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Introduction
RRM requirements for NTN in Ka band are discussed in RAN4#108, with outcomes captured in WF [1] and LS [2] sent to RAN. RAN#101 further discussed in the scope of the RRM related work, and the outcomes are captured in WF [3]. 
Based on [3] RAN4 would define RRM requirements for the following cases.
· Case-1: Stationary UE for GSO
· Case-2: Stationary UE for LEO
· Case-3: Mobile UE for GSO
Based on [3] RAN4 would define RRM requirements for the following UE architectures.
· Fully electronically-steered beam UEs (Type 1)
· Fully mechanically-steered beam UEs (Type 2)  
In our view, RAN4 needs to discuss the following generic issues for RRM requirements in Ka band.
· Different requirements or applicability for different cases 
· UL timing requirements
In this paper we will provide our views on general issues for NTN RRM requirements in Ka band.
Discussion
Different requirements or applicability for different cases
From [3] it is clear that except for UL timing, other RRM requirements or the applicability of other RRM requirements will be different for the two UE architectures. The question is whether RAN4 should define different requirements or applicability for different cases (i.e. Case 1, 2 and 3). For UL timing, as discussed in next section, we support to define separate requirements for different cases. For other requirements we think there may also a need. 
One particular issue is applicability of measurement and mobility requirements for Case 1. If the UE is fixed and only supports GSO scenario (as indicated via ntn-ScenarioSupport-r17) or especially GEO, the UE may not support measurement and mobility, and as such it may not need to meet the corresponding requirements and pass the corresponding tests. Of course, in this case UE may need to do RLM and re-establishment for robust operation. We understand the detailed applicability can be discussed further.
Another issue is the requirements for Case 2 and 3. For Case 2, even UE is fixed, measurement and mobility still needs to be considered due to satellite movement. The requirements, however, may be different for Case 3. For example, scaling factor Ksatellite in measurement period is not needed for Case 3 because the Doppler issue only applies to LEO. When defining each requirement as listed in [3], RAN4 can discuss whether to define different requirements for Case 2 and 3 as necessary.
Proposal 1: RAN4 to discuss the applicability of measurement and mobility requirements for Case 1.
Proposal 2: RAN4 to discuss whether to define different measurement and mobility requirements for Case 2 and Case 3 in a case by case manner. 
UL timing requirements
RAN4#106-bis-e agrees to tighten the assumption on UE location error (X) and satellite position estimation error (Y) for defining the timing requirements for 60kHz and 120kHz UL SCS. There was no conclusion in RAN4#107 and RAN#108 on the exact values.
On GNSS error, we suggest to re-use the requirements in 38.171 as assumption rather than defining new advanced GNSS capability. In 38.171 there are two types of requirements, one for UE supports A-GPS L1 C/A only, and the other for UE supports other or additional GNSSs. For VSAT UE, we suggest to use the latter, which provides better accuracy performance.
In clause 6.2.1 the nominal accuracy under ideal GNSS condition is 15m, which is for non-mobility scenario. For mobility scenario, in clause 6.5.1 the accuracy is defined as 50m. Since this is the min requirement, we suggest to take a bit better accuracy considering the tight budget for large SCS, e.g. 10m for fixed and 40m for mobile UEs. 
On satellite position estimation error, in last meeting some companies proposed that it may be different for GSO and NGSO since the error for GSO is expected to be smaller. We agree with the observation, and we suggest to use 5m for GSO and 20m for NGSO.
In Table 1 we list the resulted X and Y from above discussion and the overall timing error and the ratio with CP, for 120kHz SCS. We acknowledge that the ratio to CP is larger compared to TN, and it may have impact on the UL demodulation, but we believe there should be some compromise between what is required from NW side and what can be achieved from UE side. 
Table 1: X and Y for different Cases and the resulted timing error and ratio to CP (120kHz SCS)
	
	GNSS error X (m)
	Sat loc error Y (m)
	Overall Te,NTN (Ts)
	% CP

	Case 1
	10
	5
	6.572
	36.5%

	Case 2
	10
	20
	9.644
	53.6%

	Case 3
	40
	5
	12.716
	70.6%


In last meeting, it is FFS whether to use different requirements for different UL channels and signals. In our view, same requirements should apply for all UL channels and signals because TA is included in the reference time. The actual TA is up to NW, and an accurate TA does not mean UE is expected to meet a more tightened requirement. 
	The UE shall meet the Te_NTN requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms. and the UE has a validity time running for NTA,common  and  NTA,UE-specific. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus .


In last meeting, there was also some discussion whether to define separate or common requirement for the 3 cases. We suggest to define separate requirements, since it reflects the difference in the achievable timing error from UE side in different cases, i.e. in some cases UE can do better than in other cases, and it will leave margin in the error budget for the NW side to account for other imperfections.  
Proposal 3: RAN4 to define separate UL timing requirements for the following 3 cases.
· Case-1: Stationary UE for GSO, with X + Y= [15]m
· Case-2: Stationary UE for LEO, with X + Y = [30]m
· Case-3: Mobile UE for GSO, with X + Y = [45]m
Same requirements apply for all UL channels and signals
Conclusions
In this paper we provided our views on general issues for NTN RRM requirements in Ka band.
Proposal 1: RAN4 to discuss the applicability of measurement and mobility requirements for Case 1.
Proposal 2: RAN4 to discuss whether to define different measurement and mobility requirements for Case 2 and Case 3 in a case by case manner. 
Proposal 3: RAN4 to define separate UL timing requirements for the following 3 cases.
· Case-1: Stationary UE for GSO, with X + Y= [15]m
· Case-2: Stationary UE for LEO, with X + Y = [30]m
· Case-3: Mobile UE for GSO, with X + Y = [45]m
Same requirements apply for all UL channels and signals
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