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[bookmark: _Toc116995841]Introduction
This paper aims at providing discussion for essential maintenance of RRM related requirements for satellite access. The discussions hereby provided either support change requests proposed or to discuss open issues left for refined definitions from previous meetings. 


[bookmark: _Toc116995842]Discussion
.

Time and Location based measurement initiation
[bookmark: _Toc133918802]The time and location based measurement initiation has been designed by RAN2 to aid the UE to perform early cell reselection upon the understanding that the current serving cell is soon to disappear from the coverage area due to satellite movements. The concept is captured in both TS 38.304 and TS 38.331.  Before discussing the criteria adopted by RAN2 in their design and how they are reflected in RAN4, it is important to mention that some of the test cases adopted in RAN4 TS 38.133, are not reflecting exactly the phrasing adopted by RAN2:
· A.14.1.3	Time-based cell reselection to FR1 intra-frequency NR cell
· A.14.1.4	Location-based cell reselection to FR1 intra-frequency NR cell	
· A.14.1.7	Time-based Cell reselection to FR1 inter-frequency NR satellite access case
· A.14.1.8	Location-based Cell reselection to FR1 inter-frequency NR satellite access case

The distinction is that the phrasing adopted by RAN4 to name the test cases indicate that we have “location and time based cell reselection” whereas, RAN2 clearly makes the distinction that it is not the cell reselection mechanism that is modified by “location and time” based criteria. Rather, it is the measurement initiation for the cell reselection that is modified by “location and time based” criteria. 
This seemingly small distinction in terminology has caused lack of understanding among companies on recent RAN4 meetings about what the concept represented, indicating that the terminology adopted by RAN4 may lead to ambiguous understanding. Moreover, RAN2 has made a recent agreement for Release 18 WI on NTN (NR_NTN_Enh) where they clearly indicate that “time based cell reselection” will not be pursued:
	RAN2 #121bis Agreement:

· Time-based cell reselection criteria is not pursued in R18.



This indicates that in the future, such mechanisms might be introduced therefore RAN4 has to be prepared for the future, when the distinction between the two mechanisms has to remain clear. Hence we propose: 
[bookmark: _Toc142674419]Change ”Time-based cell reselection” for “time-based measurement initiation” in test cases A.14.1.3 and A.14.1.7 and “location-based cell reselection” for “location-based measurement initiation” in test cases A.14.1.4 and A.14.1.8

The design of location-based measurement initiation
The criteria for measurement initiation of intra-frequency neighbor cells captured in TS 38.133 does not fully reflect the design intended by TS 38.304, whereas it is correctly captured for inter-frequency measurements. This can be observed by comparing the description of the cell reselection criteria in both specifications for the intra-frequency case:
	Intra-frequency cell reselection for NTN in TS 38.304:

-	If the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ:
-	If distanceThresh and referenceLocation are broadcasted in SIB19, and if UE supports location-based measurement initiation and has obtained its location information:
-	If the distance between UE and the serving cell reference location referenceLocation is shorter than distanceThresh, the UE may not perform intra-frequency measurements;
-	Else, the UE shall perform intra-frequency measurements;
-	Else, the UE may not perform intra-frequency measurements;
-	Else, the UE shall perform intra-frequency measurements.

Intra-frequency measurement initiation requirement in TS 38.133:

If the UE has evaluated according to Table 4.2C.2.2-1 in Nserv consecutive DRX cycles that the serving cell does not fulfil the cell selection criterion S, the UE shall initiate the measurements of all neighbour cells indicated by the serving cell, regardless of the measurement rules currently limiting UE measurement activities. Additionally, if the UE is configured with ‘t-service’ [2], the UE should start measurements of the neighbour cells indicated by the serving cell before ‘t-service’ is reached according to the requirements provided in clause 4.2C.2.3 and 4.2C.2.4.
(…)
If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, and the distance between UE and serving cell reference location is smaller than distanceThresh if the distanceThresh is configured  (see TS 38.304[1]) and UE has location information, then the UE may not perform measurement of intra-frequency.




Compare the flow chart of the if-else clauses provided by the TS 38.304 (Figure 1) with the one provided by TS 38.133 (Figure 2):
[image: ]
Figure 1. If-else clauses for location based intra-frequency measurement initiation in TS 38.304

[image: ]
Figure 2. If-else clauses for location based intra-frequency measurement initiation in TS 38.133

It is important to be observed that TS 38.133 currently does not capture that if the distance between UE and the reference location is larger than the distance threshold, the UE shall initiate intra-frequency measurements. Based on this we propose:
[bookmark: _Toc142674420]Include in TS 38.133 that if the distance between UE and reference location is larger than the distanceThresh, then the UE shall initiate intra-frequency measurements. 
[bookmark: _Toc133918804]Tmargin on transmit timing test cases
Currently, in test case A.14.3.1 (Transmit Timing for Satellite Access), there is the current step 
	4)	The test system shall verify that the adjustment step size and the adjustment rate shall be according to requirements specified in Clause 7.1C.2 Table 7.1C.2.1-1 until the UE transmit timing offset is within  respective to the first detected path (in time) of DL SSB. Skip this step for test 2 with DRX configured.




There is an ongoing discussion whether this extrar margin shall be included or not. It is supposed to account for “innacuracies” on the UE estimation of timing advance, as caused by the lack of precision on the common TA and ephemeris parameters (which are discrete numbers). But if the test cases are further relaxed, this will introduce even more relaxation on the transmit timing for NTN. It is our point of view that the current “extra margin” in NTN is sufficient to cover for the value of   on top of other inaccuracies. Moreover, even if this value is significant and needs to be addressed by further relaxation, this should be accounted in the discussions for the core requirements, not the performance part. 
[bookmark: _Toc142674421]The innacuracies addressed by  can be already sufficiently accommodated by the extra relaxation of the transmit timing requirement in NTN
[bookmark: _Toc142674422]If further relaxation is expected due to the lack of inaccuracy caused by  the topic should be discussed as part of the core part, not the performance part. 
[bookmark: _Toc142674423]Do not add Tmargin in the transmit timing test case to account for inaccuracies for compensating any numerical precision in the satellite assistance information.




[bookmark: _Toc116995848]Conclusion
This paper discussed necessary maintenance on the specifications of the WI NR_NTN_Solutions provided in TS 38.133. The maintenance analysis yielded the following set of proposas:
Proposal 1: Change ”Time-based cell reselection” for “time-based measurement initiation” in test cases A.14.1.3 and A.14.1.7 and “location-based cell reselection” for “location-based measurement initiation” in test cases A.14.1.4 and A.14.1.8
Proposal 2: Include in TS 38.133 that if the distance between UE and reference location is larger than the distanceThresh, then the UE shall initiate intra-frequency measurements.
Observation 1: The innacuracies addressed by  can be already sufficiently accommodated by the extra relaxation of the transmit timing requirement in NTN
Observation 2: If further relaxation is expected due to the lack of inaccuracy caused by  the topic should be discussed as part of the core part, not the performance part.
Proposal 3: Do not add Tmargin in the transmit timing test case to account for inaccuracies for compensating any numerical precision in the satellite assistance information.
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