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1	Introduction
RAN2#107bis made the following agreement:
	There is support to have “UE autonomous retransmission in a CG resource”. Allow checking of complexity to next meeting.



In this paper, we propose our views on UE autonomous transmission using CG.
2	About the baseline using retransmission grants
 We would like to start by noting that de-prioritizations are not expected to be very frequent event. Hence, complex optimizations to recover deprioritized PDUs should be avoided.
Observation 1: De-prioritizations are not expected to happen frequently. Hence, complex optimizations to recover deprioritized PDUs should be avoided. Autonomous transmissions are more useful in NR-U since handling of LBT failures is a more basic issue.
RAN2#106 identified a retransmission grants based baseline for recovery of deprioritized PDUs and related agreements are captured below:
	For de-prioritized PUSCH on dynamic grant, the UE should store the de-prioritized MAC PDU in the HARQ buffer, to allow gNB to schedule re-transmission using the same HARQ process. 
For de-prioritized PUSCH on configured grants, a) the UE could store the de-prioritized MAC PDU in the HARQ buffer, to allow gNB to schedule re-transmission. b) FFS if the UE could transmit it using the subsequent radio resources e.g. associated with the same HARQ process
The above agreements are at least applicable for cases when MAC has already generated the de-prioritized MAC PDU 



Even approach relying only on retransmissions grants requires UE to save the deprioritized packet in the HARQ buffer and thus involves spec changes.
Observation 2: Even approach relying only on retransmissions grants requires UE to save the deprioritized packet in the HARQ buffer and thus involves specification changes. 
Any new solution for UE autonomous retransmission of deprioritized CG PDU agreed by RAN2 should have clear benefits over the baseline relying only on retransmissions grants. 
We would like to highlight that retransmission grants can be scheduled so that it overlaps next configured grant occasion resulting in same resource consumption as autonomous retransmission solutions.
Observation 3: Any new solution for UE autonomous retransmission of deprioritized CG PDU agreed by RAN2 should have clear benefits over an approach relying only on retransmissions grants. Note that retransmission grant overlapping next configured grant occasion has same resource consumption as autonomous retransmission solutions. 

3	One potential solution reusing NR-U’s CG enhancements
3.1	Solution outline
A solution option is to reuse NR-U’s CG enhancements by treating de-prioritization like a NACK. The resulting change is illustrated as changes to text in running latest endorsed NR-U MAC CR (R2-1914026)
	If a HARQ process receives downlink feedback information or deprioritization indcation, the HARQ process shall:
1>	stop the cg-RetransmissionTimer, if running;
1>	if ACK is indicated:
2>	stop the configuredGrantTimer, if running.


