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Introduction
In last meeting, SMTC and MG related requirements were discussed as the WF [1] as follows. Topic #3: SMTC and Measurement Gap
· Sub-Topic 1: General SMTC & Measurement gap related requirements
· Issue 3-1-1: Discussion of SMTC and measurement gap in RAN4
· Proposed to be merged with issues 3-1-2 and 3-3-1 (Multiple configurations on one frequency layer)
· As the measurement gap issue is under discussion in RAN2, RAN4 can wait for the input from RAN2. In NTN as multiple SMTC configurations are configured on one frequency layer, and at least the offset can be different, the UE measurement behaviours need to be further discussed. FFS if the existing measurement requirements can be reused or not.
· In order to prevent RAN4 time scheduling issues if the discussion is delayed in RAN2, multiple MG with multiple SMTC can be FFS in RAN4.
· Issue 3-1-2: Impact of new/enhanced SMTC/MG
· See 3-1-1
· Issue 3-1-3: Impact of UE assistance information
FFS, wait until further conclusion from RAN2 is available

In this paper, our view on general RRM measurement requirements is provided. 
NTN General RRM measurements for LEO
One challenge of RRM measurement on LEO is the high mobility of the satellite, as shown in the Table 1. It can be observed that the timing drift of LEO can be 25 us/sec for LEO at 600 km height, according to TR 38.811 [3]. As a result, the cell  and SSB timing will drift away between 2 measurements, as illustrated in in figure 1.
[bookmark: _Ref71301591][bookmark: _Ref78797099]Observation 1: The timing drift can be 25 us/sec for LEO, and the cell timing and the timing position of SSB will drift away between 2 measurements. 


Table 1: Timing Drift in NTN
	
	GEO satellite at 35786 km
	LEO at 600 km
	LEO at 1500 km

	Satellite  speed 
	Negligible
	7.6 km/s
	7.1 km/s

	Timing drift 
	Negligible
	0.5us/20ms
2us / 80ms
25us/sec
	0.47us/20ms
1.88 us/80ms
23us/sec
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Figure 1: Measurements on the serving cell and neighbouring cells. 

However, in order to perform measurement properly, UEs may need to update the timing for cell measurement when the timing drift is larger than CP. The scenario that the timing drift is larger than CP between 2 measurements are highlighted in Table 2, where the amount of timing drift with different SMTC periodicity and different SCS are provided. It is assumed single frequency layer measurement, i.e., without considering CSSF, in Table 2. 
[bookmark: _Ref78797121]Observation 2: UE may determine a wrong FFT window for its next measurement if the timing drift compared to previous measurement is larger than CP. And it would occur frequently, in both IDLE mode and CONNECTED mode.   
Table 2: Amount of timing drift between 2 SMTC measurements. (highlighted: The scenario that the timing drift is larger than CP between 2 measurements)
	SSB SCS (kHz)
	CP (us)
	SMTC periodicity

	
	
	20ms
	40ms
	80ms
	160 ms

	15
	4.7
	0.5 us
	1.0 us
	2.0 us
	4.0 us

	30
	2.3
	0.5 us
	1.0 us
	2.0 us
	4.0 us

	120
	0.6
	0.5 us
	1.0 us
	2.0 us
	4.0 us

	240
	0.3
	0.5 su
	1.0 us
	2.0 us 
	4.0 us







In addition, a cell will not be considered as detectable and cell identification time will be needed if the timing of cells has changed more than  3200 Tc  (1.63us), as described in e.g. clause 9.2.4.2: 
[bookmark: _GoBack]A cell is detectable only if at least one SSBs measured from the Cell being configured remains detectable during the time period Tidentify_intra_without_index or Tidentify_intra_with_index as defined in clause 9.2.5.1 or clause 9.2.6.2. If a cell which has been detectable at least for the time period Tidentify intra without index or Tidentify intra with index defined in clause 9.2.5.1 or clause 9.2.6.2 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again with the same spatial reception parameter and triggers an event, the event triggered measurement reporting delay shall be less than TSSB_measurement_period_intra provided the timing to that cell has not changed more than  3200 Tc while the measurement gap has not been available and L3 filtering has not been used.

However, re-start full timing search and tracking on neighboring cell for every measurement occasion will be costly and complicated, especially in IDLE mode. In NTN network, the ephemeris information of satellites will be broadcasted in SIB. UE reads SIB of serving cell typically. Besides, reading SIB of neighboring cell would be also helpful via estimating the delay drifting based on the provided ephemeris information. Thus, we propose to allow SIB reading time in the cell identification delay on neighboring cells, in both IDLE and CONNECTED mode for LEO. For example, the SIB reading time, , can be added in Tidentify_intra  as: 
Tidentify_intra_without_index, NTN = (TPSS/SSS_sync_intra + T SSB_measurement_period_intra) ms
Tidentify_intra_with_index, NTN = (TPSS/SSS_sync_intra + T SSB_measurement_period_intra + TSSB_time_index_intra) ms

[bookmark: _Ref68096034][bookmark: _Ref78797126]Proposal 1: For LEO, introducing additional SIB reading time in the cell identification delay on neighboring cells, in both IDLE and CONNECTED mode.
Conclusion
In this contribution, we discuss the RRM measurement for LEO in NTN network. 
Observation 1: The timing drift can be 25 us/sec for LEO, and the cell timing and the timing position of SSB will drift away between 2 measurements.
Observation 2: UE may determine a wrong FFT window for its next measurement if the timing drift compared to previous measurement is larger than CP. And it would occur frequently, in both IDLE mode and CONNECTED mode.
Proposal 1: For LEO, introducing additional SIB reading time in the cell identification delay on neighboring cells, in both IDLE and CONNECTED mode.
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