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1.  Introduction
According to WID [1] for NR-U, an objective of work item associated with configured grant is following:

- 
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). (RAN1)
Regarding TR 38.889, a UE behavior associated with a retransmission was described as follows:  

7.2.1.3.4
Potential enhancements to configured grant

Skipped…
-
Supporting retransmissions without explicit UL grant
Skipped…

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. It was also identified that possible conflicts, with respect to NDI and RNTI for the same HARQ process, between configured grant transmission and scheduled grant transmission may have to be addressed. Details can be determined when specifications are developed.
For the retransmission of a HARQ process that was initially transmitted via configured grant resource, both retransmission via same configured grant resource and retransmission via resource scheduled by UL grant are supported.
Skipped…
In this contribution, we present our view on how to capture a timer for a retransmission in MAC specification and on how to handle a UE behaviour related to a retransmission with a RNTI from the MAC point of view.
2.  Discussion

2.1 Timer to initiate retransmission
Considering TR 38.889, assuming a NACK upon timer expiration can be a candidate solution to avoid LBT impact than assuming ACK in absence of reception of feedback.

Observation 1. Assuming a NACK upon timer expiration can be a candidate solution to avoid LBT impact from the retransmission perspective.
To be specific, in NR-U, if the UE assumes an 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 a 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 a NACK when the timer expires in NR-U.

Proposal 1: In NR-U, the UE should assume a NACK for the associated HARQ process when the timer expires.

In NR-U, if P1 is agreed, a new timer should be introduced, which is different from configuredGrantTimer in NR, because NR assumes an ACK when the configuredGrantTimer expires.

Proposal 2: In NR-U, a new timer should be introduced, which is different from configuredGrantTimer in NR.
2.2 Configured grant operation in NR-U
In NR, for configured uplink grant, CS-RNTI can be used for both activating (or deactivating) configured uplink grant in which the NDI is set to 0 and explicitly scheduling for a retransmission in which the NDI is set to 1. In the meanwhile, C-RNTI is only used to explicitly new transmission regardless of the NDI received by dynamic uplink grant. 

Unlike NR, for AUL of LTE LAA, AUL C-RNTI is used for both a new transmission and a retransmission depending on whether NDI is toggled or not.

If we compare a configured uplink grant of NR and an AUL of LTE LAA, the AUL may cause higher packet loss because a UE might interpret the retransmission instead of the new transmission when the UL grant with the new transmission is missing at once. In contrast, in the configured uplink grant of NR, the UE can perform explicitly either the new transmission or the retransmission irrespective of whether the UL grant is missing. We think that it is still simpler and reasonable to use only CS-RNTI for the retransmission in NR-U. 

Proposal 3: Like NR, for the retransmission scheduling of configured uplink grant in NR-U, only CS-RNTI should be considered except for C-RNTI.
3. Conclusion

In conclusion, we propose the followings:
Observation 1. Assuming a NACK upon timer expiration can be a candidate solution to avoid LBT impact from the retransmission perspective.
Proposal 1: In NR-U, the UE should assume a NACK for the associated HARQ process when the timer expires.

Proposal 2: In NR-U, a new timer should be introduced, which is different from configuredGrantTimer in NR.
Proposal 3: Like NR, for the retransmission scheduling of configured uplink grant in NR-U, only CS-RNTI should be considered except for C-RNTI.

4. References
[1] RP-182878
New WID on NR-based Access to Unlicensed Spectrum

Qualcomm Inc. 
[image: image1.png]



Page 2

