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1. Introduction
In RAN1#94, it was agreed that: 
Agreement:
· Retransmission via same configured grant resource is supported for a HARQ process that was initially transmitted via configured grant resource. 

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

Agreement:

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:

· Reception of NACK feedback via DFI for the corresponding HARQ process

· FFS: No reception of feedback from gNB upon the timer expiration.

· To introduce a new timer or reuse configuredGrantTimer.
In RAN1#93, it was agreed that: 
Agreement:
· The following modifications to the configured grant procedures are beneficial

· Removing dependencies of HARQ process information to the timing

· Introducing UCI on PUSCH to carry HARQ process ID, NDI, RVID

· Introducing Downlink Feedback Information (DFI) including HARQ feedback for configured grant transmission
· Increased flexibility on time domain resource allocation for the configured grant transmissions

· Supporting retransmissions without explicit UL grant
In this contribution, we present our views on how to realize the HARQ design for the pre-configured uplink resources in NR-U. 
2. Discussion
2.1 Autonomous retransmission in NR-U

For NR-U, during last 3GPP RAN1#104, RAN1 agreed to use the retransmission by dynamic UL grant. It was further agreed that UE may autonomously retransmit.
From the retransmission point of view, due to LBT, the dynamic UL grant seems not be sufficient because the scheduling may not be received due to busy channel. Therefore, it is beneficial to allow UE autonomous retransmission when the UL grant is not received from gNB upon the timer expiration.
Proposal 1: UE autonomous retransmission should be supported in NR-U.

2.2 Timer to initiate retransmission
In last RAN1#94, there was FFS on whether to use a new timer or reuse configuredGrantTimer for retransmission in NR-U. 
In NR, 
· The UE starts the configuredGrantTimer when performing uplink transmission on a configured grant;

· While the configuredGrantTimer is running for a HARQ process, the UE ignores the configured grant;

· When the configuredGrantTimer for a HARQ process has expired, the UE starts to use configured resources associated with the HARQ process for new transmission. 
In LTE LAA
· The UE starts the aul-RetransmissionTimer when performing uplink transmission on a configured grant;

· While the aul-RetransmissionTimer is runing for a HARQ process, the UE igores the configured grant;
· When aul-RetransmissionTimer has expired without receiving HARQ ACK feedback , the UE assumes NACK for the associated HARQ process and performs non-adaptive retransmission. 
As those timers are different from the UE behaviour after the timer expiry, the timer should be selected depending on the intended behaviour after the timer expiry. 
In NR-U, if the UE assumes ACK upon the timer expiration, then the UE may not be able to perform retransmission because the dynamic UL grant for the retransmission may not be received timely due to busy channel. In other words, the retransmission opportunity will be lost due to LBT failure, which may adversely affect the transmission performance. Meanwhile, assuming NACK, unnecessary retransmission may occur when the dynamic UL grant for new transmission is not received timely. However, this seems not a big problem because this retransmission can be ignored by gNB. Therefore, the UE should assume NACK when the timer expires in NR-U.

Proposal 2: In NR-U, the UE should assume NACK for the associated HARQ process when the timer expires.

In NR-U, if P2 is agreed, a new timer should be introduced, which is different from configuredGrantTimer, because NR assumes ACK when the configuredGrantTimer expires.

Proposal 3: In NR-U, a new timer should be introduced, which is different from configuredGrantTimer.

2.3 HARQ ACK feedback for configured grant transmission in NR-U
In last RAN1#93, RAN1 was agreed that introducing HARQ feedback for configured grant transmission is beneficial. However, it seems not essential here in NR-U because dynamic UL grant can play ACK feedback instead and the main purpose of HARQ feedback is to acknowledge multiple HARQ processes simultaneously. Without HARQ feedback, for example, if no dynamic UL grant for new transmission is received, the UE can consider it’s NACKed and perform autonomous retransmission.

Proposal 4: HARQ feedback is not necessary for NR-U.
2.4 Configured grant operation in NR-U
Today, we have several types of configured grant, e.g., SPS/AUL in LTE, SPS/CG Type 1/2 in NR. Although RAN2 agreed to support configured grant there are several questions to be answered.

In LTE LAA, AUL is used in uplink. AUL is different from CG type 1/2 mainly in that,

· Only C-RNTI is used for retransmission scheduling.

· HARQ process ID is selected by the UE itself and the selected HARQ process ID is delivered to the network.

Sharing one HARQ process for both configured scheduling and dynamic scheduling, we have intentionally used only CS-RNTI for retransmission of CG to avoid unnecessary complexity. However, in LTE LAA, it was decided in RAN1 that AUL C-RNTI is only for activation/deactivation with no clear motivation only to generate more complicated scenarios. We think it is still simpler and reasonable to use only CS-RNTI for retransmission of CG. 
Proposal 5: Use only CS-RNTI for retransmission scheduling of configured grant in NR-U, i.e., C-RNTI is not used for this purpose.
3. Conclusion

In conclusion, we propose the followings:
Proposal 1: UE autonomous retransmission should be supported in NR-U.

Proposal 2: In NR-U, the UE should assume NACK for the associated HARQ process when the timer expires.

Proposal 3: In NR-U, a new timer should be introduced, which is different from configuredGrantTimer.

Proposal 4: HARQ feedback is not necessary for NR-U.
Proposal 5: Use only CS-RNTI for retransmission scheduling of configured grant in NR-U, i.e., C-RNTI is not used for this purpose.
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