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1 Introduction
During RAN2 #116-e meeting, the following agreements were achieved for RACH aspects and TA reporting:
	Agreements:
· Enhancements for RA type selection in NTN will not be pursued in Rel-17. FFS for BSR

Agreements via email - from offline 106:
· Do not mandate Msg3/MsgA or Msg5 to include TA report MAC CE, and whether it can be included depends on the TB size of Msg3/MsgA or Msg5. No spec change is needed for this

· Reserved LCID is used for the TA report MAC CE.

· Postpone the discussion on the size of the TA report MAC CE until RAN2 concludes on the content of TA report.

· RAN2 do not pursue any enhancements to allow inclusion of TA information without extending Msg3 size.

· Logical channel priority of the TA report MAC CE should be lower than that of “C-RNTI MAC CE or data from UL-CCCH” and higher than that of “data from any Logical Channel, except data from UL-CCCH”.

Agreements via email - from offline 106 second round:
· Do not introduce additional enhancement on BSR over 2-step RACH in Rel-17.

Agreements online:
· RAN2 further discuss the exact priority of the TA report MAC CE between “C-RNTI MAC CE or data from UL-CCCH” and “MAC CE for BSR, with exception of BSR included for padding

· 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 case UE location information can be reported to network, dedicated signaling is used to configure UE to report the UE location and/or the UE specific TA information for the purpose of TA reporting in connected mode. FFS if both mechanisms are needed in parallel


In this contribution, we would like to further discuss TA reporting based on the current progress.
2 Discussion
2.1 TA report during RACH
Content of TA report
For TA report during RACH, it was agreed to be reported via MAC CE with Msg3/MsgA or Msg5. 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. 
According to previous discussions, the content of TA report can be ether UE’s full TA or UE’s specific TA (i.e. NTA, UE-specific×Tc). From our perspective, both can work and we need to evaluate the size of TA report in these two cases first before making a decision. 

· Size of UE’s full TA:

The maximum full TA is 541.46 ms. RAN1 has agreed that the granularity for TA report is slot. So number of slots varies depending on different SCSs for the same TA value. For 541.46ms when u of SCS is 4, the number of slots will be at as large as 8663. In such case, the maximum size of TA report should be 14 bits.
· Size of UE’s specific TA:

Similar to the full TA, the maximum size of TA report for UE’s specific TA is 13 bits.
For the above the analysation, both ways require a MAC CE with two bytes. So from overhead perspective, reporting UE’s full TA or UE’s specific TA makes no difference. We slightly prefer to report UE specific TA that is unknown to the NW.
Proposal 1: the content of TA reporting during RACH is UE specific TA (i.e. NTA, UE-specific×Tc) defined in the UE’s TA formula in the granularity of slot.
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 2: 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. 
Contention Resolution Window
During last meeting, the issue that ra-ContentionResolutionTimer may expire during the UE-gNB RTT after Msg3 retransmission was discussed. To avoid missing Msg4, the UE should stop ra-ContentionResolutionTimer once having received the PDCCH which schedules Msg3 retransmission and then start ra-ContentionResolutionTimer after the end of the Msg3 retransmission plus UE-gNB RTT.
Proposal 3: UE should stop ra-ContentionResolutionTimer once having received PDCCH which schedules Msg3 retransmission and then start ra-ContentionResolutionTimer after the end of the Msg3 retransmission plus UE-gNB RTT.
2.2 TA reporting in connected mode

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. If UL resource is not available, UE may miss DL transmission which is scheduled based on the old TA. Therefore, 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 in connected mode, UE triggers an SR if SR is configured or triggers RACH if SR is not configured.

TA report during RACH
During last meeting, how to control and trigger TA reporting during RACH in connected mode was discussed. Some companies think it should be controlled by the enable/disable indication configured in SI, some others support that should depends on which event triggers the RACH procedure or whether TA reporting event has been triggered. 
However, RAN2 should first discuss whether TA reporting during RACH in connected mode is necessary. As we have already support a mechanism for TA reporting in connected mode, there is no need to specify an extra mechanism for RACH in connected mode. If the event for TA report and the event for RACH are triggered simultaneously which is a corner case, it is up to UE implementation whether the TA report is multiplexed in MSG3 just as legacy behaviour for data transmission. Therefore we think no specs change is needed for TA reporting during RACH in connected mode.  
Proposal 5. No specs change is needed for TA reporting during RACH in connected mode (i.e legacy behaviour applies). 
Location report during RACH
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 enough to support only one type of TA report, i.e. UE specific TA pre-compensation report in connected mode. Firstly, this will make a unified solution for both TA report during RACH in idle mode and TA report in connected mode. Secondly, reporting UE location information requires user consent which is not always possible. Besides, even if UE reports location information, the gNB has to calculate TA based on this which brings no extra benefit than reporting TA directly. Therefore, there is no need to report UE location information for this purpose.   
Proposal 6. In connected mode, reporting UE location information as TA report is not supported. 
During last meeting, in addition to the event-triggered TA reporting, some othere trigger conditions were proposed for TA reporting in connected mode, such as NW requested TA reporting, periodical TA reporting, and semi-persistent TA reporting. As RAN2 has agreed that event-trigger supported, we think there is no need for other triggers without additional gain foreseen.
Proposal 7. In connected mode, no other trigger than event trigger is supported for TA reporting.
Impact of TA report on timeAlignmentTimer
During last meeting, whether to restart timeAlignmentTimer after TA reporting was discussed. Some companies may have concern that TA reporting is not accurate enough for UL synchronization. However, we think this is actually not an issue that prevents restarting the timeAlignmentTimer. Because the gNB can send TA command MAC CE to UE as soon as TA report is received. What matters is to make sure gNB can receive the TA report as early as possible. If timeAlignmentTimer is not started or restarted after TA reporting, the timeAlignmentTimer may run out shortly after TA is reported which will lead to unnecessary UL resource release and RACH initiation. In this case, restarting the timeAlignmentTimer can avoid this to happen as TA report can be seen as some kind of pre UL-synchronization. Therefore we propose that UE starts or restarts the timeAlignmentTimer after TA is reported to the gNB.
Proposal 8. UE starts or restarts the timeAlignmentTimer after TA is reported to the gNB.
3 Conclusion

In this contribution, we discussed the remaining RACH and TA reporting issues and have the following proposals:

Proposal 1: the content of TA reporting during RACH is UE specific TA (i.e. NTA, UE-specific×Tc) defined in the UE’s TA formula in the granularity of slot.

Proposal 2: 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 3: UE should stop ra-ContentionResolutionTimer once having received PDCCH which schedules Msg3 retransmission and then start ra-ContentionResolutionTimer after the end of the Msg3 retransmission plus UE-gNB RTT.

Proposal 4: If UL resource is not available for TA report in connected mode, UE triggers an SR if SR is configured or triggers RACH if SR is not configured.

Proposal 5. No specs change is needed for TA reporting during RACH in connected mode (i.e legacy behaviour applies). 
Proposal 6. In connected mode, reporting UE location information as TA report is not supported. 
Proposal 7. In connected mode, no other trigger than event trigger is supported for TA reporting.
Proposal 8. UE starts or restarts the timeAlignmentTimer after TA is reported to the gNB.
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