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1 Introduction

The following is agreed in RAN2#112e meeting,

From RAN2 perspective
1 
It is assumed that LBT failures only happen infrequently in UCE (unlicensed controlled environment).  A formal definition of UCE and its relationship to semi-static or dynamic access mode is not necessary in RAN2 specifications.

2
cg-RetransmissionTimer can be configured optionally for shared spectrum

3
When cg-RetransmissionTimer is configured, Rel-16 NR-U mechanism is used for HARQ process ID and RV selection.

4
When cg-RetransmissionTimer is not configured, Rel-16 URLLC mechanism may be used for HARQ process ID and RV selection.

5
As a baseline, HARQ processes sharing between multiple CGs are allowed when cg-RetransmissionTimer is configured as in Rel-16 NR-U.

6
HARQ processes sharing between multiple CGs are not allowed when cg-RetransmissionTimer is not configured.

7
FFS if LCH based prioritization can be configured with cg-RetransmissionTimer
8
The assumption for Rel-16 is that the network will not configure autonomousTx and cg-RetransmissionTimer simultaneously per cell.  No optimizations will be pursued to allow the two features be configured together in Rel-16.  No CR is needed for this for now.

9
If a configured grant is deprioritized and/or gNB didn’t get it (e.g. LBT failure and/or tx failure) then we should be able to autonomously re-transmit it.  FFS how to achieve it (using existing mechanisms should be considered as baseline)

And, the following is agreed in RAN2#113e meeting,
Agreements:

1.
LCH based prioritization and cg-RetransmissionTimer can be configured together in Rel-17 (consensus)

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.

3.
the MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization.

4.
FFS With cg-RetransmissionTimer and LCH-based prioritization configured, the MAC entity can prioritize between initial transmissions and retransmissions on a CG based on priority of multiplexed LCH(s) -or to be multiplexed

5.
LBT failure is not considered when determining a grant priority for intra-UE prioritization (17/22)

6.
Configuring a subset of HARQ processes as “restricted processes” for transmission of data from higher priority LCHs is not supported (18/22)

7.
Enhancements for handling conflicting DG-CG transmissions of the same HARQ process are not supported (18/22)

This contribution provides our further considerations on the left issues.
2 Discussion
2.1 Simultaneous configuration of autonomousTx and CGRT
The functionalities of autonomousTx and CGRT are generally agreed in RAN2#113e, i.e. autonomousTx and CGRT are responsible for deprioritized MAC PDU and LBT-failed MAC PDU, respectively. However, it is still no consensus on the simultaneous configuration of autonomousTx and CGRT. Considering the two parameters are for different purpose, we propose to support the simultaneous configuration. 

Proposal 1 RAN2 confirms autonomousTx and cg-RetransmissionTimer can be configured together.
The following is the analysis of the simultaneous configuration of autonomousTx and CGRT. 
-    For the case that the CG is considered as prioritized but LBT fails, 

This case is the legacy LBT failure case, and the current mechanism is sufficient. In details,
·    If CG timer is already running, UE enters the retransmission branch and considers the identified HARQ process as not pending. Accordingly, for the next incoming available CG, UE can follow the current NR-U mechanism and enter the retransmission branch when CG timer is still running, whereas UE can follow the current new transmission mechanism.
·    Else if the identified HARQ process is pending, UE follows the current NR-U mechanism and still considers the identified HARQ process as pending. Accordingly, UE can follow the current NR-U mechanism when the next CG is available.
·    Otherwise, UE enters the new transmission branch and considers the identified HARQ process as pending. Accordingly, UE can follow the current NR-U mechanism when the next CG is available.
-    For the case that the CG is considered as prioritized and LBT succeeds, 

This case is the legacy LBT success case, and the current mechanism is sufficient. In details,
·    If CG timer is already running, UE enters the retransmission branch and considers the identified HARQ process as not pending. 
·    Else if the identified HARQ process is pending, UE can follow the current NR-U mechanism.
·    Otherwise, UE enters the new transmission branch and considers the identified HARQ process as not pending.
-    For the case that the CG is considered as deprioritized but LBT fails, 
     This case happens when the CG turns to be deprioritized after LBT checking. In details,
·    If CG timer is already running, UE enters the retransmission branch and considers the identified HARQ process as not pending. According to current MAC spec, CGT is to be stopped when the CG is deprioritized. Then, for the next available CG, UE shall enter new transmission branch and generate a new MAC PDU, since the deprioritized MAC PDU has been transmitted before. This result is not aligned to the design intention of DL control information not receiving. If RAN2 agrees to keep autonomous (re)transmission, the enhancement is needed, e.g. not stopping CGT.
·    Else if the identified HARQ process is pending, UE follows the current NR-U mechanism and still considers the identified HARQ process as pending. Even if the CGT is stopped when the next CG is available, UE shall follow the current NR-U mechanism since the HARQ process is pending.
·    Otherwise, UE enters the new transmission branch and considers the identified HARQ process as pending. Even if the CGT is stopped when the next CG is available, UE shall follow the current NR-U mechanism since the HARQ process is pending.
-    For the case that the CG is considered as deprioritized but LBT succeeds, 

