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Discussion and Decision
1. Introduction

 A new WI has been agreed in RAN#82 to work on NR based access in unlicensed spectrum. One of the WI scope is to work on enhancing the configured grant operation for NR-u as follow:
	Configured Grant operation: NR Type-1 and Type-2 configured grant mechanisms are the baseline for NR-U operation with modifications in line with agreements during the study phase (NR-U TR section 7.2.1.3.4).


In this contribution, some RAN2 aspacts related to the following are discussed in the subsequent sections:
· Whether the retransmissions can be a mix of configured grant or scheduled grant

· How to control the retransmission using configured grant

· Coordination of Scheduled grant and configured grant

2. Discussion
2.1. Retransmission: Configured Grant or Scheduled Grant
RAN1#94 has the following agreement regarding retransmission on UL configured grant:

1. Retransmission via same configured grant resource is supported for a HARQ process that was initially transmitted via configured grant resource. 
2. Retransmission via resource scheduled by UL grant is supported for a HARQ process that was initially transmitted via configured grant resource
3. UE may autonomously initiate retransmission for a HARQ process that was initially transmitted via configured grant mechanism for NR-unlicensed when one of the following conditions is met:
a. Reception of NACK feedback via DFI for the corresponding HARQ process
b. FFS: No reception of feedback from gNB upon the timer expiration.
- To introduce a new timer or reuse configuredGrantTimer.
From RAN1 agreements 1 and 2 above, retransmission of a HARQ process that was initially transmitted via configured grant resource can happen via Configured Grant resource (CG) or Scheduled Grant resource (SG). The remaining question are then (1) whether a HARQ process initially transmitted using a SG can be retransmitted with a CG and (2) whether a HARQ process initially transmitted via CG but previously retransmitted using SG can be retransmitted again using CG.

For (1), it would be simpler that HARQ process that was initially transmitted via SG should continue to follow SG for retransmission. CG should not be used for this HARQ process which already uses SG for new transmission. Otherwise there will be a need to specify the condition when the CG can be used for retransmission of the HARQ process. Also with asynchronous HARQ, there is no explicit ACK for the (re)transmission using the SG
For (2), based on the principle for (1), it would seem simpler that the network takes over control the retransmission once it uses SG for retransmission of a HARQ process that was initially transmitted using CG .

Proposal 1: Once scheduled grant resource is used for transmission/retransmission for a HARQ process regardless of whether it was initially transmitted using scheduled grant resource or configured grant resource, configured grant resource shall not be used for the retransmission of the HARQ process.
2.2. Retransmission Timer
RAN1#94 has the following agreement regarding retransmission on UL configured grant:
	1. Retransmission via same configured grant resource is supported for a HARQ process that was initially transmitted via configured grant resource. 

2. Retransmission via resource scheduled by UL grant is supported for a HARQ process that was initially transmitted via configured grant resource

3. UE may autonomously initiate retransmission for a HARQ process that was initially transmitted via configured grant mechanism for NR-unlicensed when one of the following conditions is met:
a. Reception of NACK feedback via DFI for the corresponding HARQ process
b. FFS: No reception of feedback from gNB upon the timer expiration.
To introduce a new timer or reuse configuredGrantTimer.

- To introduce a new


From RAN1 agreement 3 above, there is a concern on whether a new timer is needed for retransmission or reuse the configureGrantTimer. ConfiguredGrantTimer in Rel-15 is used for preventing CG to use when SG is started for a HARQ process and when a new CG is provided.  On the other hand, the sole purpose of the new timer is to prevent the UE from performing the retransmission of the HARQ process too quickly and this may have different timing value to the current use case of configuredGrantTimer.  
In addition, the following was agreed in RAN1#95 and was adopted in TR 38.889:
	It was identified that it is problematic for the UE to assume ACK in absence of reception of feedback, which may include explicit feedback or feedback in the form of uplink grants. It was additionally identified that assuming NACK upon timer expiration can be a candidate solution to avoid LBT impact on reception of feedback.


