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1 Introduction

In this contribution, we gives our views on some of the remaining issues discussed but without conclusion during the running CR [x] review.

2 Discussion
In last meeting, we made the following agreement:

1 The processes with TB pending for retransmission shall be prioritized over the processes for new transmissions as already agreed for single CG case.

It has been implemented in the running CR as follows:

For configured uplink grants configured with cg-RetransmissionTimer, the UE implementation select an HARQ Process ID among the HARQ process IDs available for the configured grant configuration. The UE shall prioritize retransmissions before initial transmissions.

Editor’s Note: This implements the agreement “HARQ process id selection is based on UE implementation.   Ongoing retransmissions on HARQ processes should be prioritized.”.

Editor’s Note: The agreement
“The processes with TB pending for retransmission shall be prioritized over the processes for new transmissions as already agreed for single CG case.” 
is captured here.
It only implements one case, i.e., UE prioritizes retransmission over initial transmission. However, for the pending HARQ process, whether UE should also prioritize over initial transmission, we need further discussion. In this paper, we give our views on this issue

In order to solve the PDU overwritten issue, we introduced “pending HARQ process”, which means when the transmission is blocked by LBT failure, the associated HARQ process is regarded as pending. Next time when UE selects the same HARQ process for transmission, it should regard this as retransmission, i.e., no new transmission for this HARQ process. In the current running CR, pending HARQ process has been implemented to avoid MAC PDU overwritten issue as the following way.

4>
if cg-RetransmissionTimer is configured for the identified HARQ process:

5>
if the transmission is performed: 

6>
consider the identified HARQ process as not pending.
5>
else: 

6>
consider the identified HARQ process as pending.
Editor’s Note: Above impact is from PDU overwrite issue.
For NR-U, UE selects HARQ process ID based on implementation. However, as agreed, retransmission should prioritize over the HARQ processes for new transmission, which means in the following case, UE should try to select HARQ process ID#0 for perform retransmission.
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We think the reason is that, since UE selects HARQ process ID by implementation, if retransmission is not prioritized, UE would always performs new transmissions thus causing extra delay for those PDU stored in HARQ buffer for retransmission.
Given the above reason, if reasonable, we have the following case:


[image: image2]
Given the HPID=0 is considered as pending, i.e., due to LBT failure, for the next available CG resource, whether UE performs new transmission by selecting another HID or prioritizing pending HID=0? We think the motivation for prioritizing retransmission is still held for this pending HARQ process case, thus we have the following proposal:

Proposal 1 The transmission(es) with the associated HARQ process(es) considered as pending should be prioritized over new transmission.
Another case is illustrated as following which was not discussed before. For an available CG resources (the blue one), whether UE prioritizes the HID=0 due to CGRT expiry or the transmission for pending HARQ processes, e.g., HPID=1 to HPID=n? 
In our view, the data itself is not supposed to have any prioritization among HARQ process for retransmission and HARQ process for pending. However, due to the expiry of CGRG of HPID1, if UE does not perform retransmission due to expiry of CGRT of HPID#0, the CGT of HPID#0 would have been expired without autonomous retransmission of HPID#0. From this perspective, we think upon expiry of CGRT, UE should prioritize retransmission over those transmission(s) with pending HARQ process(es).
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Proposal 2 UE prioritizes retransmission on CG due to CGRT over those transmission(es) (if any) with the associated HARQ process(es) considered as pending.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
The transmission(es) with the associated HARQ process(es) considered as pending should be prioritized over new transmission.
Proposal 2
UE prioritizes retransmission on CG due to CGRT over those transmission(es) (if any) with the associated HARQ process(es) considered as pending.
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5 Annex – Agreements for NR-U configured grant
In RAN2#105bis meeting, the following agreements are made regarding NR-U configured grant:
· R2 assumes that the configured grant timer is not started/restarted when configured grant is not transmitted due to LBT failure. PDU overwrite need to be avoided somehow. 
· The configured grant timer is not started/restarted when UL LBT fails on PUSCH transmission for grant received by PDCCH addressed to CS-RNTI scheduling retransmission for configured grant

· The configured grant timer is not started/restarted when the UL LBT fails on PUSCH transmission for UL grant received by PDCCH addressed to C-RNTI, which indicates the same HARQ process configured for configured uplink grant
· Retransmissions of a TB using configured grant resources, when initial transmission or a retransmission of the TB was previously done using dynamically scheduled resources, is not allowed
· A new timer is introduced for auto retransmission (i.e. timer expiry = HARQ NACK) on configured grant for the case of the TB previous being transmitted on a configured grant “CG retransmission timer”.
· the new timer is started when the TB is actually transmitted on the configured grant and stopped upon reception of HARQ feedback (DFI) or dynamic grant for the HARQ process. 

· the legacy configured grant timer and behaviour is kept for preventing the configured grant overriding the TB scheduled by dynamic grant, i.e. it is (re)started upon reception of the PDCCH as well as transmission on the PUSCH of dynamic grant.

In RAN2#107 meeting, the following agreements are made regarding NR-U configured grant:

· The CG retransmission timer value is configured per configured grant configuration (i.e., ConfiguredGrantConfig) and the CG retransmission timer is maintained per HARQ process.
· Autonomous retransmission on CG resource is prohibited for a HARQ process while the CG retransmission timer for the HARQ process is running.

· Both CG timer and CG retransmission timer are used at the same time for a HARQ process.
· The value of the CG retransmission timer is shorter than the value of the CG timer.

· The CG timer is not restarted at autonomous retransmission on CG resource after the CG retransmission timer expiry.
· The UE does not stop the CG timer upon NACK feedback reception, and stops the CG timer upon ACK feedback reception. 

· On LBT failure at TX on CG, the UE transmits the pending TB using same HARQ process, in a CG resource.

· CS-RNTI is used for scheduled retransmission, and C-RNTI is used for new transmission, similar to NR CG. To be confirmed by RAN1.
· Collisions DG CG is FFS

In RAN2#107bis meeting, the following agreements were made:

· When configuredGrantTimer expires, the UE should stop the CGretransmission timer (CGRT) if it is still running.  

· Upon receiving CG activation command, stop the CG retransmission timer for HARQ processes configured for the CG

· No special handling for HARQ process sharing between configured grant and dynamic grants (i.e. follow licensed specifications)

· HARQ process id selection is based on UE implementation.   Ongoing retransmissions on HARQ processes should be prioritized.
· Multiple active CG configurations should be allowed for NR-U.  Details are FFS
In RAN2#108, the following agreements were made:

Agreements of CG:

2 The multiple configured grants of a BWP can be explicitly configured to share a common pool of HARQ processes.    If HARQ processes are shared the same CG timer value has to be configured.  

3 The processes with TB pending for retransmission shall be prioritized over the processes for new transmissions as already agreed for single CG case.

4 Retransmissions can be done on different CG resources as long as they are with the same TBS with the same HARQ process 

5 cg-RetransmissionTimer is always configured for NR-U

6 For a HARQ process, the associated CGT timer is only started when the TB using this HARQ process is initially transmitted, and set to the timer value according to the CG configuration used.

7 The cg-RetransmissionTimer for the HARQ process is started and restarted for every transmission attempt of the TB when LBT succeeds, using the timer value according to the CG configuration which is used for the transmission.
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