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1.	Introduction
We provide our views on the following two aspects.
· SCS for frequency band above 10GHz
· UE Mobility in frequency band above 10GHz
2. 	Discussion
SCS for frequency band above 10GHz
There is one agreement made in RF session and pending on the conclusion from RRM session.
Issue 1-1-3: SCS
Agreement:
· Option 1: Wait for RRM conclusion on the feasibility of using sub-carrier spacing values 60 and 120 kHz for NTN above 10 GHz. 

It may be challenging to support any UL SCS above 30kHz based on the analyses conducted in Rel-17 NR NTN due to the short CP length which is not enough to accommodate UE and satellite positioning errors. On the other hand, in order to support the channel bandwidth up to 400MHz while preserving the existing (I)FFT size, the increase in UL SCS is inevitable in the frequency band above 10GHz.

Issue 1-1-2: Channel BW
Agreement:
· Option 1: Not to define channel bandwidth beyond 400MHz for Ka-band.


To that end, we re-evaluate the total margin of UE position estimation error and satellite position estimation error. First of all, the necessary margin to preserve orthogonality at gNB receiver can be formulated as below:
· Tmargin = Tcp/2 – TDL – Tp – Tq – Ta > Tch, where
· Tcp: the length of CP of UL channel/signal at a given UL SCS
· TDL: UE downlink timing estimation error, which can roughly be the inverse of SSB BW
· Tp: round trip propagation delay estimation error due to UE position error and satellite position error
· Tq: summation of TAC quantization error and max allowed TA adjustment accuracy error
· Tcp: channel delay spread

According to the analysis in TR 38.811, the channel delay spread is negligible in Ka-band with directional antenna.
· From TR 38.811
· For the stated coherence bandwidth in [35], this results in a maximum delay spread of Tm=25 ns for omni-directional antennas. For directional antennas, echoes with significant delay are normally filtered out by the antenna radiation pattern, so flat fading can be assumed for Ka-band signals. 

Based on the above analysis, the overall positioning error due to GNSS error and satellite location projection error should not be larger than 30 meters and 60 meters for UL SCS 120kHz and 60kHz, respectively.

Observation 1: To support UL SCS of 120kHz in frequency bands above 10GHz, when 120kHz of SSB SCS is assumed the overall UE and satellite positioning error shall not be larger than [30] meters, which may be achievable if UE mobility can be assumed stationary.

Observation 2: If UE mobility can’t be assumed stationary, UL SCS 60kHz with 120kHz of SSB SCS may allow a relaxed overall UE and satellite positioning error up to [60] meters, which resulting in a limited UL channel BW.

UE Mobility in frequency band above 10GHz
As can be seen from the two agreements below, RAN4 RF agreed to consider both types of UE implementations, one with parabolic antenna and the other with phase antenna array, which will need completely different sets of mobility and measurement requirements, if defined, due to considerably different beam direction switch delays inherited from the types of antenna designs.

Sub-topic 4 RF requirements for NTN UE in Ka-band
Agreement:
· For NTN UE with parabolic antenna, to define the conducted requirement and further discuss how to define radiated requirement for it (e.g. EIRP limits, etc)
Issue 4-2: For NTN UE with phase antenna array, radiated requirement only to be defined?
Agreement:
· For NTN UE with phase antenna array if defined, only radiated requirements are to be specified.

Besides, it is unclear whether and to what extent those devices will need measurement and mobility supports.

Proposal 1: RAN4 to postpone discussions on measurement and mobility requirements for the support of frequency band above 10GHz until the group gets more clarity on the use case and such from RF or interested parties.
3.	Conclusion
Observations and Proposals are summarized below:
SCS for frequency band above 10GHz
Observation 1: To support UL SCS of 120kHz in frequency bands above 10GHz, when 120kHz of SSB SCS is assumed the overall UE and satellite positioning error shall not be larger than [30] meters, which may be achievable if UE mobility can be assumed stationary.
Observation 2: If UE mobility can’t be assumed stationary, UL SCS 60kHz with 120kHz of SSB SCS may allow a relaxed overall UE and satellite positioning error up to [60] meters, which resulting in a limited UL channel BW.
UE Mobility in frequency band above 10GHz
Proposal 1: RAN4 to postpone discussions on measurement and mobility requirements for the support of frequency band above 10GHz until the group gets more clarity on the use case and such from RF or interested parties.
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