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1   Introduction
In RAN2 #105bis [1], the following agreement has been reached: 

	· 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


	· 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 this contribution, we would discuss the timer used for configured grant and dynamic grant according to the agreement above and provide our views on the open aspects from RAN2 point of view.

2   Discussion 
2.1 The timer used for configured grant

For configured grant, CG retransmission timer may be used for configured grant transmission. When TB is actually transmitted on the configured grant, the timer is started. When HARQ feedback or dynamic grant for the HARQ process is received within the timer, the timer will be stopped. When the timer expires, UE will assume HARQ NACK, and it will perform auto retransmission on configured grant. But there is an issue that whether configured grant timer in NR may also be used for configured grant transmission in unlicensed spectrum. In the following, three options can be considered.

Option 1: both CG retransmission timer and configured grant timer are simultaneously used for configured grant.

Option 2: both CG retransmission timer and configured grant timer can be used for configured grant, but only one timer is used at a time.

Option 3: only CG retransmission timer is used for configured grant, which is similar to AUL in FeLAA.

In the following, we will analyze three options one by one.
Option 1
For option 1, we will analyze the necessity of two timers. At first, considering the length of two timers, there are three cases as follows:

Case 1: CG retransmission timer is configured larger than configured grant timer.

Case 2: CG retransmission timer is configured to be equal to configured grant timer.
Case 3: configured grant timer is configured larger than CG retransmission timer.

If case 1 is configured, when one TB is actually transmitted on configured grant, two timers will be started. If UE receives HARQ feedback or dynamic grant within the configured grant timer, it should stop these two timers. If configured grant timer expires, since CG retransmission timer is running, the HARQ process cannot be released, it should proceed to wait. It means that nothing is done for this case. If UE receives HARQ feedback or dynamic grant within the difference area, CG retransmission timer should be stopped. If nothing is received within CG retransmission timer, it should perform the next configured grant retransmission. An example is as figure 1. For this option, configured grant timer does not make sense.
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Figure 1 CG retransmission timer is larger than configured grant timer
If case 2 is configured, when HARQ feedback or dynamic grant is received within the timer, these two timers should be stopped. If these two timers expire, since the function of two timers are different, considering the reliability, it should be assumed NACK. In other words, it should perform auto retransmission on configured grant. For this option, the configured grant timer does not make sense either.

If case 3 is configured, when HARQ feedback or dynamic grant is received within CG retransmission timer, these two timers should be stopped. If CG retransmission timer expires, UE should wait for the next configured grant transmission in T2. However, configured grant timer will expire before T2. Since UE is waiting for the next configured grant retransmission, the HARQ process cannot be released.  An example is as figure 2. 
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Figure 2 configured grant timer is larger than CG retransmission timer
Based on the analysis for three cases above, for Option 1, configured grant timer does not make sense. Therefore, it is no necessary to configure two timers simultaneously. 
Option 2

Since HARQ feedback or dynamic grant may be impacted by LBT failure, CG retransmission timer is introduced. If channel occupancy rate is very low, i.e. channel may be achieved easily. Then HARQ feedback or dynamic grant may be transmitted to UE quickly. For this case, it is similar to licensed spectrum, configured grant timer may be used for configured grant transmission. When channel occupancy is high, considering LBT impact, CG retransmission timer may be used for configured grant transmission. In other words, network may configure the timer based on the statistics of channel occupancy state.

Option 3
For Option 3, only one timer (i.e. CG retransmission timer) may be used for configured grant transmission regardless of channel occupancy state. And it is similar to AUL in FeLAA. By using this timer, LBT impact on configured grant transmission can be decreased.
In conclusion, we think Option 1 does not make sense, and either Option 2 or Option 3 can be used for configured grant transmission.

Proposal 1: For the timer used for configured grant, the following two options can be considered:

· Both CG retransmission timer and configured grant timer are used for configured grant, but at a time, only a timer is used.
· Only CG retransmission timer is used for configured grant, which is similar to AUL in FeLAA.
In addition, according to the agreements in RAN2 #105bis, when configured grant is not transmitted due to LBT failure, the timer used for configured grant is not started/restarted. Since PUSCH is not transmitted, the network cannot indicate retransmission grant to UE. Hence for this case, UE should perform an autonomous retransmission using configured grant resource.
 Proposal 2: If the timer for configured grant is not started/restarted, UE should perform autonomous retransmission using configured grant resource.
2.2 The timer used for dynamic grant
According to the agreement in RAN2 #105bis [1], the legacy configured grant timer and behaviour is kept in order to prevent 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. However, according to another agreement, 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. And 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. If the configured grant timer is not started/restarted, when PUSCH duration of configured grant arrives before receiving dynamic grant as in figure 3, UE will consider the NDI bit for the corresponding HARQ process to have been toggled. In other words, in this case, configured grant will override the TB scheduled by dynamic grant, the TB will be dropped. Therefore, we think when LBT fails for PUSCH transmission for UL grant by PDCCH addressed to C-RNTI/CS-RNTI, the configured grant timer should be started/restarted.
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Figure 3 configured grant arrives before dynamic grant
Proposal 3: When LBT fails for the dynamic grant using for the PUSCH transmission, considering the configured grant cannot override the TB scheduled by the dynamic grant, the configured grant timer should be started/restarted.
3   Conclusion

In this contribution, we discussed timer used for configured grant and dynamic grant in NR-U, and have made the following proposals.

Proposal 1: For the timer used for configured grant, the following two options can be considered:

· Both CG retransmission timer and configured grant timer are used for configured grant, but at a time, only a timer is used.
· Only CG retransmission timer is used for configured grant, which is similar to AUL in FeLAA.
 Proposal 2: If the timer for configured grant is not started/restarted, UE should perform autonomous retransmission using configured grant resource.
Proposal 3: When LBT fails for the dynamic grant using for the PUSCH transmission, considering the configured grant cannot override the TB scheduled by the dynamic grant, the configured grant timer should be started/restarted.
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