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1 Introduction

In last RAN2 meeting, we discussed the handling on Timer X and achieved the following agreements [1]. 

Agreements:
1
Timer X is maintained per HARQ process for AUL.
2
UE shall not use the AUL resource to perform both new transmission and retransmission for the same HARQ process before the Timer X stops/expires.
3
Start/restart the Timer X after the initial AUL transmission/AUL retransmission of a given HARQ process.

However, there are still some issues remaining open as captured in the editor’s note in the running CR. In this contribution, we will discuss about these remaining issues in detail and give corresponding proposals.
2 Discussion
2.1 Terminology
In current endorsed RRC running CR, timer X is defined as retransmissionTimer while in the endorsed MAC running CR, retransmissionULTimer is used. Therefore, firstly we need to define and align the utilized terminology for timer X. Considering the timer is introduced to restrict both AUL new transmission and retransmission for the same HARQ process, we propose to use aul-transmissionTimer for timer X.
Proposal 1: Use terminology aul-transmissionTimer for timer X.
2.2 Start of timer X

In last meeting, we already agreed to start/restart the timer X after the initial AUL transmission/AUL retransmission of a given HARQ process. However, as discussed during the email discussion, some company would like to start the timer X when an ACK of LBT feedback is received. Because it is assumed the MAC layer considers that this packet is transmitted by PHY, when the LBT is ACKed. As discussed in our companion contribution [2], if only NACK indication is defined, there is no such issue, however, if both ACK and NACK indication are defined, whether to start the timer X upon reception of an ACK of LBT feedback needs to be discussed. 
Actually according to the LBT mechanism, the UE may transmit the transmission including PUSCH immediately after sensing the channel to be idle for at least a 25us sensing interval for type 2 uplink channel access. While for type 1 uplink channel access, a success CAT 4 LBT is required and the channel needs to be idle for 9us before the boundary of the transmission subframe. In this case, PHY is not aware of the LBT outcome until 25us or 9us before the boundary of the actual transmission. Therefore, a good UE implementation should deliver the LBT feedback from PHY to MAC slightly before or at least within the same subframe of the transmission. 
In this case, whether the timer X is started in the subframe containing the corresponding PUSCH transmission or when the LBT feedback is set to ACK does not make much difference as the interval between the reception of LBT feedback and the actual transmission can be ignored as analyzed above. 

However, when to deliver the LBT feedback is an UE implementation issue and should not be restricted in the specification. Therefore in order to be aligned with the agreement and to avoid any ambiguity as well as to capture in a similar way as we do for UL HARQ RTT timer, which is also started after the transmission of a given HARQ process, we propose to start/restart the Timer X for the corresponding HARQ process in the subframe containing the corresponding AUL PUSCH transmission/retransmission. 
Proposal 2: Start/restart the Timer X for the corresponding HARQ process in the subframe containing the corresponding AUL PUSCH transmission/retransmission.
2.3 Stop of Timer X

In last RAN2 meeting, we agreed that Timer X is stopped if it received SUL grant or HARQ feedback with SUL grant for the retransmission. Considering the above agreement, there is one usecase that the Timer X is stopped upon reception of SUL grant for retransmission of a given HARQ process “n” and is not able to prevent the UE from using a configured grant close to this dynamic grant for new transmission as shown in Figure 1. 
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Figure 1

