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1 Introduction
In this contribution, we discuss the remaining MAC open issues in NTN.
2 Discussion
Issue 1: Clarification on drx-HARQ-RTT-TimerDL/UL behaviour for DL HARQ feedback enabled and UL HARQ state A

In legacy DRX procedure, for UL, if UE transmits a MAC PDU in a configured uplink grant or if UE receives the PDCCH indicates a UL transmission, the UE stops the drx-RetransmissionTimerUL for the corresponding HARQ process, and starts the drx-HARQ-RTT-TimerUL for the corresponding HARQ process after the PUSCH transmission. UE starts the drx-RetransmissionTimerUL for the corresponding HARQ process after the expiry of drx-HARQ-RTT-TimerUL.
The definition of drx-HARQ-RTT-TimerUL is given in clause 5.7 in MAC specification as below.
-
drx-HARQ-RTT-TimerUL (per UL HARQ process): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity;

Based on above, we can assume that a UE is not required to monitor retransmission grant for a UL HARQ process during drx-HARQ-RTT-TimerUL for the corresponding HARQ process. On the other hand, some companies think that as long as the UE is in DRX active time during drx-HARQ-RTT-TimerUL for a HARQ process (e.g. due to the running of drx-InactivityTimer, or drx-RetransmissionTimerUL for other HARQ processes), network could still schedule the UL retransmission for the HARQ process during drx-HARQ-RTT-TimerUL for the corresponding HARQ process. 
Based on above, we think that the current MAC spec text in clause 5.7 might need to be clarified more clearly. The current spec text is copied as below.

------------------------------------------------------------------------------------------------------------------------------------------------

2>
if the PDCCH indicates a UL transmission:

3>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission;

3>
stop the drx-RetransmissionTimerUL for the corresponding HARQ process.

------------------------------------------------------------------------------------------------------------------------------------------------
In our understanding, we need to clarify, during drx-HARQ-RTT-TimerUL for the corresponding HARQ process, if the PDCCH indicates a UL transmission for this HARQ process, how to understand “start the drx-HARQ-RTT-TimerUL”. 
Here is a Note in clause 3.1 Definitions of 38.321.

------------------------------------------------------------------------------------------------------------------------------------------------

NOTE:
A timer is running once it is started, until it is stopped or until it expires; otherwise it is not running. A timer can be started if it is not running or restarted if it is running. A Timer is always started or restarted from its initial value. The duration of a timer is not updated until it is stopped or expires (e.g. due to BWP switching). When the MAC entity applies zero value for a timer, the timer shall be started and immediately expire unless explicitly stated otherwise.
------------------------------------------------------------------------------------------------------------------------------------------------
As stated above, a timer can be started if it is not running or restarted if it is running. “start” and “restart” have different meaning in 38.321. The current spec text above doesn’t consider the case that drx-HARQ-RTT-TimerUL for the corresponding HARQ process has already been running. Hence, if drx-HARQ-RTT-TimerUL has already been running, UE does not perform any operations. However, we think that this may require some spec change, e.g. upon reception of a PDCCH indicating a UL transmission, the UE behaviour should be to “stop the drx-HARQ-RTT-TimerUL (if running) for the corresponding HARQ process”, otherwise the expiry of the running drx-HARQ-RTT-TimerUL timer will trigger the start of the drx-RetransmissionTimerUL, which would make UE monitor PDCCH unnecessarily earlier and may miss the right opportunities for PDCCH reception since timer drx-RetransmissionTimerUL would expire earlier than wanted. 

Observation 1 The current spec on UE DRX behaviour when PDCCH indicates a UL transmission doesn’t consider the case where drx-HARQ-RTT-TimerUL for the corresponding HARQ process has already been running.
Proposal 1 If PDCCH indicates a UL transmission for a HARQ process when drx-HARQ-RTT-TimerUL for the corresponding HARQ process is running, UE should stop the drx-HARQ-RTT-TimerUL for the corresponding HARQ process.
Similar to UL transmission, UE’s DRX behaviour for DL transmission has the same problem.
Observation 2 The current spec on UE DRX behaviour when PDCCH indicates a DL transmission doesn’t consider the case where drx-HARQ-RTT-TimerDL for the corresponding HARQ process has already running.
Proposal 2 If PDCCH indicates a DL transmission for a HARQ process when drx-HARQ-RTT-TimerDL for the corresponding HARQ process is running, UE should stop the drx-HARQ-RTT-TimerDL for the corresponding HARQ process.
Issue 2: DRX behaviour after sending SR and msg3 for CFRA
During the offline discussion in RAN2#116bis e-meeting, the following was proposed by one company.
	Proposal 21 
For DRX in NTN, in the case that a UE sends an SR, the UE enters Active time to monitor for a response after an offset time has elapsed.

