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1 Introduction
During RAN2 #115-e meeting, the following agreements were achieved for TA reporting:
	Agreements:
· UE specific TA reporting during RACH procedure is enabled/disabled by SI (FFS for RACH in connected mode)

· In the MAC specification section 5.1.5, delay the start of ra-ContentionResolutionTimer by the UE-gNB RTT (i.e. sum of UE's TA and K_mac)

Agreements via email - from offline 106:
· The content of UE specific TA pre-compensation reported in RA procedure using MAC CE is UE specific TA (this can be revisited after receiving RAN1 response).

· Reporting on the information about UE specific TA in connected mode is supported, FFS via RRC signalling or MAC CE
· Event-triggers for reporting on the information about UE specific TA in connected mode is supported. FFS on the details. Confirmation by RAN1 is also needed 

· If configured, the UE shall report information of the UE specific TA pre-compensation to the target cell during the random access. FFS if a new indication in RRC reconfiguration with sync is needed or not (besides the SIB indication carried in HO command on whether TA report is enabled/disabled in the target cell).

· Information about UE specific TA pre-compensation is not reported in RA procedures triggered due to “Request for Other SI”
Agreements via email - from offline 106 second round:
· The event-triggers for reporting information about UE specific TA are based on TA values (confirmation from RAN1 is needed)

· A TA offset threshold can be used for event-triggered reporting, at least the offset threshold can be between current information about UE specific TA and the last successfully reported information about UE specific TA

· The event-triggers for reporting information about UE specific TA based on time threshold is not supported in NTN.

· No new indication in RRC reconfiguration with sync is needed to configure the UE to report information about UE specific TA in handover procedure (besides the SIB indication carried in HO command on whether TA report is enabled/disabled in the target cell).

Agreements via email - from offline 106 third round:
· Under the work assumption "the UE location information cannot be reported in connected mode", the content of UE specific TA reported in connected mode is UE specific TA pre-compensation(for the details of the TA value, confirmation from RAN1 is needed).
· If the reported content of information about UE specific TA is UE location information in connected mode, RRC signalling is used to report.

Agreements online:
· Under the work assumption "the UE location information can be reported in connected mode", for TA reporting purposes in connected mode, the network can configure the UE to send either the UE specific TA pre-compensation (for the details of the TA value, confirmation from RAN1 is needed) or the UE location information

Working Assumption:

· If the reported content of information about UE specific TA is TA pre-compensation value in connected mode, MAC CE is used to report


In this contribution, we would like to further discuss TA reporting based on the current progress.
2 Discussion
TA report during RACH
During previous meetings, UE reporting TA during RACH procedure (MSGA/MSG3 or MSG5) using a MAC CE was agreed. However, some companies indicated that adding the TA information into MSGA/MSG3/MSG5 may decrease the coverage. 

In our understanding, the issue is valid for MSGA/MSG3 since the transmission is in TM mode and there is no segmentation. But for MSG5, coverage is not an issue because the RLC SDU can be segmented if the message size is large. Although MSG3 of 72 bits was introduced in Rel-15 and the gNB can indicate in SI whether the size of MSG3 is 56 bits or 72 bits, TA report cannot be included in the MSG3/MSGA for all cases. Besides, for MSG3 of 72 bits case, further evaluation is needed to see whether TA report fits MSG3/MSGA. Therefore, TA report via MSG5 is preferred to minimize standard efforts.
Proposal 1: Include TA report in MSG5 rather than MSG3/MSGA. 
Content of TA report
For TA report during RACH, it was agreed to be reported via MAC CE. According to RAN1 agreement in RAN1#104bis-e, the Timing Advance applied by an NR NTN UE in RRC_IDLE/INACTIVE and RRC_CONNECTED is given by:
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Where:
· NTA is defined as 0 for PRACH and updated based on TA Command field in msg2/msgB and MAC CE TA command. 

· FFS: details of NTA update/accumulation.
· NTA, UE-specific is UE self-estimated TA to pre-compensate for the service link delay.
· NTA, common is network-controlled common TA, and may include any timing offset considered necessary by the network.
· NTA, common with value of 0 is supported. 

