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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN2 #108[1], there were the following agreements with respect to CG-CG, CG-DG and SR-PUSCH conflict handling:
For CGCG conflicts, and CGDG conflicts, the priority value of an uplink grant (UL-SCH resource) is the highest priority of the LCHs that is multiplexed or can be multiplexed in MAC PDU, taking into account LCH restrictions and data availability. 
If PUCCH resource for an SR’s transmission occasion overlaps a UL-SCH resource, SR’s transmission is allowed (prioritized) based on a comparison of priority of the LCH that triggered the SR and a priority value for the UL-SCH resource (where the priority value is determined as in previous agreement), if the priority of the LCH that triggered the SR is higher.
For CG-CG conflict with equal priority, prioritization is up to UE implementation.
For SR-Data conflict with equal priority, UL-SCH (i.e. data) is prioritized.
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_LINK188][bookmark: OLE_LINK98][bookmark: OLE_LINK99][bookmark: OLE_LINK189]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 #108, 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 [2], when MAC PDU comprising BSR MAC CE is transmitted in a PUSCH, no matter the corresponding UL grant is issued for eMBB or URLLC, 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 or for eMBB. In order for high spectrum efficiency, these data may be transmitted with high data rate at the cost of considerable HARQ transmission failure probability in order for pursuing diversity gain. 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 and the reception is the BSR is meaningless, 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 BSR triggered by 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 UE determines which one is prioritized based on the priority comparison between SR and PUSCH, wherein the SR priority is derived based on priority of the LCH triggering the BSR, while the priority for UL-SCH resources is derived the highest priority of the LCHs whose data is carried by the UL-SCH resources. However, the priority of MAC CE is not considered in resolving SR and PUSCH collision though many MAC CEs having higher LCP priority than data. In addition to regular BSR which can trigger SR transmission, below are two new MAC CEs which can also trigger SR transmission:
· SCell BFRQ  SR:
In RAN2 #107bis, it was already agreed that SCell BFRQ MAC CE may trigger SR using the preconfigured SR resources [3]:
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 adopted according to the endorsed running CR:
· SCell consistent  UL LBT failure SR
According to the running CR for NR-U [4]
“1>	if consistent LBT failure has been triggered, and not cancelled, in the SpCell; and
1>	if UL-SCH resources are available for a new transmission in the SpCell and these UL-SCH resources can accommodate the LBT failure MAC CE plus its subheader as a result of logical channel prioritization:
2>	instruct the Multiplexing and Assembly procedure to generate the LBT failure MAC CE.
1>	else if consistent LBT failure has been triggered, and not cancelled, in at least one SCell:
2>	if UL-SCH resources are available for a new transmission in a Serving Cell for which consistent LBT failure has not been triggered and these UL-SCH resources can accommodate the LBT failure MAC CE plus its subheader as a result of logical channel prioritization:
3>	instruct the Multiplexing and Assembly procedure to generate the LBT failure MAC CE.
2>	else:
3>	trigger a Scheduling Request for LBT failure MAC CE.”
According to the running CR, it was agreed that this MAC CE can also trigger scheduling request. And the UL LBT failure MAC CE was also assigned higher priority than data. 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 BSR triggered by 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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