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Introduction
In the last RAN2 meeting, there were some discussions about MAC issues, and and some agreements were reached as follows [1]:
Agreements:
1. Do not support allocating dedicated RA preamble for the RACH procedure triggered by TA reporting. 
2. UE does not start or restart the timeAlignmentTimer after the UE reports its TA. 
3. NTN specific parameters, e.g. ephemeris, K_mac, common TA, cell-specific Koffset, network enable/disable TA report, etc., are provided in the new NTN-specific SIB.
4. The MAC CE for differential UE-specific K_offset has a fixed size of a single octet.
5. Use an eLCID for the MAC CE for differential UE-specific K_offset

Agreements via email - from offline 101 - second round:
1. priority of the TA report MAC CE is lower than LBT failure MAC CE and higher than MAC CE for SL-BSR prioritized.
2. UE triggers a TA reporting upon reception of configuration or reconfiguration of TA reporting trigger event if the UE has not reported TA before.
3. Other than event-triggered TA reporting, no more triggers are introduced for TA reporting in connected mode. 

Agreements:
1. For the TA report triggering event which uses the offset threshold between current information about UE specific TA and the last successfully reported information about UE specific TA, no hysteresis or time to trigger is needed.
2. UE reports Full TA (i.e., T_TA as defined in the UE’s TA formula). The size of the TA report MAC CE is fixed to two octets.
3. 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.

Agreements via email - from offline 107:
1. uplinkHARQ-DRX-Mode-r17 controls the DRX behaviour of HARQ processes in the same way for configured grants as for dynamic grants.

Agreements online:
1. It is up to network implementation to ensure proper configuration of HARQ feedback (i.e. enabled or disabled) for HARQ processes used by an SPS configuration (no Stage 3 specification impact). FFS if a note in Stage 2 is needed 
2. It is up to network implementation to ensure proper configuration of HARQ mode for HARQ processes used by a CG configuration (no Stage 3 specification impact). FFS if a note in Stage 2 is needed
3. For HARQ process(es) configured with HARQ Mode B, blind retransmission relies on UE being in DRX Active Time via other means (i.e. drx-RetransmissionTimerUL is not started).
4. For HARQ process(es) configured with disabled HARQ feedback, blind retransmission relies on UE being in DRX Active Time via other means (i.e. drx-RetransmissionTimerDL is not started).
RAN2 understanding:
1. RAN2 understanding is that: in general, all HARQ processes used by an SPS configuration are configured with the same HARQ feedback enabled/disabled state. No specification impact. 
2. RAN2 understanding is that: in general, all HARQ processes used by a CG configuration are configured with the same HARQ state (e.g. A or B). No specification impact

Agreements:
1. AllowedHARQ-DRX-LCP also applies to CG
Working Assumption:
1. It is up to NW implementation to properly configure allowedHARQ-DRX-LCP or allowedCG-List for a LCH (e.g. to avoid conflicting configuration) (Comeback if we find a problem in the implementation in the spec)

In this contribution, we would like to provide some considerations on some MAC open issues including open issue 16 and 17 mentioned in [2] for NTN system.
Discussion
[bookmark: _Hlk41985036]2.1 Open issues to be discussed 
As mentioned in [2], there are a series of MAC open issues which needs to be discussed and addressed upon the close of R17. And we would like to focus on open issue 16 and 17:
Open Issue 16: details of DRX behaviour after sending SR and msg3 for CFRA
RAN2 to discuss whether: 
· 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.
· 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.
(Companies are referred to [3], Section 5.2 for additional details).
Open Issue 17: UL synchronization failure
RAN2 to discuss how to handle UL synchronization failure due to the validity timer expiry (discussed in [4] but no conclusion)

2.2 Open Issue 16: details of DRX behaviour after sending SR and msg3 for CFRA
For the open issue 16, as we know, when DRX is configured, the Active Time for Serving Cells in a DRX group includes the time while [5]:
-	drx-onDurationTimer or drx-InactivityTimer configured for the DRX group is running; or
-	drx-RetransmissionTimerDL or drx-RetransmissionTimerUL is running on any Serving Cell in the DRX group; or
-	ra-ContentionResolutionTimer (as described in clause 5.1.5) or msgB-ResponseWindow (as described in clause 5.1.4a) is running; or
-	a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4); or
-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clauses 5.1.4 and 5.1.4a).
Considering the long propagation delay in NTN, the UE should avoid monitoring the PDCCH and saving power consumption when no data will be received due to long RTTs. While with the current specification the active time occasions are mainly controlled by network configurations but at some occasions the UE enters Active time without the control of the network, e.g. after: 
-	Sending a Scheduling Request (according to the first yellow part)
-	Replying to the RAR in Contention-Free Random Access (according to the second yellow part)
It is to say that in the both cases, the UE would have to monitor the PDCCH in vain for at least one RTT before any type of response is possible to be received, which is not expected. In order to improve the NTN system performance, it is necessary to enhance the DRX procedure to reduce the power consumption. Therefore it is proposed that in the both cases that a UE sends an SR and a UE sends msg3 as response to a RAR message during CFRA, the UE delay entering active time to monitor for a response until an offset (e.g. one RTT at least) time has elapsed.
Proposal 1: It is proposed that in the both cases that a UE sends an SR and a UE sends msg3 as response to a RAR message during CFRA, the UE delay entering active time to monitor for a response until an offset(e.g. one RTT at least) time has elapsed.

