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Introduction
In previous meetings, the following agreement has been made.
	Agreement in RAN1#98
Following options can be considered to support TA adjustment for UL transmission:
· Option 1
· Autonomous acquisition of the TA at UE with known location and satellite ephemeris:   
· FFS: how to compensate the TA, e.g., full TA or only UE-specific differential TA 
· Note: If only UE-specific differential TA is compensated, timing offset between gNB DL and UL frame should be managed by network and acquisition of common TA is needed.
· FFS: additional TA signalling from BS considering the potential inaccuracy.
· Option 2
· Indication of common TA to all users within the coverage of the same beam with broadcasting as a baseline for signalling, e.g., via SIB/MIB
· FFS: additional UE-specific differential TA signalling from BS.
· FFS: the reference point(s) for common TA calculation
· Additional enhancements to existing TA signalling in Rel-15 can be considered for TA maintenance
· Parameters indicated by gNB to enable the TA adjustment
Cell/UE-group specific signallings


In this contribution, we address issues for NTN scenario of LEO C2 and D2, with a special interest on
· the reference point(s) for common TA calculation
Discussion
For NTN, there is a need to support UEs from different altitudes, for example, UEs on a flight may have 20km height above the earth's surface. For this, a consideration on the UE height for the common TA calculation was highlighted. If a reference point is defined by the shortest distance between UE and NW, this consideration affects how to calculate the common TA.
However, the common TA shall not be calculated based on a reference point above the sea level or on a flight due to the following reasons.  
· Aircraft mounted devices or UEs on a flight may not be the majority among the serving UEs. In general, more UEs may be served on the ground with an altitude closed to the sea level. Since the common TA is broadcast to all UEs in a serving cell, the reference point shall be based on where the majority UEs locate. This may save signalling overhead for TA maintenance.
· For most aircraft that can fly at 20km, some instruments for measurement are necessary, for example, the location shall be provided by Global Navigation Satellite System (GSNN), and the altitude might be determined using a radar altimeter or a sensitive altimeter. Therefore, for aeroplane mounted UEs, if the altitude information is provided, the common TA value can be further refined autonomously.
[bookmark: _Toc21165847]The reference point(s) for common TA calculation shall be based on the sea level.
If the reference point is calculated based on the sea level, the following question is that how and when aeroplane-mounted UEs are able to fine-tune the TA value based on the common TA, and how this new TA mechanism coexists with the TA framework in NR. 
For example, for Random-Access Preamble transmission, there might be no satellite ephemeris, but UE may have an altimeter providing altitude information to refine the common TA value.  
[bookmark: _Toc21165848]At least for Msg1 transmission, support of autonomous TA correction at UE with known location/altitude information when there is no satellite ephemeris shall be considered.
Conclusion
In this contribution, we have the following observations and proposals.
Proposal 1	The reference point(s) for common TA calculation shall be based on the sea level.
Proposal 2	At least for Msg1 transmission, support of autonomous TA correction at UE with known location/altitude information when there is no satellite ephemeris shall be considered.
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