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1. Introduction
The following agreements are achieved in RAN1 and LS to RAN2 at RAN2 #115-e meeting for NTN [1]:
	The Timing Advance applied by an NR NTN UE in RRC_IDLE/INACTIVE and RRC_CONNECTED is given by:

Where:
·   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.
·   is UE self-estimated TA to pre-compensate for the service link delay.
·  is network-controlled common TA, and may include any timing offset considered necessary by the network.
·  with value of 0 is supported. 
· FFS:  details of signaling including granularity.   
 is a fixed offset used to calculate the timing advance.



During RAN2 #116-e, the TA report relevant details was discussed but there are still some open issues. In this contribution, we discuss these remaining issues regarding TA report: 
- the content of TA report in RACH procedure
- the content of the TA report in CONNECTED mode.
- configuration of TA and location report 


 2. Discussion
[bookmark: _Hlk61523081]2.1 TA report content in IDLE mode 
In RAN2#116-e, companies contributed on this topic of TA report; in summary, the main concerns are:
· When should the TA be reported: the sooner the gNB knows the UE’s TA, the sooner it can schedule efficiently and minimise overall delay.
· How should the TA be reported: signalling overhead can be reduced by having the UE only signal to the gNB what it does (/may) not already know.

Hence, during the online discussions, 4 options were proposed:
· Option 1: Full TA (i.e.,  as defined in the UE’s TA formula)
· Option 2: UE’s service link TA (i.e., NTA, UE-specific as defined in the UE’s TA formula)
· Option 3: The difference between the full TA that UE applies and the configured common TA (i.e., )
· Option 4: The difference between full TA and the cell-specific Koffset (i.e., [Cell-specific-Koffset * 10-3 – ] / [slot time] rounded down to closest integer)  
After a first round of discussions, Options 1 and 2 were down-selected. However, there was some controversy regarding the size of the TA content, and further discussions were postponed.
Regarding Option 1 vs Option 2, it must be noted that the network is unaware of the updated NTA that is applied by the UE. Indeed, the gNB will send TA commands which may be lost so the gNB will keep on giving a TA command until the UE is uplink synchronised but there is no acknowledgement of said messages.
Observation 1: The network may not be aware of the NTA applied by the UE.
Similarly, the NTA,common will change over time and is broadcast in the SIB. A UE may have failed to decode the latest SIB and used a wrong value for NTA,common, which the gNB cannot be aware of.
Observation 2: The network may not be aware of the NTA,common applied by the UE.
The drawback of option 1 is that it uses an additional bit (NTA,common and NTA,common have similar length), which will still require 2 bytes to send.Therefore, we prefer option 1 to option 2.
Proposal 1: Option 1 (full TA) is preferable to Option 2 (UE service link TA).
Option 3 was not pursued in the second round of discussions. While it solves the problems of Option 2 (and 4, as discussed later) regarding information available at gNB side, it does not provide enough overhead reduction (2 bytes) to warrant optimisation compared to Solution 1.
Regarding Option 4, the main concern is that extending the Msg3 size will have coverage implications, which is already an issue in NTN.
Furthermore, while early TA report is preferable during Random Access, depending on PUSCH capability and MAC CE priority, Msg5 can always be used to send the report. Hence, we prefer Option1.
Proposal 2: Option 1 (full TA) is preferable to Option 4 (difference between full TA and the cell-specific Koffset).

2.2 Other remaining TA report issues
TA report content in Connected mode
In Connected mode, there is less concern for having immediate benefit of TA report (Msg3/MsgA instead of Msg5) and the MAC CE size is not limited to PUSCH coverage for RACH as a connection has already been established.
Observation 3: In Connected mode, TA report size is less critical than during RACH.
Furthermore, if Option 1 is agreed in RAN2, having consistent TA report would be beneficial. Thus we propose:
Proposal 3: The UE reports full TA in Connected mode.

TA report and Location report
TA report is used as a simple and efficient way for the UE to signal its position with respect to the satellite. However, location report can serve this purpose and be used for other applications, at the cost of more overhead in the report as well as more security constraints, not achievable during RA before RRC security is established.
Location reporting may be used periodically for applications that require periodic reporting, e.g., every 10s or 5min, while it was agreed that due to satellite movement with respect to relatively static UE, TA report would not be triggered periodically but rather when the distance between the UE and the satellite reaches a threshold, which is not linear in time.
Observation 4: Applications requiring location report may have requirements that are different from TA report.
While location reporting can be used instead of TA reporting, they may serve different purposes with different requirements. As an example, if the location report is set to trigger every minute but the distance between the UE and the satellite changes so that the Koffset should be updated more frequently, having a parallel TA report would be beneficial. On the other hand, if the location report is set to trigger with a very short period, it may be enough to serve Koffset configuration as well, then having a parallel TA report would not be necessary.
Therefore, there are some use cases where we can have 1) only location report enabled, 2) only haveTA report enabled, or 3) both coexist. Ultimately, this should be up to NW control.
Proposal 4: It is up to network whether TA reporting can be configured in parallel with location reporting (i.e., no specification restriction).
3. Conclusion
In this contribution, we observed and proposed the following:
Observation 1: The network may not be aware of the NTA applied by the UE.
Observation 2: The network may not be aware of the NTA,common applied by the UE.
Proposal 1: Option 1 (full TA) is preferable to Option 2 (UE service link TA).
Proposal 2: Option 1 (full TA) is preferable to Option 4 (difference between full TA and the cell-specific Koffset).
Observation 3: In Connected mode, TA report size is less critical than during RACH.
Proposal 3: The UE reports full TA in Connected mode.
Observation 4: Applications requiring location report may have requirements that are different from TA report.
Proposal 4: It is up to network whether TA reporting can be configured in parallel with location reporting (i.e., no specification restriction).