The above solution should allow retransmission using subsequent CG instance (after de-prioritization) if cg-RetransmissionTimer is set to be equal to configuredGrantTimer.
There are different flavours of the solution depending on whether deprioritized PDU can be retransmitted using same HARQ process (as the one for deprioritized transmission) or new HARQ process.
Observation 4a: A solution option is to reuse NR-U’s CG enhancements by treating de-prioritization like a NACK. Deprioritized PDU can be retransmitted using either same HARQ process (as the one for deprioritized transmission) or new HARQ process. 
Adapting NR-U for autonomous transmission of deprioritized CG PDU as discussed above is not straightforward and presents several challenges discussed in next section.
3.2	Challenges
3.2.1	Solutions using same HARQ process
In this section, we focus on challenges involved in solutions using same HARQ process.
A key point to note here is that these solutions will require defining new PHY timelines similar to N2 to allow UE enough preparation time between de-prioritization and autonomous transmission.  The preparation time is required since UE is not sure if later CG PUSCH instance is to be used for autonomous transmission or not until de-prioritization occurs. Further, note that the PHY timeline may be different from that for NR-U timelines associated with events triggering autonomous transmission for NR-U (ie, LBT failure) and de-prioritization are different. 
A performance penalty of solutions using same HARQ process is that they delays transmission of deprioritized PDU (compared to retransmission based approach) if CG uses multiple HARQ processes. This is because the UE has to wait for the next CG instance with matching HARQ ID to send PDU associated with the deprioritized CG instance. 
The following observation summarizes the above discussion.
Observation 4b: Solutions using same HARQ process have following downsides: 
· Complex since it requires defining new PHY timelines similar to N2 to allow UE enough preparation time between de-prioritization and autonomous transmission.  
· Delays transmission of deprioritized PDU (compared to retransmission based approach) if CG uses multiple HARQ processes, because the UE has to wait for the next CG instance with matching HARQ ID to send PDU of deprioritized CG instance. 
3.2.2	Solutions using new HARQ process
In this section, we focus on challenges involved in solutions using new HARQ process.
Similar to solutions using same HARQ process (as discussed in Section 3.2.1), these solutions will also require defining new PHY timelines similar to N2 to allow UE enough preparation time between de-prioritization and autonomous transmission.   
Clearly, using a new HARQ process requires moving MAC PDU between HARQ processes. Further, using of multiple HARQ processes may require enhancements to timers (e.g., configured grant timer and configured grant retransmission timer) associated with each HARQ process since autonomous retransmission could  introduce coupling between behaviours of old HARQ process and new HARQ process.
Additional timelines will have to be specified to clarify which HARQ process is used for 
· retransmission of deprioritized transmission (and when) and 
· retransmission of any old PDUs of the new HARQ process. 
Also, NR-U introduced a NR-U specific uplink control channel to indicate HARQ-process ID used by the UE. Solutions using new HARQ process for IIoT should not assume the availability of the channel. 
The following observation summarizes the above discussion.
Observation 4c: Solutions using new HARQ process have following downsides: 
· Complex since it also requires defining new PHY timelines similar to N2 to allow UE enough preparation time between de-prioritization and autonomous transmission,
· It requires moving MAC PDU between HARQ processes,
· There is need for specifying timeline behaviors needed to clarify which HARQ process is used for retransmission of deprioritized transmission (and when) and retransmission of any old PDUs of the new HARQ process, 
· Enhancements needed for behaviors of timers (e.g., configured grant timer and configured grant retransmission timer) associated with each HARQ process, 
· Unavailability of feedback channel used by NR-U to indicate HARQ-process ID used by the UE. 

3	Conclusions
The above discussion leads us to the following observation.
Observation 6: There are no low-complexity solutions for recovery of deprioritized CG PDU which provide substantial benefits over an approach just relying on retransmission grants. 
Hence, we propose the following:
Proposal 1: UE autonomous retransmission of de-prioritized CG PDU is not supported.
4	Summary
[bookmark: _Hlk6406644]Observations and proposals from above discussion are copied below.
Observation 1: De-prioritizations are not expected to happen frequently. Hence, complex optimizations to recover deprioritized PDUs should be avoided. Autonomous transmissions are more useful in NR-U since handling of LBT failures is a more basic issue.
Observation 2: Even approach relying only on retransmissions grants requires UE to save the deprioritized packet in the HARQ buffer and thus involves specification changes. 
Observation 3: Any new solution for UE autonomous retransmission of deprioritized CG PDU agreed by RAN2 should have clear benefits over an approach relying only on retransmissions grants. Note that retransmission grant overlapping next configured grant occasion has same resource consumption as autonomous retransmission solutions. 
Observation 4a: A solution option is to reuse NR-U’s CG enhancements by treating de-prioritization like a NACK. Deprioritized PDU can be retransmitted using either same HARQ process (as the one for deprioritized transmission) or new HARQ process. 
Observation 4b: Solutions using same HARQ process have following downsides: 
· Complex since it requires defining new PHY timelines similar to N2 to allow UE enough preparation time between de-prioritization and autonomous transmission.  
· Delays transmission of deprioritized PDU (compared to retransmission based approach) if CG uses multiple HARQ processes, because the UE has to wait for the next CG instance with matching HARQ ID to send PDU of deprioritized CG instance. 
Observation 4c: Solutions using new HARQ process have following downsides: 
· Complex since it also requires defining new PHY timelines similar to N2 to allow UE enough preparation time between de-prioritization and autonomous transmission,
· It requires moving MAC PDU between HARQ processes,
· There is need for specifying timeline behaviors needed to clarify which HARQ process is used for retransmission of deprioritized transmission (and when) and retransmission of any old PDUs of the new HARQ process, 
· Enhancements needed for behaviors of timers (e.g., configured grant timer and configured grant retransmission timer) associated with each HARQ process, 
· Unavailability of feedback channel used by NR-U to indicate HARQ-process ID used by the UE. 

Observation 6: There are no low-complexity solutions for recovery of deprioritized CG PDU which provide substantial benefits over an approach just relying on retransmission grants. 

Proposal 1: UE autonomous retransmission of de-prioritized CG PDU is not supported.