Since the actual transmission time for the scheduled dynamic grant on LAA SCell is flexible and indicated by DCI, it is possible that during the period between the reception of dynamic grant and the actual PUSCH transmission, there is some available configured AUL resource. In this case, since the Timer X is stopped, UE is allowed to perform both new transmission and retransmission on AUL. If retransmission is performed on AUL, we need to modify the current specification to set the HARQ feedback to NACK after reception of the DCI for retransmission and then the UE can perform this non-adaptive retransmission. The next question is whether the UE performs retransmission twice on both AUL and SUL, what is the benefit? Does the UE regenerate a new MAC PDU according to the received DCI if the TBS of the AUL PUSCH and the TBS indicated by the UL grant is different? After both transmissions are performed, if HARQ feedback is received, is it associated with AUL or SUL? Many issues may arise and need to be addressed, otherwise, the UE behavior is not clear. 
In addition, if new transmission on AUL is performed, the HARQ buffer is flushed and it is not possible to retransmit for the dynamic grant. Therefore, considering the complexity on the UE implementation as well as the specification, it is better to restrict the AUL transmission during the period between the reception of dynamic grant and the actual PUSCH transmission no matter whether it is a new transmission or retransmission. The most straightforward solution is to restart the Timer X upon reception of an uplink grant. Actually in NR_AH meeting, similar issue was discussed and the final conclusion is the Timer X is restarted when a dynamic grant is received for a (re-)transmission for this HARQ process [3]. 
Actually this issue is a scenario of coexistence between AUL and SUL grant as mentioned in our companion contribution [4]. In last meeting, some company proposed to define a timer after the AUL transmission under which the UE is allowed to skip UL transmissions dynamically scheduled by the eNB. However, in this case, configured AUL grant overrides scheduled dynamic grant, which is not aligned with the legacy behaviour. In addition, we think scheduled dynamic grant is more important than configured AUL grant and should be prioritized, since this is a required transmission from the eNB. Moreover, defining a new timer will introduce additional complexity as well. 
Therefore, we propose to adopt the same solution here for AUL, i.e. upon reception of a dynamic grant for transmission/retransmission for a given AUL-enabled HARQ process, Timer X is started/restarted to prevent the UE from utilizing the AUL resource during the period between the reception of dynamic grant and the actual PUSCH transmission. However, when explicit HARQ feedback is received, there is no need to restart the timer. UE can just stop the Timer X as we agreed in last RAN2 meeting. 
Proposal 3: Start/restart the Timer X upon reception of a dynamic grant for transmission/retransmission for a given AUL-enabled HARQ process. 
Proposal 4: Confirm that Timer X is stopped if explicit HARQ feedback is received. 
2.4 Value

In last meeting, some contribution discussed about the value of the timer X [5], however due to a lack of time, it was not discussed. Actually we agree with the proposal to restrict timer X value same as UL HARQ_RTT + drx-ULRetransmission. This is because the timer X is not only used to control UL behaviour and when this timer is running, the UE also needs to monitor DL to receive either a scheduled grant or HARQ feedback in order to control the UL behavior. Therefore, the value of timer X should be considered in order to introduce less impact on DL monitoring. 
If DRX is configured, after AUL transmission/retransmission is performed, both UL HARQ RTT timer and timer X are started and before UL HARQ RTT timer expires, UE does not need to monitor DL. When UL HARQ RTT timer expires, drx-ULRetransmissionTimer is started and UE needs to monitor DL until this timer expires or stops. If the value of the timer X is longer than UL HARQ RTT timer + drx-ULRetransmissionTimer, then it may happen that after drx-ULRetransmission expires, the timer X is still running and UE needs to keep monitoring DL, some other section needs to be added to clarify this UE behaviour. If the value of timer X is shorter than than UL HARQ RTT timer + drx-ULRetransmissionTimer, this may reduce the effective PDCCH scheduling opportunities for retransmission over SUL and cause unnecessary AUL retransmission. Therefore, the most straightforward solution is to restrict the timer X value same as than UL HARQ RTT timer + drx-ULRetransmissionTimer.
Proposal 5: The value of the timer X is equal to the value of UL HARQ RTT timer plus drx-ULRetransmissionTimer. 
3 Conclusion

In this contribution, we discuss about the remaining issues with Timer X and we have the following proposals. 
Proposal 1: Use terminology aul-transmissionTimer for timer X.

Proposal 2: Start/restart the Timer X for the corresponding HARQ process in the subframe containing the corresponding AUL PUSCH transmission/retransmission.

Proposal 3: Start/restart the Timer X upon reception of a dynamic grant for transmission/retransmission for a given AUL-enabled HARQ process. 

Proposal 4: Confirm that Timer X is stopped if explicit HARQ feedback is received. 

Proposal 5: The value of the timer X is equal to the value of UL HARQ RTT timer plus drx-ULRetransmissionTimer. 
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