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1. Introduction 
In RAN#88 meeting, the WID for Unlicensed Controlled Environments (UCE) [1] has been described as follows:

RAN2#116e has discussed this objective and reached the following agreements [2]:
Agreements:

1.
If HARQ process ID selection is among the retransmissions whose HARQ processes are with equal priority, it is up to UE implementation to select the prioritized HARQ process ID.

2.
If HARQ process ID selection is among the initial transmissions whose HARQ processes are with equal priority, it is up to UE implementation to select the prioritized HARQ process ID.

3.
The priority of the HARQ process associated with a MAC PDU in which no data for logical channels is multiplexed or can be multiplexed is lower than the priority of the HARQ process that associated with a MAC PDU in which any logical channels are multiplexed or can be multiplexed.

4.
RAN2 confirms the naming/usage of configuration “intraCG-Prioritization”.

5.
Autonomous retransmission is triggered in a subsequent and available CG if the UL grant for autonomous retransmission is deprioritized and the corresponding HARQ process status is pending.  No spec changes are needed.
There was also an ongoing email discussion during RAN2 #116e to discuss the remaining issues [3]. We give our views on the remaining issues to finalize CG Harmonization.

2. Prioritization of equal priority transmissions and retransmissions
The first two agreements from RAN2 #116e left the selection of the HARQ ID among transmissions of equal priority or retransmissions of equal priority to UE implementation. It remains to specify how HARQ ID selection is done between transmissions and retransmissions of equal priority.

Recall the following agreement from RAN2 #115e:
1. When lch-basedPrioritization and cg-RetransmissionTimer are both configured, the gNB can configure the UE per MAC entity whether it follows Rel-16 baseline or whether it prioritizes high priority data when selecting HARQ PID for a CG (i.e. option 2 is configurable).  
The straightforward extension to RAN2 #116e agreements is to also leave the HARQ ID with equal priority selection to UE implementation depending on the gNB configuration, i.e., the UE implementation should select between retransmissions only if Rel-16 behaviour (always prioritize retransmissions) is configured, and between transmissions and retransmissions if Rel-17 new behaviour is configured (prioritize between initial transmissions and retransmissions according to LCH priorities). 

Observation 1: RAN2 did not specify how HARQ ID selection happens between transmissions and retransmissions of the same priority.

Proposal 1:  If HARQ process ID selection is among initial transmissions and retransmissions whose HARQ processes are with equal priority, it is up to UE implementation to perform prioritization according to gNB configuration as follows:
· Prioritization among retransmissions only if Rel-16 baseline behaviour is configured.

· Prioritization among initial transmissions and retransmissions if new Rel-17 behaviour of prioritizing high priority data is configured. 


 Deprioritized MAC PDU handling when cg-RetransmissionTimer is configured and autonomousTx is not configured
The previous email discussions have discussed the case when autonomous Transmission is not configured, and whether to allow the NR-U mechanism to handle depriortization via autonomous retransmission. The current spec. behaviour is shown in the figure: 
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Figure 1: Current behaviour if cg-RetransmissionTimer is not stopped when the UL CG is deprioritised
Upon deprioritization, the deprioritized MAC PDU can still be retransmitted after CGRT expiry if CGT is still running, as an NR-U autonomous retransmission. This is contradictory with an earlier RAN2 #113e agreement that stated that:

2. Option 1: 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.
Due to this contradiction, RAN2 has to make a decision on this case between the following options in the email discussion [3]:

	· Option 1: If cg-RetransmissionTimer is configured and AutonomousTx is not configured, a deprioritized MAC PDU is not transmitted in a subsequent CG occasion using the Rel-16 URLLC autonomous transmission mechanism. However, autonomous retransmission based on Rel-16 NR-U behaviour can still take place. RAN2 confirms no specification change is required.
· Option 2: If cg-RetransmissionTimer is configured and AutonomousTx is not configured, keep the earlier agreement and a deprioritized MAC PDU is not autonomous (re)transmitted. RAN2 needs to consider how to reflect the changes to the specification. 

· Option 3: When both cg-RetransmissionTimer and lch-basedPrioritization are configured, autonomousTx is always configured. RAN2 needs to consider how to reflect the changes to the specification.


In our view, the earlier agreement can be refined since the current spec. would allow for possible NR-U autonomous retransmission of deprioritized PDU upon expiry of CGRT, so the straightforward option is to allow that behaviour and not change the spec. 

Observation 2: When CGRT is configured and autonomousTx is not configured, current spec. behaviour allows for NR-U autonomous retransmission of the deprioritized PDU upon expiry of CGRT. 

Proposal 2: If cg-RetransmissionTimer is configured and AutonomousTx is not configured, a deprioritized MAC PDU can be retransmitted via autonomous retransmission based on Rel-16 NR-U behaviour. No spec. change is needed.
Based on this behaviour, it makes sense that the earlier agreement regarding stopping CGRT upon deprioritization is kept. Recall that that agreement was:
3.
the MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization.

Based on Proposal 2, if agreed to, an autonomous retransmission is going to take place anyway for a deprioritized PDU, so not stopping CGRT would only needlessly delay that retransmission. It is better stop CGRT (which would be running for no purpose since we know that the deprioritized PDU was not attempted) and attempt performing autonomous retransmission right away.