     This case happens when the CG turns to be deprioritized after LBT checking. In details,
·    If CG timer is already running, UE enters the retransmission branch and considers the identified HARQ process as not pending. Similar to the case where CG is deprioritized but LBT succeeds, UE shall stop CGT and follow the new transmission, which is not aligned to the design intention of DL control information not receiving. If RAN2 agrees to keep autonomous (re)transmission, the enhancement is needed, e.g. not stopping CGT. 
·    Else if the identified HARQ process is pending, UE follows the current NR-U mechanism and considers the identified HARQ process as not pending. Similarly, UE stops CGT and follows IIoT autonomous transmission mechanism in the next incoming available CG.
·    Otherwise, UE enters the new transmission branch and considers the identified HARQ process as not pending. Similarly, UE stops CGT and follows IIoT autonomous transmission mechanism in the next incoming available CG.
Proposal 2 In case that both cg-RetransmissionTimer and autonomousTx are configured, RAN2 discusses how to handle the deprioritized retransmission. If RAN2 agrees not to continue autonomous transmission of the deprioritized retransmission, i.e. the MAC layer generates a new MAC PDU, no change is needed on MAC spec. Otherwise, RAN2 considers not to stop CGT for the deprioritized retransmission.

2.2 CGT termination when autonomousTx is not configured

It is specified in MAC that CGT is stopped when the associated deprioritized uplink grant is configured with autonomousTx, e.g.

If the corresponding PUSCH transmission of a configured uplink grant is cancelled by CI-RNTI as specified in clause 11.2A of TS 38.213 [6] or cancelled by a high PHY-priority PUCCH transmission as specified in clause 9 of TS 38.213 [6], this configured uplink grant is considered as a de-prioritized uplink grant. If this deprioritized uplink grant is configured with autonomousTx, the configuredGrantTimer for the corresponding HARQ process of this de-prioritized uplink grant shall be stopped if it is running.
It is also agreed in RAN2#113e that CGRT is stopped when the associated uplink grant is deprioritized due to LCH-based prioritization. 
3.
the MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization.

Note that autonomousTx is not a mandatory configuration when LCH-based prioritization is supported. The conclusions for the termination of CGT and CGRT are not much aligned. In case that LCH-based prioritization is configured but autonomousTx is not configured for a CG which is a deprioritized new transmission, the CGRT is stopped but CGT is still running. As a result, the UE needs to follow NR-U retransmission accordingly which is not aligned with Option1 above.

Proposal 3 In case that cg-RetransmissionTimer is configured but autonomousTx is not configured, RAN2 confirms to stop CGT when the associated CG resource is for a new transmission and is deprioritized due to LCH-based prioritization.

2.3 Prioritization between initial transmission and retransmission
It is agreed in RAN2#113e,

· LCH based prioritization and cg-RetransmissionTimer can be configured together in Rel-17
· FFS With cg-RetransmissionTimer and LCH-based prioritization configured, the MAC entity can prioritize between initial transmissions and retransmissions on a CG based on priority of multiplexed LCH(s) -or to be multiplexed
In our understanding, the mechanism of LCH-BasedPrioritization is originally designed for grant selection/prioritization among multiple overlapping resources. But, the most important target of LCH-BasedPrioritization is to prioritize the transmission of high priority traffic. If we still want to support URLLC traffic in UCE, it is better to consider LCH priority for the selection between initial transmissions and retransmissions on a CG, otherwise, the lower priority retransmission may have a higher opportunity of resource occupation. From the perspective of implementation, we can choose to extend the current function of LCH-BasedPrioritization or introduce a new parameter to trigger LCH-based prioritization comparison for one certain grant.

Proposal 4 RAN2 confirms the MAC entity can prioritize between initial transmissions and retransmissions on a CG based on LCH priority. Accordingly, RAN2 discusses to reuse current LCH-BasedPrioritization parameter or introduce a new parameter. 
3 Conclusion

Based on the discussion above, we propose the following:

Proposal 1
RAN2 confirms autonomousTx and cg-RetransmissionTimer can be configured together.
Proposal 2
In case that both cg-RetransmissionTimer and autonomousTx are configured, RAN2 discusses how to handle the deprioritized retransmission. If RAN2 agrees not to continue autonomous transmission of the deprioritized retransmission, i.e. the MAC layer generates a new MAC PDU, no change is needed on MAC spec. Otherwise, RAN2 considers not to stop CGT for the deprioritized retransmission.
Proposal 3
In case that cg-RetransmissionTimer is configured but autonomousTx is not configured, RAN2 confirms to stop CGT when the associated CG resource is for a new transmission and is deprioritized due to LCH-based prioritization.
Proposal 4
RAN2 confirms the MAC entity can prioritize between initial transmissions and retransmissions on a CG based on LCH priority. Accordingly, RAN2 discusses to reuse current LCH-BasedPrioritization parameter or introduce a new parameter.
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