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Introduction

In RAN2#111e[1], the primary questions are identified:
Question really is:

- Can IIoT autonomous transmission and NR-U CG retransmission timer can be configured together?

- Do we make the CG retransmission timer optional or not to cover controlled case?  

- How do we do HARQ process ID selection?

- Smaller issue – in NR-U retx are always prioritized over initial tx so we need to check if this causing any issue

In addition , according to the outcome of the RAN1 discussion , the following agreement is achieved:

At least for FBE, configuration of (cg-RetransmissionTimer) should not be mandated when configured grant Type 1 or Type 2 are configured on unlicensed spectrum.
It implies the cg-RetransmissionTimer will be taken into account in Rel-17 in RAN1, and all the above issues shall be discussed based on this agreement in RAN1. 
The intention of this contribution will share our views on above issues based on the achieved agreements from RAN1.
Discussion

Issue1: Do we make the CG retransmission timer optional or not to cover controlled case? 
in RAN1#102e[4], an agreement has been reached:
At least for FBE, configuration of (cg-RetransmissionTimer) should not be mandated when configured grant Type 1 or Type 2 are configured on unlicensed spectrum.

This agreement implies that the CG retransmission timer is optional. Considering in some cases that may no LBT fails, the CG retransmission timer can be absent. So, RAN2 can simply follow this agreement. 

Proposal 1: For IIoT in unlicensed spectrum, the CG retransmission timer is optional.
Issue 2: How do we do HARQ process ID selection?
In NR-U, it is up to UE’s implementation to select a HARQ ID and redundancy version, and the selected HARQ ID and redundancy version are carried in UCI. In this way, the unbindling relationship between the HARQ ID and configured grant allows the autonomous retransmission in the same and different CG configuration. Obviously, it brings with more transmission opportunities and decrease the waste of resources. However, in NRIIOT, the selection of the HARQ process ID is based on the formulation which is hard defined in the specification from which  HARQ process ID is seleceted for each CG occasion in a sequence way. 

Assuming that the cg-RetransmissionTimer is optional for IIOT on shared spectrum channel, for saving the specification effort, we would like to address this issue based on whether  cg-RetransmissionTimer is present:

If the cg-RetransmissionTimers is not present, HARQ process ID for each CG occasion is calculated by following the legacy HARQ process ID calculation formulation, no UCI is needed.
If the cg-RetransmissionTimer is present , UE implement the HARQ process ID selection.
Proposal 2: If a CG retransmission timer is present, UE implementation to select the HARQ ID for IIoT in unlicensed spectrum channel. If a CG retransmission timer is not present, HARQ process ID for each CG occasion is calculated by means of the legacy HARQ process ID calculation formulation.
Issue 3: Can IIoT autonomous transmission and NR-U CG retransmission timer  be configured together?

During the online discussion in RAN2, the majorities confirmed that the LBT failure is still existing even in the control environment, besides, RAN 1 also implies the CG retransmission timer can be configured for IIOT on shared spectrum channel. For following the majorities and the RAN1 decision, the cg retransmission timer shall be configured for IIOT on shared spectrum channel. On the other hand, as an important method to avoid loss of the MAC PDU when a configured grant is deprioritized, the automatic transmission in NRIIOT shall also be maintained for NRIIOT on the shared spectrum.

Observation 1: By following the outcome of RAN1 discussion and majorities opinion in RAN2 , for NRIIOT on shared spectrum channel , the cg-RetransmissionTimer is still needed for dealing with LBT failure. And the auto transmission for deprioritized configured grant is also useful for avoiding the loss of the MAC PDU. 
In addition, in our understanding, there is not so much work need to be done for supporting the simultaneous configuring of IIOT autonomous transmission and NRU autonomous re-transmission. In general, the auto transmission can be performed by following the legacy principle defined in R16 NRIIOT and auto retransmission can be performed by following the legacy principle defined in R16 NRU.

Observation 2: Supporting the simultaneous configuration of autonomous transmission for NRIIOT and autonomous re-transmission for NRU will not spend much time on the specification work.
Thus consider the observation 1 and observation 2 in combination, the supporting of both auto-transmission for NRIIOT and auto-retranmission for NRU will derive the benefits with  a tiny cost,  we propose that :

Proposal 3: For guaranteeing the URLLC transmission on shared spectrum channel,  the Autonomous transmission from IIOT and the cg-RetransmissionTimer from NRU can be configured together.
Issue 4: Smaller issue – in NR-U retx are always prioritized over initial tx so we need to check if this causing any issue
In NRU, UE would always select the HARQ process ID of automatic retransmission to associate with the closest available CG occasion, However, if we still keep such principle in Rel-17,  the following issue may deserve  discussion conditionally:

Whether to apply the priority handling amongst the MAC PDUs for autonomous (re)transmission and the MAC PDU for the initial transmission?

In our understanding, For one thing, whether to discuss above issue is depending on the outcome of the HARQ process ID selection type, for which:

If the HARQ process ID is calculated by means of the  HARQ process ID formulation as IIOT, the issue is not existing since only one specific HARQ process ID is mapped to one CG occasion.
If the selection of HARQ process ID is implemented by UE  as NRU, the issue deserves discussion since UE can select the HARQ process ID to a CG occasion by its implementation, the risk of MAC PDU loss can be avoided.
For another thing ,the discussion of this issue is also depending on the outcome of the autonomous transmission type, for which:

If only one autonomous transmission is supported, i.e: the auto-transmission for NRIIOT and cg-RetransmissionTimer cannnot be configured together, the motivation of this issue is not strong to be addressed, since the basic intention of autonomous (re)transmission is to deal with the risk of the MAC PDU loss, thus  promising no loss of MAC PDU is still a prioritized task which means the initial transmission should have a lower priority than the autonomous (re)transmission.
If both autonomous (re)transmisssion are supported  for a UE, i.e the auto-transmission for NRIIOT and cg-RetransmissionTimer can be configured together. The motivation will become forceful to be addressed since for one available CG occasion, not only the autonomous retransmission in NRU and initial transmission will compete for it, but also the autonomous transmission may also join in this competition.
Thus in advance to the discussion of this small issue, the previous three issues shall be addressed first, and then we can come back to reconsider the necessity of addressing of this issue. Thus we propose that:
Proposal 4: The priority handling between autonomous (re)transmission and initial transmission can be taken into account for FFS.

Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:

Proposal 1: For IIoT in unlicensed spectrum, the CG retransmission timer is optional.
Proposal 2: If a CG retransmission timer is present, UE implementation to select the HARQ ID for IIoT in unlicensed spectrum. If a CG retransmission timer is not present, HARQ process ID for each CG occasion is calculated by following the legacy HARQ process ID calculation formulation.
Observation 1: By following the outcome of RAN1 discussion and majorities opinion in RAN2 simply, for NRIIOT on shared spectrum channel , the cg-RetransmissionTimer shall be configured for dealing with LBT failure. And the auto transmission for deprioritized configured grant  is still useful for NRIIOT on share spectrum channel. 
Observation 2: Supporting the simultaneous configuration of  autonomous transmission for NRIIOT and autonomous re-transmission for NRU will not spend so much time on the specification work.
Proposal 3: For guaranteeing the URLLC transmission on share spectrum channel,  the Autonomous transmission from IIOT and the cg-RetransmissionTimer from NRU can be configured together.
Proposal 4: The priority handling between autonomous (re)transmission can be taken into account for FFS.
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