Observation 3: If cg-RetransmissionTimer is configured and AutonomousTx is not configured, if autonomous retransmission is to take place following a deprioritization of a MAC PDU, keeping CGRT running after deprioritization needlessly delays the autonomous retransmission.
Proposal 3: The earlier RAN2 agreement that the MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization is confirmed.
Ambiguity between autonomous transmission and retransmission for deprioritized PDUs

The third issue that was discussed in the email discussion in [3] is the possible ambiguity on whether the MAC should invoke autonomous transmission or autonomous retransmission when autoTx and CGRT are configured together in some cases. 
The problematic use case brough up in [6], is when an autonomous retransmission is deprioritized while HARQ is not pending. This can be due to the gNB not being able to decode and ACK the transmission, but not an LBT failure. In this case: 

· CGT & CGRT are stopped, and HARQ is not pending: Autonomous retransmission is not possible.

· Inspecting 38.321 [7], PUSCH has a condition to invoke autonomous transmission.

	
3>
else if this uplink grant is a configured grant configured with autonomousTx; and
3>
if the previous configured uplink grant, in the BWP, for this HARQ process was not prioritized; and

3>
if a MAC PDU had already been obtained for this HARQ process; and

3>
if the uplink grant size matches with size of the obtained MAC PDU; and

3>
if none of PUSCH transmission(s) of the obtained MAC PDU has been completely performed:
4>
consider the MAC PDU has been obtained.


This case needs some clarification on whether a transmitted PDU when CGT and CGRT are still running and HARQ is not pending shall be considered “completely performed”. If not, then autoTx takes place to recover the deprioritized PDU. On the other hand, if in this case, the PUSCH transmission is considered “completely performed” then neither autonomous transmission nor autonomous retransmission are taking place for the deprioritized PDU, meaning this PDU is flushed from the HARQ buffer and lost, which should be avoided. 

Thus, before discussing whether we should modify the spec. to allow for autonomous transmission or retransmission to take place in this case, it is beneficial to first confirm the understanding in the current spec. behaviour.

Observation 4: When autonomous Tx and CGRT are configured together and an autonomous retransmission of a PDU is deprioritized with the HARQ not pending, it is unclear whether the current spec. invokes autonomous transmission to recover the deprioritized PDU.
Proposal 4: RAN2 to confirm that when autonomous Tx and CGRT are configured together and an autonomous retransmission of a PDU is deprioritized with the HARQ not pending, the current spec. allows autonomous transmission to take place to recover the deprioritized PDU being retransmitted. 
Furthermore, we think that in any case, retransmitting the PDU via autoTx is better, since this is consistent with the earlier RAN2 agreement in RAN2 #113e 

2. Option 1: 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.
Also, it naturally uses AutoTx for its intended use of recovering from deprioritization and avoids changing the spct to modify the CGT and/or CGRT behaviour. Thus, we prefer to confirm that AutoTx is always used to recover from deprioritization rather than to handle this with autoTx sometimes and auto retx from NR-U sometimes since this does not separate the functionality of those two features cleanly.

Proposal 5: RAN2 to confirm that when autonomous Tx and CGRT are configured together and an autonomous retransmission of a PDU is deprioritized with the HARQ not pending, autonomous transmission is used to recover the deprioritized PDU and retransmit it. No change to CGT or CGRT operation is needed. 
Conclusion
Observations and proposals from the above discussion are copied below.
Observation 1: RAN2 did not specify how HARQ ID selection happens between transmissions and retransmissions of the same priority.

Proposal 1:  If HARQ process ID selection is among initial transmissions and retransmissions whose HARQ processes are with equal priority, it is up to UE implementation to perform prioritization according to gNB configuration as follows:

· Prioritization among retransmissions only if Rel-16 baseline behaviour is configured.

· Prioritization among initial transmissions and retransmissions if new Rel-17 behaviour of prioritizing high priority data is configured. 

Observation 2: When CGRT is configured and autonomousTx is not configured, current spec. behaviour allows for NR-U autonomous retransmission of the deprioritized PDU upon expiry of CGRT. 

Proposal 2: If cg-RetransmissionTimer is configured and AutonomousTx is not configured, a deprioritized MAC PDU can be retransmitted via autonomous retransmission based on Rel-16 NR-U behaviour. No spec. change is needed.
Observation 3: If cg-RetransmissionTimer is configured and AutonomousTx is not configured, if autonomous retransmission is to take place following a deprioritization of a MAC PDU, keeping CGRT running after deprioritization needlessly delays the autonomous retransmission.
Proposal 3: The earlier RAN2 agreement that the MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization is confirmed.
Observation 4: When autonomous Tx and CGRT are configured together and an autonomous retransmission of a PDU is deprioritized with the HARQ not pending, it is unclear whether the current spec. invokes autonomous transmission to recover the deprioritized PDU.

Proposal 4: RAN2 to confirm that when autonomous Tx and CGRT are configured together and an autonomous retransmission of a PDU is deprioritized with the HARQ not pending, the current spec. allows autonomous transmission to take place to recover the deprioritized PDU being retransmitted. 
Proposal 5: RAN2 to confirm that when autonomous Tx and CGRT are configured together and an autonomous retransmission of a PDU is deprioritized with the HARQ not pending, autonomous transmission is used to recover the deprioritized PDU and retransmit it. No change to CGT or CGRT operation is needed. 
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