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1. Introduction
In RAN1 #106bis e-Meeting [1], the following agreements regarding the uplink time and frequency synchronization were made:
	
Agreement:
Confirm the working assumption:
Common TA may include parameter(s) indicating timing drift.
· The UE will apply common TA according to the parameters provided by the network (if any). No offset between the common TA according to the parameters provided by the network and the actual feeder link RTT is considered when defining UE UL timing error requirements.
 
Agreement:
Common TA Epoch time is implicitly known as a reference time defined by the starting time of a DL slot and/or frame.
· FFS: Whether this starting time is given by predefined rule or it is indicated by the Network
· Note: “implicitly known” means that UTC is not provided to define the Common TA epoch time.

Agreement:
The UE assumes that it has lost uplink synchronization if new or additional assistance information (i.e. serving satellite ephemeris data or Common TA parameters) is not available within the associated validity duration.
· [bookmark: OLE_LINK4]FFS: details on how to acquire new or additional assistance information

Agreement:
NTN ephemeris validity timer should be started/restarted with configured timer validity duration at the epoch time of the assistance information (i.e. serving satellite ephemeris data)

Agreement:
A single validity duration for both serving satellite ephemeris and common TA related parameters is defined at least if serving satellite ephemeris and common TA related parameters are signaled in the same SIB message. 

Agreement:
In NTN, the Network may optionally indicate one or more of the following parameters:
· [bookmark: _Hlk86072366]Common TA, Common TA drift rate and Common TA drift rate variation.
· FFS: Common TA third order derivative.
· FFS: Details of combination of Common TA parameters
Agreement:
· The granularity of Common TA is set to be 
·  μ is the highest allowed numerology supported for data, for the given Frequency Range

Conclusion:
Do not define a TA margin.

Working assumption:
· Support serving satellite ephemeris format bit allocations for LEO/MEO/GEO based non-terrestrial access network.:
· Position and velocity state vector ephemeris format [17 bytes payload]. 
· The field size for position [m]  is [78 bits]
· Position range is driven by GEO : +/- 42 200 km
· The quantization step is [1.3m] for position
· The field size for velocity [m/s] is [54 bits]
· Velocity range is driven by LEO@600 km: +/- 8000 m/s
· The quantization step is [0.06 m/s] for Velocity
· Orbital parameter ephemeris format [18 byte payload]
· Semi-major axis α [m] is [33 bits]
· Range: [6500, 43000]km
· Eccentricity e is [19 bits]
· Range: ≤ 0.015
· Argument of periapsis ω [rad] is [24 bits] 
· Range: [0, 2π]
· Longitude of ascending node Ω [rad] is [21 bits]
· Range: [-180o , +180o]
· Inclination i [rad] is [20 bits]
· Range: [-90o  , +90o ]
· Mean anomaly M [rad] at epoch time to is [24 bits]
· Range: [0, 2π]
· FFS: Additional enhancement to optimize the signalling overhead.
· FFS: Ephemeris format bit allocations for HAPS



[bookmark: _Hlk61360089][bookmark: _Hlk25060711][bookmark: _Ref498564494][bookmark: _Hlk521582650]In this contribution, we further discuss remaining issues on common TA and NTN validity timers.
2. Common TA
Common TA was discussed during previous RAN1 meetings and some remaining issues including the indication and the reference time of common TA parameters need to be further discussed. 
According to the agreements made in last RAN1 meeting, common TA parameters including common TA, common TA drift rate and common TA drift rate variation are broadcasted by network. In our view, there is no need to indicate higher-order derivatives of common delay drift rate, e.g., third order derivative. Though common TA calculation is more accurate with more high-order derivatives parameters, the values and numbers of these parameters are more dependent on specific orbital parameters. That is, it is unable to form a common calculation formula based on these parameters from different satellite orbital types. We prefer a common parameter set {common TA, common TA drift rate, common TA drift rate variation} for all satellite orbital types. Besides, signaling overhead and UE complexity would be increased when higher-order derivatives parameters are broadcasted and applied.
Proposal 1: Not support to indicate common TA third order derivative and even higher order.
The epoch time of serving satellite ephemeris and the epoch time of common TA parameters were discussed in last RAN1 meeting, respectively. The related recommendations are listed as follows:
For the next RAN1’s meeting: Companies are encouraged to provide views/inputs on:
-	the reference point for epoch time of the Common TA parameters 
-	whether it is satellite or the NTN-GW
For next RAN1 meeting, companies are encouraged:
-	the reference point for epoch time of Serving satellite ephemeris
-	whether it is satellite or the NTN-GW
In our view, there is no need to discuss the epoch time of satellite ephemeris and the epoch time of common TA parameters separately. The simplest way is to use the same epoch time for both common TA parameters and serving satellite ephemeris. Besides, if reference point of epoch time is located at NTN-GW, the UE should know the feeder link delay to determine the ageing of the serving satellite ephemeris. While if reference point is located at satellite, there is no impact on network complexity, and is lower UE complexity. Therefore, the reference point is located at satellite is preferred.
Proposal 2: Support the same epoch time for common TA parameters and satellite ephemeris, and the reference point of epoch time is located at satellite.
3. NTN UE Validity Timers
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Hlk86414919]A single validity duration configured by the network for both satellite ephemeris and common TA related parameters achieved a consensus in the last RAN1 e-meeting. And the configuration and indication of validity duration were also discussed. In our opinion, configuration per cell is better than per BWP, since the validity duration is related to satellite rather than BWP. Besides, though BWP with different SCS spacing may have different target accuracy, it is designed too complicated if validity duration is different for different SCS spacing.
Proposal 3: Support to configure validity duration per cell.
As for the indication of validity duration, it can be broadcasted along with common TA parameters or satellite ephemeris information. When the UE acquires new common TA parameters and ephemeris information, the related validity duration should also be acquired. Hence, there is no need to separately indicate the validity duration with common TA or satellite ephemeris. Besides, the validity duration can be provided in SIB. When the UE is RRC connected, using dedicated signalling, e.g., handover command, to broadcast validity duration can also be supported. Moreover, a coarse signalling granularity can be applied to save signalling overhead, which can be discussed further after the decision on what signalling can be used for validity duration indication.
Proposal 4: Support validity duration be broadcasted together with common TA parameters or satellite ephemeris.
[bookmark: OLE_LINK6][bookmark: OLE_LINK3][bookmark: _Hlk83809303]Proposal 5: Support to indicate validity duration using both SIB and dedicated signalling.
4. Conclusion
In this contribution, TA margin, TA update and NTN validity timers were discussed with the following proposals:
Proposal 1: Not support to indicate common TA third order derivative and even higher order.
Proposal 2: Support the same epoch time for common TA parameters and satellite ephemeris, and the reference point of epoch time is located at satellite.
Proposal 3: Support to configure validity duration per cell.
Proposal 4: Support validity duration be broadcasted together with common TA parameters and satellite ephemeris.
Proposal 5: Support to indicate validity duration using both SIB and dedicated singalling.
References
[1] [bookmark: _Ref534204091][bookmark: _Ref4680199][bookmark: _Ref16431124]Chairman Notes, 3GPP TSG RAN WG1 #106bis e-meeting.
[2] TR 38.821 V16.0.0, Solutions for NR to support non-terrestrial networks.