In Rel-15 NR, it is specified that the UE starts the configureGrantTimer timer when a MAC PDU is sent on the configured grant and assumes HARQ-ACK when the timer expires. A SG for retransmission can be sent before the timer expires. This retransmission grant effectively serves as an HARQ-NACK. In an unlicensed environment, there is a high probability that gNB can’t transmit a HARQ feedback/SG due to LBT failure. Therefore, to alleviate the LBT impact, it is recommended to assume NACK when the timers expires. This is inline with Rel-15 FeLAA.
Proposal 2: UE assumes HARQ NACK when no reception of feedback from gNB upon expiration of a timer similar to Rel-15 FeLAA.
Based on the above discussion, the role and meaning of configureGrantTimer are different between NR and NR-U,  thus it is more appropriate to introduce a new timer, rather than overload the meaning of the timer depends on licensed or unlicensed.
Proposal 3: RAN2 to use a new timer as the retransmission timer for configured grant
2.3. Scheduled and configured grant coordination

From TR 38.889
	It is identified to be beneficial to consider UE multiplexing and collision avoidance mechanisms between configured grant transmissions and between configured grant and scheduled grant transmissions. 


From the TR 38.889 text quoted above, there is a concern on collision between scheduled and configured grant. 
As stated in previous section, gNB can schedule a retranmission via schecduled grant or configured UL grant. Furthermore, the allocation of HARQ process for new transmission on configured UL grant is not based on timing and is left to the UE implementation and the HARQ process ID space is shared between scheduled grant and configured grant.These changes may introduce possible conflict between dynamic grant and configured UL grant for transmission and retransmission. The following illustrates the possible collision scenarios where RAN2 needs to discuss:

1. A configured grant resource used for new transmission of a HARQ process is not transmitted due to LBT failure or not received by the gNB due to collision over shared resources and the gNB subsequently uses the same HARQ process for new transmission via scheduled grant resource. 
2. A scheduled grant resource is allocated by the gNB for the HARQ process that was initially transmitted via configured grant resource just before the UE performs the retransmission of the HARQ process over the configured grant resource. 
3. A scheduled grant resource is allocated by the gNB for the HARQ process that was initially transmitted via configured grant resource just after the UE performs the retransmission of the HARQ process over the the configured grant resource. 
4. A scheduled grant resource and the configured grant is on the same subframe.
Proposal 4: RAN2 discuss the different coexistence scenarios below between scheduled grant and configured grant to ensure consistence UE behaviours.
1. A configured grant resource used for new transmission of a HARQ process is not transmitted due to LBT failure or not received by the gNB due to collision over shared resources and the gNB subsequently uses the same HARQ process for new transmission via scheduled grant resource. 

2. A scheduled grant resource is allocated by the gNB for the HARQ process that was initially transmitted via configured grant resource just before the UE performs the retransmission of the HARQ process over the configured grant resource. 

3. A scheduled grant resource is allocated by the gNB for the HARQ process that was initially transmitted via configured grant resource just after the UE performs the retransmission of the HARQ process over the the configured grant resource. 

4. A scheduled grant resource and the configured grant is on the same subframe.

3. Conclusion

RAN 2 to discuss and adopt the following proposals:

Proposal 1: Once scheduled grant resource is used for transmission/retransmission for a HARQ process regardless of whether it was initially transmitted using scheduled grant resource or configured grant resource, configured grant resource shall not be used for the retransmission of the HARQ process.

Proposal 2: UE assumes HARQ NACK when no reception of feedback from gNB upon expiration of a timer similar to Rel-15 FeLAA.
Proposal 3: RAN2 to use a new timer as the retransmission timer for configured grant

Proposal 4: RAN2 discuss the different coexistence scenarios below between scheduled grant and configured grant to ensure consistence UE behaviours.

1. A configured grant resource used for new transmission of a HARQ process is not transmitted due to LBT failure or not received by the gNB due to collision over shared resources and the gNB subsequently uses the same HARQ process for new transmission via scheduled grant resource. 

2. A scheduled grant resource is allocated by the gNB for the HARQ process that was initially transmitted via configured grant resource just before the UE performs the retransmission of the HARQ process over the configured grant resource. 

3. A scheduled grant resource is allocated by the gNB for the HARQ process that was initially transmitted via configured grant resource just after the UE performs the retransmission of the HARQ process over the the configured grant resource. 

4. A scheduled grant resource and the configured grant is on the same subframe