Proposal 23 
In the case that a UE sends msg3 as response to a RAR message during CFRA, the UE enters Active time when an offset time has elapsed.


In NTN, RAN2 has agreed to extend drx-HARQ-RTT-TimerUL(DL) by UE-gNB RTT for DL HARQ feedback HARQ processes configure with enabled and UL HARQ state A in order to accommodate the large UE-gNB RTT, since after UL transmission UE would not receive PDCCH indicating scheduling for the same HARQ process until a UE-gNB RTT has elapsed if network would schedule based on the UL decoding result. So, the extention of drx-HARQ-RTT-TimerUL(DL) may reduce UE’s unnecessary power consumption. For the above propsal 21, we understand the motivation is similar to extention of drx-HARQ-RTT-TimerUL(DL). Based on the current MAC specification, when a SR is sent on PUCCH and is pending, the UE is in DRX Active Time. If we consider the enhancement to SR triggered DRX Active Time  based on proposal21, since SR may be retransmitted, does it mean for each SR (re)transmission, the UE enters DRX Active Time  is after an offset time has elapsed, or the offset is only applied to the first transmission of the SR? For either case, we wonder how this can be captured in the spec, maybe we need more time to discuss the details. Moreover, unlike extention of drx-HARQ-RTT-TimerUL(DL), which is an essential feature for NTN since without this feature, drx-RetransmissionTimerUL(DL) needs to be extened, the enhancement to SR triggered DRX Active Time is more like an optimization. Due to the limited time left, we prefer not to consider this enhancement in R17.
During CFRA, network can identify the UE via Msg1, so after sending RAR, network may schedule the subsequent transmission for the UE before or after receiving Msg3, which depends on network implementation. So we think UE should enter DRX Active Time after sending Msg3 as legacy, i.e. no need to introduce an offset for this case.
Proposal 3 Follow legacy DRX behaviour after sending SR and msg3 for CFRA.
Issue 3: UL synchronization failure

In the RAN2#116bis e-meeting, RAN1 discussed how to handle UL synchronization failure due to the validity timer expiry but reached no conclusion.
Similar to the legacy UL out of synchronization caused by the expiry of TAT, UL out of synchronization caused by the expiry of validity timer leads to the infeasible UL transmission. Upon expiry of TAT, the UE flushes all HARQ buffers and release all resource configuration including PUCCH, SRS, CG, SPS, etc, so that network could allocate these radio resources to other UEs. Different from the case of TAT expiry, the validity timer expiry at the UE is not known to the network. That means even if the UE releases the all resources autonomously, since the network will not be aware of this, these resources would not be used by other UEs. So in our view, upon expiry of validity timer, UE only needs to suspend the resource configuration and stop UL transmission rather than release these resource configuration.
In order to recover UL synchronization, the UE needs to firstly acquire the serving satellite ephemeris data and common TA parameters from SIB, and then trigger a RACH. If the UE is not configured with searchSpaceSIB1 or searchSpaceOtherSystemInformation on the active BWP, the UE should switch to initialDownlinkBWP to acquire the serving satellite ephemeris data and common TA parameters.

Proposal 4 Upon expiry of the validity timer, the UE should suspend all resource configuration including PUCCH, SRS, CG, SPS, etc and stop UL transmission.

Proposal 5 Upon expiry of the validity timer, UE needs to firstly acquire the serving satellite ephemeris data and common TA parameters from SIB, and then trigger a RACH.

Proposal 6 If the UE is not configured with searchSpaceSIB1 or searchSpaceOtherSystemInformation on the active BWP, the UE should switch to initialDownlinkBWP to acquire the serving satellite ephemeris data and common TA parameters.
Issue 4: whether to support UE location information for purpose of TA reporting
UE location information for the purpose of TA reporting was discussed in RAN2#116bis e-meeting, and the following agreement has been made.