· FFS:  details of signalling including granularity. 
· NTA, offset is a fixed offset used to calculate the timing advance. 
In this case, the content of TA report can be NTA, UE-specific for simplicity as the network is aware of the other parameters and can obtain the TTA from NTA, UE-specific.
For TA report in connected mode, two agreements were reached based on different assumptions:

1)  If UE location information cannot be reported in connected mode, the content of TA report in connected mode is UE specific TA pre-compensation and using the MAC CE is the working assumption.
2)  If UE location information can be reported in connected mode, the content of TA report in connected mode can be either UE specific TA pre-compensation via MAC CE or the UE location information via RRC signalling.
As far as we can see, it is better to support only UE specific TA pre-compensation report in connected mode via MAC CE. On one aspect, this will make a unified solution for both TA report during RACH and TA report in connected mode. For another aspect, reporting UE specific TA pre-compensation is enough for UL timing alignment. Therefore, there is no need to report UE location information for this purpose considering the security risks.   
Proposal 2: TA reporting during RACH and in connected mode is via MAC CE and the content is NTA, UE-specific.
Priority of TA report MAC CE
According to the current TS38.321, the existing MAC CEs is prioritised in accordance with the following order (highest priority listed first):

	-
C-RNTI MAC CE or data from UL-CCCH;

-
Configured Grant Confirmation MAC CE or BFR MAC CE or Multiple Entry Configured Grant Confirmation MAC CE;

-
Sidelink Configured Grant Confirmation MAC CE;

-
LBT failure MAC CE;

-
MAC CE for SL-BSR prioritized according to clause 5.22.1.6;

-
MAC CE for BSR, with exception of BSR included for padding;

-
Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;

-
MAC CE for the number of Desired Guard Symbols;

-
MAC CE for Pre-emptive BSR;

-
MAC CE for SL-BSR, with exception of SL-BSR prioritized according to clause 5.22.1.6 and SL-BSR included for padding;

-
data from any Logical Channel, except data from UL-CCCH;

-
MAC CE for Recommended bit rate query;

-
MAC CE for BSR included for padding;

-
MAC CE for SL-BSR included for padding.

NOTE 2:
Prioritization among Configured Grant Confirmation MAC CE, Multiple Entry Configured Grant Confirmation MAC CE, and BFR MAC CE is up to UE implementation.


As TA report MAC CE is transmitted in MSG5 and it is used for subsequent scheduling, the priority should be between the LBT failure MAC CE and the MAC CE for SL-BSR. 

Proposal 3: The priority of TA report MAC CE should be lower than the LBT failure MAC CE and higher than the the MAC CE for SL-BSR. 

Resource for TA report
When TA report is triggered, UL resource is needed for the UE to send it to the gNB. If UL resource is available, UE can use the UL resource to send the TA report to the gNB. Otherwise, UE should first request resource from the gNB by RACH or SR. As the latency for SR procedure is less than that of RACH procedure, SR should have higher priority. In other words, if UL resource is not available, UE triggers an SR if SR is configured or triggers RACH if SR is not configured. 
Proposal 4: If UL resource is not available for TA report, UE triggers an SR if SR is configured or triggers RACH if SR is not configured.
Impact of TA report on timeAlignmentTimer
The timeAlignmentTimer is used for the maintenance of UL time alignment, which controls how long the MAC entity considers the Serving Cells belonging to the associated TAG to be uplink time aligned. According to the MAC specs, when the UE receives a Timing Advance Command in RAR or MAC CE, the timeAlignmentTimer associated with the indicated TAG is started or restarted. This is because UE receiving a Timing Advance Command means UE and gNB have reached UL time alignment. To avoid the timeAlignmentTimer running out too soon, the timeAlignmentTimer is restarted. For the same reason, after UE reports its TA to the gNB, the timeAlignmentTimer should also be started or restarted. Besides, in order to make sure the timeAlignmentTimer in UE and gNB are aligned, the propagation delay should be taken into consideration. Two options can be considered:

Option 1: UE starts or restarts the timeAlignmentTimer after RTT/2 after UE reports its TA to the gNB. 

Option 2: UE starts or restarts the timeAlignmentTimer after UE reports its TA to the gNB. The gNB starts or restarts the timeAlignmentTimer after receiving the TA report and decreases the duration of the timeAlignmentTimer by RTT/2.     
Proposal 5: The timeAlignmentTimer is started or restarted after UE reports its TA. FFS whether started or restarted instantly or after RTT/2. 
3 Conclusion

In this contribution, we discussed the remaining MAC issues and have the following proposals:

Proposal 1: Include TA report in MSG5 rather than MSG3/MSGA.  

Proposal 2: TA reporting during RACH and in connected mode is via MAC CE and the content is NTA, UE-specific. 
Proposal 3: The priority of TA report MAC CE should be lower than the LBT failure MAC CE and higher than the the MAC CE for SL-BSR.
Proposal 4: If UL resource is not available for TA report, UE triggers an SR if SR is configured or triggers RACH if SR is not configured.
Proposal 5: The timeAlignmentTimer is started or restarted after UE reports its TA. FFS whether started or restarted instantly or after RTT/2. 
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