bookmark: _Hlk20413042][bookmark: _Hlk20305296][bookmark: _Hlk20307137][bookmark: _Hlk20412306][bookmark: _Hlk20304295]If PUCCH resource for an SR’s transmission occasion overlaps a UL-SCH resource, SR’s transmission is allowed based on a comparison of priority of the LCH that triggered the SR and a priority value for the UL-SCH resource, if the priority of the LCH that triggered the SR is “high” (FFS).  Priority value of the UL-SCH resource is FFS
If an SR was triggered before MAC PDU assembly and PUCCH resource for the SR’s transmission occasion conflicts with UL-SCH resource of the MAC PDU, and the UL-SCH transmission is deprioritized, a MAC PDU will not be generated. (conflict = they cannot both be transmitted)
When a PUSCH transmission is deprioritized, desired PHY behaviour is for RAN1 to decide
There are still some remaining issues which are meaningful to be further sorted in case of SR-PUSCH collision. One issue is the impact if the SR is cancelled when PUSCH is prioritized, another issue is whether the MAC CE’s priority should be considered for evaluating the SR/PUSCH transmission priority. This contribution discusses these remaining issues and investigates if certain optimizations are needed. 
2. [bookmark: OLE_LINK189][bookmark: OLE_LINK99][bookmark: OLE_LINK188][bookmark: OLE_LINK98]Discussion
2.1 SR cancellation when PUSCH is prioritized
In case of the collision between SR and PUSCH, there are two choices for the collision: one is to transmit the SR instead of the PUSCH; another one is to transmit the PUSCH instead of the SR. According to the above agreements from RAN2 #107, the UE should determine the choice based on the priority comparison between SR and the UL-SCH resources.

On the other hand, based on the priority order specified in [3], when MAC PDU comprising BSR MAC CE is transmitted in a PUSCH, the corresponding SR can be cancelled. 
*********************************38.321 Section 5.4.4*****************************************
When an SR is triggered, it shall be considered as pending until it is 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. All pending SR(s) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the UL grant(s) can accommodate all pending data available for transmission.
***************************************38.321**********************************************

However，the UL grant carrying the BSR for URLLC service could be originally issued for high priority information (e.g. RRC signaling) without ultra-low latency requirement and there can be still high probability of HARQ transmission failure. If the BSR MAC CE is for URLLC service and HARQ transmission failure occurs, the gNB misses the BSR. Though the gNB could schedule a HARQ retransmission and receive the BSR later, but the latency for receiving BSR can be unendurable for URLLC service, which means that the URLLC data may be outdated and discarded.  In the contrary, if the SR triggered by URLLC data is not cancelled, the UE may still transmit the SR triggered by URLLC data after the PUSCH transmission. If the caused delay by the prioritized PUSCH transmission is tolerable for the URLLC data, the UE can still get proper UL grant for the URLLC data transmission and transmit the URLLC data within the delay budget.  In such sense, there is still considerable benefit to not cancel SR when the overlapping PUSCH transmission is prioritized.
Observation 1: When SR for URLLC data collides with PUSCH transmission and the SR is cancelled due to PUSCH transmission is prioritized, the gNB may receive the BSR for URLLC data with unendurable delay in case of HARQ transmission failure due to unreliable PUSCH transmission. 
Proposal 1: When there is collision between SR triggered by URLLC data and PUSCH transmission, the SR is not cancelled if PUSCH transmission is prioritized.
2.2 Handling of MAC CE in case of SR and PUSCH collision
For collision between SR and PUSCH, according to the existing agreements, the SR priority is derived based on priority of the LCH triggering the BSR, while the priority for UL-SCH resource are still FFS. Then the UE determines which one is prioritized based on the priority comparison. Another open issue is whether the priority of MAC CE should be considered as well in case of SR and PUSCH collision.
In RAN2 #107bis, it was already agreed that SCell BFRQ MAC CE may trigger SR using the preconfigured SR resources [4]:
Agreements:
1. The Scell beam failure detection is per cell.
2. Each DL BWP of a SCell can be configured with an independent SCell BFR configuration (the content is FFS)
3. One SR ID is configured for BFR within the same cell group.
4. The SCell BFRQ MAC CE triggers a SCell BFRQ SR if there is no valid uplink grant which can accommodate the SCell BFRQ MAC CE.