Agreements:

1. If SA3 will confirm that NTN-specific user consent will the available in Rel-17, the network could at least ask the UE to report its UE location for any reason at any time. FFS if we define an event-triggered reporting of UE location for TA reporting purposes.

In our view, using UE specific TA pre-compensation for TA reporting purpose is sufficient in Rel-17. We need to make sure NTN can work in this release and should not introduce too many optimizations which are simply duplicated functions and not essential to have. So we prefer not to support UE location information for purpose of TA reporting.

Proposal 7 Don’t support UE location information for purpose of TA reporting.

Issue 5: event triggered TA reporting upon handover and RRC connection re-estabilishment
In RAN2#116bis e-meeting, the issue how the UE triggers the first TA reporting for event triggered TA reporting was discussed in NR NTN, and the following agreement was made.
	Agreements via email - from offline 101 - second round:

1. UE triggers a TA reporting upon reception of configuration or reconfiguration of TA reporting trigger event if the UE has not reported TA before.


Meanwhile, the following agreement was made in IoT NTN with the following FFS added. 

	· (Following NR NTN) Upon reception of configuration or reconfiguration of TA reporting trigger event, if UE has not reported TA before, the UE triggers a TA reporting. FFS whether we need different behaviour for different re-configurations e.g. Handover.




One issue related to handover seems to be that handover command may use delta-configuration and target cell may not provide explicit TA reporting event configuration in handover command. In such case, UE still has valid event configuration (i.e. the one used in the source cell), but based on above agreement, UE will not trigger TA report in the target cell (assuming target cell’s SI has disabled TA reporting during RACH) until the target cell reconfigures the triggering event.

Another issue is that UE may change cell during handover. Even if UE has reported TA to the source cell, the source cell TA may not be suitable to be compared to when evaluating the triggering condition in the target cell as it may lead to too late TA reporting. Before that late reporting, the target cell cannot know UE’s TA and thus cannot configure UE-specific K_Offset properly.
We understands that the above FFS may also apply to re-establishment and the issue is common to NR NTN and IoT NTN. We think it can be resolved by adding explicit triggers in the spec that upon re-establishment or handover, UE triggers a TA reporting if the UE has a valid TA reporting event configuration. 
Proposal 8 Upon re-establishment or handover, UE triggers a TA reporting if UE has a valid TA reporting event configuration.
3 Conclusion

Based on the discussion above, we made the following observations:

Observation 1 The current spec on UE DRX behaviour when PDCCH indicates a UL transmission doesn’t consider the case where drx-HARQ-RTT-TimerUL for the corresponding HARQ process has already been running.
Observation 2 The current spec on UE DRX behaviour when PDCCH indicates a DL transmission doesn’t consider the case where drx-HARQ-RTT-TimerDL for the corresponding HARQ process has already running.
And propose the following:
Proposal 9 If PDCCH indicates a UL transmission for a HARQ process when drx-HARQ-RTT-TimerUL for the corresponding HARQ process is running, UE should stop the drx-HARQ-RTT-TimerUL for the corresponding HARQ process.
Proposal 10 If PDCCH indicates a DL transmission for a HARQ process when drx-HARQ-RTT-TimerDL for the corresponding HARQ process is running, UE should stop the drx-HARQ-RTT-TimerDL for the corresponding HARQ process.

Proposal 11 Follow legacy DRX behaviour after sending SR and msg3 for CFRA.
Proposal 12 Upon expiry of the validity timer, the UE should suspend all resource configuration including PUCCH, SRS, CG, SPS, etc and stop UL transmission.

Proposal 13 Upon expiry of the validity timer, UE needs to firstly acquire the serving satellite ephemeris data and common TA parameters from SIB, and then trigger a RACH.

Proposal 14 If the UE is not configured with searchSpaceSIB1 or searchSpaceOtherSystemInformation on the active BWP, the UE should switch to initialDownlinkBWP to acquire the serving satellite ephemeris data and common TA parameters.
Proposal 15 Don’t support UE location information for purpose of TA reporting.
Proposal 16 Upon re-establishment or handover, UE triggers a TA reporting if UE has a valid TA reporting event configuration.
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