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1.  Introduction
In RAN2#105bis, for NR-U, RAN2 agreed to introduce a configuredRetransmissionTimer (CG retx timer) as well as a legacy configuredGrantTimer (CG timer) as follows:

R2-1903713
Configured grant timer(s) for NR-U
Nokia, Nokia Shanghai Bell
discussion
Rel-16
NR_unlic-Core
DISCUSSION

P1

- 
LG think we need a new name. QC think we can call it CG retransmission timer. 

- 
Samsung wonders if we can use the existing CG timer instead. Ericsson also think the legacy CG timer can be used. Nokia think that the legacy timer is anyway needed for behaviour with dyn grant. 

- 
QC think the retransmission timer is separate.

- 
ZTE think it is cleaner to define a new timer. 

- 
IDT wonder if the legacy and the new timer can be used at the same time. Several companies think yes. Samsung think no. Nokia also think it would be easiest to just use one at a time. 

- 
Huawei wonders if the timers can be used for Dyn scheduled transmissions. Several companies think no. 

P2

- 
Samsung wonders if dyn retranmission is used then the timer is just stopped and will not trigger again. Nokia confirms

P3:

- 
MTK wonders if the legacy timer is restarted when a retransmission is triggered by the new timer. 

- 
Lenovo think the legacy timer could just be configured longer to allow retransmissions. 

· 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.

LBT – General
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· 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
In this contribution, we show our view on how to configure the CG timer and CG retx timer in consideration of LBT outcome. This contribution further discusses the remaining issues with regard to these timers.   
2.  Discussion

In NR-U, if both timers are configured for a HARQ process, we need to discuss how to configure the value of these timers. 
There can be several options for these timers as shown below.

· Option 1 : same value for both the CG timer and the CG retx timer.
· Option 2:  the value of the CG retx timer is longer than the CG timer. 
· Option 3 : the value of the CG retx timer is shorter than the CG timer. 
Among the options, the Option1 is not feasible because these timers suggest different UE behaviours upon timer expiry, i.e. the UE considers ACK upon CG timer expiry and NACK upon CG retx timer expiry.

In Option 2, the UE has to perform retransmission after the CG retx timer expires because the UE considers NACK upon CG retx timer expiry. The retransmission after CG retx timer expiry should be performed until HARQ-ACK is received. It requires additional signalling and delays new transmission on the configured grant until the HARQ-ACK is received.

Moreover, in R15 NR, when the MAC PDU in the HARQ buffer of the HARQ process is determined to be ACK, the UE does not perform the retransmission of the MAC PDU. However, in Option 2, the UE has to perform retransmission of the MAC PDU even if the MAC PDU is determined as ACK. It would have huge impact on MAC specification.
On the other hand in Option 3, the UE does not perform retransmission after the CG timer expiry. Yet, the retransmission opportunity is ensured for the UE between CG retx timer expiry and CG timer expiry. It does not require additional signalling and new transmission on the configured grant is not delayed.
In conclusion, Option 2 and 3 are more feasible than Option1. Compared with Option 2, Option 3 would be more desirable in terms of signalling overhead, new transmission opportunity, and specification impact. Therefore, we propose that the value of the CG retx timer should be shorter than the CG timer.
Proposal 1: In NR-U, the value of CG retx timer should be shorter than the CG timer when the CG retx timer as well as the CG timer is configured for a HARQ process.
Even if the Proposal 2 is agreed, the retransmission opportunity may not be always guaranteed for the UE. This is because after expiry of the CG retx timer, if no CG resource for the same HARQ process is available until the CG timer expires, the UE cannot perform retransmission on the CG resource until the CG timer expires. Even though CG resource for the same HARQ process is available before expiry of the CG timer, the UE may not perform retransmission on the CG resource due to LBT failure. 
In the example shown in Figure1, the UE performs new transmission of the MAC PDU#1 at the time point T1. After PDU#1 corresponding to HARQ process ID (PID) #1 is transmitted, both the CG retx timer and the CG timer are started.
The concerned case is after expiry of the CG retx timer. As no CG resource for the HARQ PID#1 is available at the time point T3, the UE cannot perform the retransmission of the MAC PDU #1 at the same time point. At the time point T4, the UE shall consider MAC PDU #1 transmission successful. 

Referring to Figure 2, the UE behaviour is same until the time point T2 in Figure1. As the channel is determined to be busy due to LBT failure at the time point T3, the UE cannot perform the retransmission of the MAC PDU #1 at the same time point. At the time point T4, the MAC PDU #1 shall be considered as transmission successful. 

To sum up, after expiry of the CG retx timer, despite the fact that the UE cannot perform the retransmission of the UL data until the CG timer expires, the UE shall consider this UL data transmission successful upon the CG timer expiry. 
In this regard, we need to study how to ensure retransmission opportunity for the UE in these cases.

Proposal 2: Study how to ensure retransmission opportunity for the UE in case when there is no retransmission opportunity between expiry of the CG retx timer and expiry of the CG timer. 
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Figure 1 no CG resource for the same HARQ process between T2 and T4
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Figure 2 no chance of retransmission opportunity due to LBT failure between T2 and T4
3. Conclusion

In conclusion, we propose the followings:
Proposal 1: In NR-U, the value of CG retx timer should be shorter than the CG timer when the CG retx timer as well as the CG timer is configured for a HARQ process.

Proposal 2: Study how to ensure retransmission opportunity for the UE in case when there is no retransmission opportunity between expiry of the CG retx timer and expiry of the CG timer. 
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