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1.	Introduction
RAN5 sent LS to RAN4 with request for clarifications for NTN requirements in RAN4 requirements. Many of the questions mention the Doppler and different satellite orbits (GEO, GSO, NGSO). In this paper we visit some background assumption how the requirements for NTN were developed and provide answers to some of the questions.  
2. 	Discussion
2.1	Principal of Doppler handling in NTN UE RF requirements
The UE RF requirements are written from UE viewpoint. Whether the network deployment is GEO, GSO or NGSO, the RF requirements are the same since RAN4 did not create subsets of requirements depending on intended satellite orbit where UE would connect to. GEO orbits don’t create any Doppler for the UE, GSO can create some moderate Doppler and NGSO will create large Doppler shifts for the UE. It should be noted that especially NGSO LEO orbits, the Doppler also changes while satellite is moving and changes from positive to negative when SAN passes its perigee to the UE. 
During the NTN work item in Rel-17, effect of Doppler to RF requirements was not analysed with the exception of frequency error and we will discuss frequency error requirement in next section separately. For RF requirements, such as emissions, the alignment of assumed center frequency and what UE uses as center frequency of the channel BW plays essential role. For example the close in SEM (between 0-1 MHz from ΔfOOB) with single RB at the edge is highly dependent by the spectral emission skirt caused by the BB filter (Wola) and if the SEM is not centered at the same Fc what UE is using for it TX, mismatch in the center frequencies may cause spectral skirt of the UE to drift and UE to fail SEM test. 
When UE analyses the experienced Doppler, based on SAN ephemeris and cells DL ARFCN, and pre-compensates the UL frequency accordingly, there is likely an error component in the process. If RF requirements would be written with non-zero Doppler, and especially if NGSO LEO case is considered, the handling of the requirements and testability of the requirements should be discussed and feasible error allowance to the UE included in the requirements. It is not very clear how for example SEM should be measured if the frequency reference between TE and UE keeps changing.  
Observation 1: Including non-zero Doppler in RF requirements would mean that the impact to RF each requirement must be analysed and possibly a relaxation to the exiting requirements may be needed
Since WI did not analyse this, the agreement was to arrange the test environment such that UE observes no Doppler. 
There are two aspects that are not known and depend on an implementation that may complicate issues. First is the predictive pre-compensation algorithm in UE. Even if the test conditions are such that the Doppler is zero, UE may try to guess the Doppler for the upcoming transmissions if the conditions were such that the Doppler may not always be zero. For example, if ephemeris is set to LEO orbit and location is set to UE perigee. UE would then predict that Doppler will from when the locations was given. This can be avoided by setting SAN velocity to zero but then the orbit is not physical, which then leads to the second problem.
Only finite set of orbits are physically possible. UE may have some implementation aspects that assume that orbit is always physical. It is not known what UE behaviour would be if non-physical orbit is given.    
2.2	Frequency error
In order to test the UE’s frequency accuracy and its Doppler pre-compensation accuracy, the Frequency Error requirement was specified to the be tested in two conditions of which one is with zero Doppler corresponding to GEO orbit and one with non-zero Doppler. The intention was to specify the one with non-zero also as constant to remove the additional error caused by imperfect prediction algorithm’s but not every company agreed to specify constant Doppler. 
Again as for other RF requirement, no analysis was made what would be the frequency error if a finite error because of the pre-compensation procedure but it was agreed that in constant Doppler shift in static conditions, the error would be small.   
3	LS responses
For LS questions, possible answers below from RF point of view. 
Q1a: Yes
Q2a1: No. There are no UE RF requirements specific to NGSO. 
Q2a2: No for RF. 
Q2a3: No for RF.
Q2b: Question seems to imply there is an external mechanism to activate/deactivate pre-compensation. Depends on implementation. 
Q3a: RAN4 assumed Doppler is constant for frequency error
Q3b: RAN4 did not make any assumption on this case. 
Q4a: Section 6 and 7, no propagation model. 
Conclusion
We discussed background for NTN RF requirements asked in LS [1] and also provided our view of possible responses to the LS. 
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