2.3 Open Issue 17: UL synchronization failure
For the open issue 17, upon the expiration of the validity timer, which indicates the maximum time during which the UE can apply the serving satellite ephemeris and common TA for UL synchronization without having acquired the SIB for new satellite ephemeris and common TA parameters, only means that uplink is out of synchronization, while downlink is still available. If trigger RLF, RRC re-establishment is to be triggered consequently, which will lead to data transmission interruption unexpected. Then, for the proposal of second round discussion in [4]: 
Proposal 17a: (15/18) Upon UL synchronization failure due to the validity timer expiry, UE does not trigger RLF. UE flushes all HARQ buffers and released all resource configuration. FFS on when to re-acquire the SIB and trigger RACH procedure.
The legacy behaviour before the FFS part is agreed by most companies, while the follow-up resolution is still not clear. Then, there is related discussion about UL synchronization in IoT-NTN, and has reached the following agreements:
When SI used for UL synch (pre-compensation) is no longer valid, the UE autonomously tunes away and re-aquires the required SI, and then comes back. FFS whether anything additional is needed.
UE acquires the NTN specific SIB before accessing the cell.
Additionally, RAN1 has sent a LS on Validity Timer for UL Synchronization:
	RAN1 has discussed the following aspects and leaves it up to RAN2 to specify UE behaviour related to expiry of UL synchronization validity timer and determine which of the following aspects are to be specified: 
· Mechanisms for UE to declare loss of UL synchronization including mechanisms for UL synchronization recovery procedure when UL synchronization is lost if UL synchronization validity timer expires in RRC_CONNECTED 
· It is up to RAN2 to specify this new behaviour for connected UE within RLF set of procedures or a new procedure for re-acquiring satellite ephemeris
· Mechanism for UL synchronization includes re-acquiring the satellite ephemeris and common TA parameters if indicated on SIB
· A new clause of RLF for loss of UL synchronization if validity timer for UL synchronization expires assuming a new re-interpretation of RLF set of procedures is specified for recovery of UL synchronization with re-acquisition of satellite ephemeris and common TA parameters if indicated 
· Potential additional RACH after re-acquisition of satellite ephemeris and common TA parameters if indicated for the UL synchronization recovery procedure in case of potential residual TA error.
· If validity timer for UL synchronization expires and no UL synchronization recovery mechanisms specified as above, UE behaviour shall declare RLF and go into idle mode autonomously to re-acquire ephemeris SIB. UE will then need to re-access the cell via Random Access procedure.
· UE signalling to indicate the validity timer for UL synchronization is about to expire



· Per RAN1’LS, the validity timer of both serving satellite ephemeris data and common TA related parameters has been defined and asked RAN2 to specify a kind of new behaviour for connected UE within RLF set of procedures or a new procedure for re-acquiring satellite ephemeris. In RAN2, the following alternatives were proposed to enable a UE in connected mode to acquire SIB and recover UL synchronization after expiration of the validity timer:
· Option 1: UE reports of validity timer status to network so that network could release the UE to RRC_IDLE state, as recommended in RAN1 LS. 
· Option 2: UE triggers RLF for synchronization recovery. 
· Option 3: UE autonomously tunes away and re-aquires the required SI, and then comes back, as concluded in IoT-NTN.
Obviously, option 1 can keep align between the gNB and the UE on the knowledge of the validity timer status between network and UE, where the gNB could decide to release the RRC connection of the UE when it knows the validity timer has expired, which may reduce unnecessary scheduling of the UE. From our perspective, it is a kind of an optional optimization and can be postponed in the next release, i.e., the reporting of validity timer status is not needed in this release.
For option 2, a new trigger for RLF needs to be added into the specification, which will initiate triggering RLF and RRC reestablishment procedure with a series of signaling overhead and thus more UE power consumption. Hence, we do not prefer to this option 
For option 3, the specification is more simple and straightforward than the above two options, which is sufficient for the NR NTN UE in this phase. Therefore, we prefer to keep align on the solution for the same issue between NR NTN and IoT-NTN possibly. Therefore, we could consider that upon UL synchronization failure due to the validity timer expiry, UE does not trigger RLF. UE flushes all HARQ buffers, released all resource configurations and re-acquire the SIB. With the latest SIB information, UE could be able to decide whether to trigger RACH procedure with the new assistance information (e.g. ephemeris, common TA parameters, etc.) carried in the SIB.
Proposal 2: Upon UL synchronization failure due to the validity timer expiry, UE does not trigger RLF. UE flushes all HARQ buffers, released all resource configuration and re-acquire the SIB.
Proposal 3: It could be up to UE implementation to decide whether to trigger RACH procedure with the new assistance information (e.g. ephemeris, common TA parameters, etc.) carried in the latest SIB information.

Conclusion
Based on the discussions mentioned above, in this contribution we provide some discussions on MAC open issues for NTN system and have the following proposals:
Proposal 1: It is proposed that in the both cases that a UE sends an SR and a UE sends msg3 as response to a RAR message during CFRA, the UE delay entering active time to monitor for a response until an offset(e.g. one RTT at least) time has elapsed.
Proposal 2: Upon UL synchronization failure due to the validity timer expiry, UE does not trigger RLF. UE flushes all HARQ buffers, released all resource configuration and re-acquire the SIB.
Proposal 3: It could be up to UE implementation to decide whether to trigger RACH procedure with the new assistance information (e.g. ephemeris, common TA parameters, etc.) carried in the latest SIB information.
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