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1	Introduction
In RAN2 #114e we have reached the following agreements:
Agreements:
1. When both of lch-based Prioritization and cg-RetransmissionTimer are configured, HARQ processes sharing between multiple CG configurations are allowed.  No specification change is required.
2. RAN2 confirm that neither autonomous transmission nor autonomous retransmission is triggered if UL grant is prioritized and LBT fails while AutonomousTx is configured and cg-RetransmissionTimer is not configured. No specification change is required.
3. RAN2 confirm that autonomous retransmission is triggered if UL grant is prioritized and LBT fails while AutonomousTx is not configured and cg-RetransmissionTimer is configured. No specification change is required
4. RAN2 confirm that autonomous retransmission is triggered if UL grant is prioritized and LBT fails while AutonomousTx and cg-RetransmissionTimer are configured. No specification change is required.
5. RAN2 confirm that autonomous transmission is triggered if UL grant is deprioritized while AutonomousTx is configured and cg-RetransmissionTimer is not configured. No specification change is required.
6. RAN2 confirm that autonomous transmission is triggered if the transmission of the obtained MAC PDU has not been completely performed and if UL grant is deprioritized while AutonomousTx and cg-RetransmissionTimer are configured. No specification change is required.
7. The HARQ process is kept as pending even if a CG is de-prioritized while the HARQ state of the associated HARQ process is pending (i.e. MAC PDU hasn’t been transmitted). No specification change is required
8.	When cg-RetransmissionTimer and lch-basedPrioritization are configured, for overlapping CGs, the MAC entity prioritizes the initial transmission of higher priority data over autonomous retransmission of lower priority data.  FFS how to implement this in Rel-17 after some of the Rel-16 discussion takes place 

Most of the agreements have confirmed that no specification is expected for URLLC features to be applied in NR-U. From our perspective, the remaining issues include the following:
· For multiple CGs overlapping in time, do we need any specification enhancement to support prioritization of grant with higher priority data? (This corresponds to the FFS in the agreements in RAN2#114e)
· For HARQ process ID selection within a single CG, do we follow Rel-16 rule where retransmission is always prioritized before initial transmission ?
· More clarification on the UE behaviour regarding configurations of autonomous transmission and autonomous retransmission.
 This contribution aims to present our views on these open issues.

2	Prioritization among Multiple CGs
When LCH-based prioritization is configured in unlicensed band operation, the grant (among multiple overlapping grants) associated with the highest LCH priority should be prioritized for transmission. Some questions relating to whether it is contradictory to NR-U operation of always prioritizing retransmission over initial transmission have been raised. To clarify the REl-16 behaviour, the following Rel-16 CR for TS38.321 has been agreed in RAN2 #114e:
	R2-2105865:
[bookmark: _Hlk23499210][bookmark: _Hlk23787129]For configured uplink grants configured with cg-RetransmissionTimer, the UE implementation selects an HARQ Process ID among the HARQ process IDs available for the configured grant configuration. For HARQ Process ID selection, the UE shall prioritize retransmissions before initial transmissions. The UE shall toggle the NDI in the CG-UCI for new transmissions and not toggle the NDI in the CG-UCI in retransmissions.



Hence, it is now clear that the rule of “prioritizing retransmission over initial transmission” is only applicable to HARQ PID selection within the same CG. How to select grant among multiple overlapping CGs is not relevant. Therefore, when LCH-based prioritization is configured,  it is very straightforward as the UE would simply select the grant with the highest LCH priority, regardless whether it is an initial transmission or retransmission. Thus, we do not foresee any specification impact because the existing specification can handle the issue very well.
Proposal 1: No specification change is needed to allow prioritization of initial transmission with higher LCH priority over retransmission in multiple overlapping CG cases.