5. FFS whether the transmission of the SCell BFRQ MAC CE cancels the pending BFRQ SR of the failed SCell(s).(depends whether the MAC CE provides info for one or more Scells)
6. When the number of the BFRQ SR transmission reaches the sr-TransMax, the UE triggers a RACH procedure (i.e. reuse Rel-15 behaviour)
According to the above agreements, it may happen that SCell BFRQ MAC CE triggers a SR that collides with a PUSCH or that the SCell BFRQ MAC CE is carried in the PUSCH that collides with a SR. Furthermore, a new MAC CE to report LBT failure for a cell was also agreed while whether this MAC CE can trigger SR is still open. But it would not be strange if LBT failure MAC CE is assigned high priority and allowed to trigger SR later. Another case is the SR triggered by URLLC data collides with the PUSCH carrying SCell BFRQ MAC CE or LBT failure MAC CE. Figure 1 shows the collision examples wherein SCell BFRQ MAC CE triggers SR (left) or SCell BFRQ MAC CE is carried by PUSCH (right).
[image: ][image: ]
(a)                                                                         (b)
[bookmark: _Ref23771165]Figure 1 Illustration of the collision between SR and PUSCH: a) SR triggered by SCell BFRQ MAC CE collides with PUSCH; b) SR triggered by URLLC data collides with PUSCH carrying SCell BFRQ MAC CE.
If the MAC CEs of high priorities are not considered for evaluating SR/PUSCH priority in case of SR-PUSCH collision, these MAC CEs can be delayed. If the MAC CE is to report beam failure (or LBT failure) for a cell and the gNB does not know the information in time, the gNB may continue to use the original beam (or original cell) to serve the UE, which may cause consecutive transmission failures. In the worst case, this may result in a service interruption.
Observation 2：If some important MAC CEs (e.g. SCell BFRQ MAC CE or LBT failure MAC CE) are ignored for SR/PUSCH priority evaluation in case of SR-PUSCH collision, these MAC CEs may be delayed. 
Observation 3：If the gNB does not receive SCell BFRQ MAC CE (or LBT failure MAC CE) in time, the gNB could still serve the UE with the wrong beam (or wrong serving cell), which may result in consecutive transmission failures. 
Proposal 2: The priorities of some important MAC CEs (e.g. SCell BFRQ MAC CE or LBT failure MAC CE) are considered to determine SR/PUSCH priority in case of SR-PUSCH collision, for instance,
· The priority of SR triggered by a MAC CE depends on the  priority of the MAC CE;
· The priority of PUSCH carrying a MAC CE depends on the highest priority of the MAC CE and LCHs transmitted by the PUSCH.
3. Conclusion
In this contribution, we discuss the issues of SR/PUSCH priority in case of SR-PUSCH collision and there are the following observations and proposals:
Observation 1: When SR for URLLC data collides with PUSCH transmission and the SR is cancelled due to PUSCH transmission is prioritized, the gNB may receive the BSR for URLLC data with unendurable delay in case of HARQ transmission failure due to unreliable PUSCH transmission. 
Proposal 1: When there is collision between SR triggered by URLLC data and PUSCH transmission, the SR is not cancelled if PUSCH transmission is prioritized.
Observation 2：If some important MAC CEs (e.g. SCell BFRQ MAC CE or LBT failure MAC CE) are ignored for SR/PUSCH priority evaluation in case of SR-PUSCH collision, these MAC CEs may be delayed. 
Observation 3：If the gNB does not receive SCell BFRQ MAC CE (or LBT failure MAC CE) in time, the gNB could still serve the UE with the wrong beam (or wrong serving cell), which may result in consecutive transmission failures. 
Proposal 2: The priorities of some important MAC CEs (e.g. SCell BFRQ MAC CE or LBT failure MAC CE) are considered to determine SR/PUSCH priority in case of SR-PUSCH collision, for instance:
· The priority of SR triggered by a MAC CE depends on the  priority of the MAC CE;
· The priority of PUSCH carrying a MAC CE depends on the highest priority of the MAC CE and LCHs transmitted by the PUSCH.
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