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1. Introduction
In RAN4#107 meeting, RAN4 has further discussion on potential RRM impact of introducing NTN deployment in above 10 GHz, specifically in terms of UL Timing Accuracy Requirements for UL SCSs of 60kHz and 120kHz. In this paper, we would like to continue to provide our views on the open issues which were captured in WF [1]. 
2. Discussion
2.1 NR-NTN deployment in above 10 GHz
	Issue 2-1: UE UL Timing Accuracy Requirements for UL SCSs of 60kHz and 120kHz
Agreement:
· The assumption of the maximum total positioning error due to UE location and Satellite position estimation error shall be tightened as below:
· For UL SCS of 60kHz, [X] meters.
· For UL SCS of 120kHz, [Y] meters
· The above is applicable only when SSB SCS is equal to or higher than 120kHz
· FFS on whether applicable to UE in mobile platform.
· FFS on whether and how to connect the tightened UE positioning error to the advanced GNSS capability or UE type.
· FFS whether to use different requirements for different types of devices defined in the RF session and/or different satellite types
· FFS on different UE UL Timing Accuracy Requirements for different physical signals/channels, e.g. relaxed requirements for PRACH for certain PRACH formats, compared to other signal/channels.



· UE location and Satellite position estimation error
[bookmark: _Toc85798702]In the last meeting, RAN4 has discussed the maximum total positioning error due to UE location and Satellite position estimation error and keep the value [X] and [Y] for UL SCS of 60kHz and 120kHz for further analysis. In our understanding, here we would like to define is the maximum total positioning error Te,pos that gNB can tolerate with enough accuracy. In order to avoid inter-symbol interference, there must have enough time margin Tmargin, which can be calculated as
Tmargin = [TCP - 2 (Te + TTA,qua /2 + TTA,adj )]/2
Where, 
TTA,qua is the TAC command quantization error ()
TTA,adj is the TAC adjustment accuracy ()
TCP is the length of Cyclic Prefix
Te is the timing error for terrestrial
For the case that SSB DL = 120kHz and SCS = 60kHz with the normal CP, we can get the Tmargin =  according to the above equation, which can be the time budget used for the positioning error for satellite. Here  corresponds to total positioning error (including UE location and Satellite position estimation error) X is about 60m. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]And for the case that SSB DL = 120kHz and SCS = 120kHz with the normal CP, we can get the Tmargin = . Here  corresponds to total positioning error (including UE location and Satellite position estimation error) about Y=20m. According to the GNSS performance requirement specified in TS38.171, the 2-D position error for UE which support A-GPS L1 C/A only is 30m. Compared with this error, we can see that the total positioning error for the SCS= 120kHz has exceeded the GNSS positioning capability can actually achieve. 
Proposal 1: The assumption of the maximum total positioning error due to UE location and Satellite position estimation error shall be tightened as below:
o	For UL SCS of 60kHz, X = [60] meters.
o	For UL SCS of 120kHz, Y = [20] meters
Observation 1: For UL SCS of 120kHz, the total positioning error due to UE location and Satellite position estimation error has exceeded the nominal GNSS positioning accuracy requirements specified in TS38.171
· RRM Impact from different types of devices defined in the RF session and/or different satellite types
With the regard to whether needs to consider mobile UE or different type of devices, the related issues have been discussed parallelly in RF session. Therefore, we can further discuss whether needs to define the RRM requirements for different types of devices after clear conclusions in RF.
Proposal 2: Wait for more progress in RF session on whether the requirement is also applicable to UE in mobile platform and whether to use different requirements for different types of devices/satellites 
· beam steering related RRM requirement based on differentiate antenna assumption for GEO and LEO UE
Based on the latest WID [1] which agreed in RAN#100 meeting, RAN4 is to scope the work needed to define the RRM requirements (i.e. beam steering related) necessary for NR-NTN UEs operating in the NTN example band (i.e. Ka band) based on associated assumptions of the UE architecture (including beam steering capabilities). 
	From WF(R4-2310483) in RAN4#107 meeting
Issue 1-2: Differentiate antenna assumption for GEO and LEO UE
Agreement:
· At least consider the differentiation between mechanical and electronic steering;
· FFS on phased array or parabolic;
· Encourage satellite companies to provide the data to show the beam switching delay.
· As the baseline, assume that UE has the single beam towards one single satellite at a given time



According to the above agreement [2] in RF session, the issue related to antenna assumptions including beam steering and antenna types is still pending and companies are encouraged to further analyze based on efficient data. Therefore, from RRM perspective, we can wait for more progress in RF and further discuss the requirements based on agreed antenna architecture.
Proposal 3: Wait for more progress on beam steering related conclusions in RF sessions for further discussion on RRM requirements
3. Conclusions
Proposal 1: The assumption of the maximum total positioning error due to UE location and Satellite position estimation error shall be tightened as below:
o	For UL SCS of 60kHz, X = [60] meters.
o	For UL SCS of 120kHz, Y = [20] meters
Observation 1: For UL SCS of 120kHz, the total positioning error due to UE location and Satellite position estimation error has exceeded the nominal GNSS positioning accuracy requirements specified in TS38.171
Proposal 2: Wait for more progress in RF session on whether the requirement is also applicable to UE in mobile platform and whether to use different requirements for different types of devices/satellites 
Proposal 3: Wait for more progress on beam steering related conclusions in RF sessions for further discussion on RRM requirements
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