3	HARQ Process ID Prioritization in Single CG
Another issue that has been discussed extensively is whether we should change the HARQ PID selection within single CG in Rel-17, in order to make sure new transmission with higher LCH priority can be transmitted prior to retransmission with lower LCH priority. It was argued that such new rule is needed to support URLLC. 
Several companies have pointed out that, in practice the gNB may associate each CG configuration to data traffics with different priority level, and hence the situation where data with different LCH priority compete for the same radio resource is unlikely to happen. Moreover, each CG configuration can be configured with different HARQ PID pool, and therefore the problem can be avoided. While we think it is critical to make sure URLLC can be transmitted quicker than other data such as eMBB, we also believe this issue can be resolved by gNB implementation with proper configurations. 
Proposal 2: LCH-based HARQ process ID selection within single CG is not supported in Rel-17.
Nevertheless, we think the critical problem is the case where the retransmission corresponds to an “empty MAC PDU” that includes zero MAC SDU and only padding or periodic BSR indicating there is no data in any LCG.  This happens when the configured grants are not skipped by the UE even if there is no data or other MAC CE to be transmitted (e.g. when the PUSCH resource overlaps with PUCCH, a MAC PDU has to be generated anyway for UCI multiplexing), and the generated MAC PDU becomes pending. 
Apparently, such retransmission does not have any useful/valuable contents, and according to Rel-16 the HARQ process of which has to be prioritized over new transmission. We must stress that, there is no other MAC CEs that are included in such MAC PDU except for padding/periodic BSR that could be outdated already, and retransmission of such MAC PDU would delay the opportunity for the UE to update the BSR to the gNB. This is highly desirable because retransmission of such TB potentially creates unnecessary interference to other co-existing technologies in the unlicensed band, and it delays transmission of new data which could be delay-sensitive (e.g. URLLC). It is worth noting that, such empty MAC PDU may occur in any CG configuration associated with any LCH or HARQ PID sets, and therefore it cannot be handled via gNB implementation.
Thus, we believe the autonomous retransmission of such MAC PDU should not conducted. There could be two options:
1. Always deprioritize retransmission corresponding to such empty MAC PDU for HARQ process ID selection
2. Flush such empty MAC PDU directly before the HARQ process ID selection for autonomous retransmission is conducted.
Since most companies believe this should be addressed in Rel-16 maintenance as a general NR-U behaviour, we suggest this topic should be addressed in Rel-16 UP corrections.
Proposal 3: Rel-16 User-Plane Maintenance should discuss how to handle the problem of autonomous retransmission of a MAC PDU includes only padding BSR or periodic BSR indicating no user data in any LCG.
4	Clarification on AutonomousTx and AutonomousRetx
Previously RAN2 has reached the following agreements:
· AutoTx and CGRT are responsible for deprioritized MAC PDU and LBT-failed MAC PDU, respectively.  If CGRT is not configured, LBT-failed MAC PDU is not retransmitted. If AutoTx is not configured, deprioritized MAC PDU is not retransmitted. 
· the MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization.
These agreements seem to draw some confusions about what they really mean. In particular, for the first agreement, it could be misinterpreted that autonomous retransmission of a deprioritized MAC PDU is not allowed as long as AutoTX is not configured. But actually in our understanding, we have reached this agreement to get a “clear cut” between these two features, meaning their operations should be entirely independent. More specifically, whether autonomous retransmission of a pending MAC PDU is performed or not is solely dependent on the configuration of CGRT, and the presence of AutoTX  does not really affect. Conversely, whether autonomous transmission of a deprioritized MAC PDU is performed or not is solely dependent on the configuration of AutoTX, regardless of the presence of CGRT. In light of this, we think some clarification is needed for the first agreement, wherein we should clarify that “deprioritized MAC PDU is not transmitted in subsequent CG based on AutoTX mechanism when AutoTX is not configured”.
On the other hand, for the second agreement was meant to avoid the ambiguous behaviour when both AutoTX and CGRT are simultaneously configured. To be specific, because CG timer should stop upon deprioritization of a MAC PDU when AutoTX is configured according to the latest Rel-16 specification, it leads to a weird situation where CGRT is still running while the CG timer has already stopped. The pre-condition of “when AutoTX is configured” is however not well reflected in the current agreement wording. Hence, we think the second agreement should be clarified such that CGRT is stopped upon deprioritization only if AutoTX is also configured.
Proposal 4: The previous agreements should be clarified based on following:
· AutoTx and CGRT are responsible for deprioritized MAC PDU and LBT-failed MAC PDU, respectively.  If CGRT is not configured, LBT-failed MAC PDU is not retransmitted. If AutoTx is not configured, deprioritized MAC PDU is not retransmitted. 
· For this agreement, we should clarify that the “deprioritized MAC PDU is not transmitted in subsequent CG based on AutoTX mechanism” 

· the MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization.
· For this agreement, we should clarify that this behaviour of stopping CGRT is only applicable when AutoTX is configured.

5	Conclusion
In this paper we have discussed some remaining issues of URLLC in UCE, and we have the following proposals:
Proposal 1: No specification change is needed to allow prioritization of initial transmission with higher LCH priority over retransmission in multiple overlapping CG cases.
Proposal 2: LCH-based HARQ process ID selection within single CG is not supported in Rel-17.
Proposal 3: Rel-16 User-Plane Maintenance should discuss how to handle the problem of autonomous retransmission of a MAC PDU includes only padding BSR or periodic BSR indicating no user data in any LCG.
Proposal 4: The previous agreements should be clarified based on following:
· AutoTx and CGRT are responsible for deprioritized MAC PDU and LBT-failed MAC PDU, respectively.  If CGRT is not configured, LBT-failed MAC PDU is not retransmitted. If AutoTx is not configured, deprioritized MAC PDU is not retransmitted. 
· For this agreement, we should clarify that the “deprioritized MAC PDU is not transmitted in subsequent CG based on AutoTX mechanism” 

· the MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization.
· For this agreement, we should clarify that this behaviour of stopping CGRT is only applicable when AutoTX is configured.




