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Introduction
RRM test cases for NTN are discussed in RAN4#104-bis-e, and the outcomes are captured in [1]. Based on [1], the following issues need to be further discussed.
· Motion trajectory, ephemeris and reference propagator
· Location margin for GNSS
· SIB19 scheduling period 
· Test cases for fully overlapping MG
In this paper we will provide our views on remaining issues for NTN RRM tests.
Discussion
Motion trajectory, ephemeris and reference propagator
	· Issue 2-2: Serving and Neighbour Satellite configurations.
· Agreement:
· Add a sub-clause in Annex to generate the reference for the motion trajectory for the virtual satellite used in the test cases.
· Open issues:
· High-level configuration for serving and neighbour Satellite are listed in Table 1.
· FFS the detail model for the reference motion trajectory, and the inputs from satellite companies are needed.
Table 1: High-level configuration for serving and neighbour Satellite
	
	Qualcomm
	CATT
	Nokia
	Xiaomi

	Characteristics
	GSO satellites
	Non-GSO satellites
	GSO satellites
	Non-GSO satellites
	GSO satellites
	Non-GSO satellites
	GSO satellites
	Non-GSO satellites

	Altitude
	36,000km
	600km
	35786km
	600km
	35786km
	600km
	35786km
	600km

	Motion trajectory
	Cube (typically size based on satellite companies input)
	circular orbit
	Stationary (velocity = 0 )
	circular orbit
	Cube (typically size based on satellite companies input)
	circular orbit
	Cube (typically size based on satellite companies input)
	circular orbit

	Elevation angle 
	(relative to UE position) > 30 deg during a test
	(relative to UE position) > 45 deg during a test
	> 30 deg
	> 45 deg
	(relative to UE position) > 30 deg during a test
	(relative to UE position) > 30 deg during a test
	(relative to UE position) > 30 deg during a test
	(relative to UE position) > 45 deg during a test




	· Issue 2-5: Reference propagator model
· Open issue:
· Option 1: 
· Introduce the reference propagator model;
· Option 2: 
· No need to introduce the reference propagator model;


Based on last meeting discussion, we understand there are two options on the table to define motion trajectory, ephemeris and reference propagator for NTN RRM test.
· Option 1: first generate the motion trajectory, and then generate ephemeris based on the trajectory. No reference propagator model would be used. 
· Option 2: first generate the ephemeris, and then generate the motion trajectory with a reference propagator model.
We suggest to adopt option 1.
One reason is that option 1 is closer to how NTN system works in the real world. In real deployment, each satellite would have its own motion trajectory (i.e. orbit). The NW, or more specifically the satellite control system, would generate the ephemeris information and update it periodically. Generation of ephemeris for a satellite is up to NW implementation and is typically based on measurement of the satellite’s PV in the past. UE then uses the ephemeris generated by the NW to estimate PV of the satellite based on propagator model, and which model is used is up to UE implementation. Option 1 resembles this working procedure, so it is a more meaningful way for the testing. 
With option 1 we would need inputs from NW vendors, in particular satellite companies, to generate the ephemeris. This orbit determination (OD) may introduce some errors as imperfect inputs to the UE propagation. We understand the impacts would be very small, but we are open to hear other views. Anyway, the impact of OD error would be common for all the UEs.
The issue with option 2 is that UE using the reference propagator will perfectly know the satellite’s PV because the motion trajectory is derived based on the reference propagator. On one hand, this makes the testing requirements more relaxed than the core requirements. On the other hand, this may give UEs using other propagator model a disadvantage for the testing. Since the NTN RRM tests are purposed to verify UE performance, it would be more proper to define the test setup agnostic to UE implementation. 
As to the motion trajectory, with either option 1 or option 2, we understand it needs to be in such a detailed level that describes the location of the satellite during an orbital period because TE needs to follow it to adjust its transmit timing and frequency during the test. Currently we do not have clear picture on how to define such a model, and we may need inputs from satellite system vendors.
Proposal 1: Adopt the following steps to define satellite RMC for NTN RRM tests.
· Step 1: Generate a detailed reference motion trajectory which describes the location of the satellite during an orbital period
· Step 2: Generate ephemeris information based on reference motion trajectory
Proposal 2: RAN4 not to define reference propagator for NTN RRM test.
Location margin for GNSS
	· Issue 3-4: Test setup for intra/inter-frequency cell reselection with location trigger
· Agreement:
· TC 1-4 and 1-8 consists two time periods T1 and T2:
· Before test: UE camps in cell1, and Ref-location is included in SIB19 of cell1
· T1: cell2 is powered off, T1 is long enough to make UE have no information about cell2
· T2: cell2 is powered on, T2 is [34]s, UE location is changed at the start of T2
· UE should reselect to cell2 before time point (start of T2 + [34]s), assuming [2]s for the GNSS response time for the AT command.
· FFS on the GNSS location change in the test shall be not less than distanceThresh + 50m.


In our understanding, 50m margin is not needed in the TCs for cell reselection with location trigger. The margin was introduced to account for the GNSS location error. Based on the description of the UE behaviour related to the test procedure in 36.509, UE would store the received location information and no location estimation is required. As such we understand there would be no GNSS error to be accounted. 
	[bookmark: _Toc508294540][bookmark: _Toc51779596][bookmark: _Toc75427343][bookmark: _Toc99826646]5.5.2.3	Reception of UPDATE UE LOCATION INFORMATION message by UE
When UE receives UPDATE UE LOCATION INFORMATION message then the UE shall:
1>	if the UE has location information values stored:
2>	discard the stored location information:
1>	store the received location information (ellipsoidPointWithAltitude, horizontalVelocity and gnss-TOD-msec) and maintain it until reception of RESET UE POSITIONING STORED INFORMATION or UPDATE UE LOCATION INFORMATION message. Information not supported by the UE may be discarded.


Of course, since this test procedure is used explicitly in RAN4 for the first time, we are also open to hear other views on whether some location error may be involved in the procedure.
Proposal 3: As baseline, no location margin needs to be added in the test cases where “Update UE Location Information” procedure is used to set the GNSS location.
SIB19 scheduling period 
	· Issue 3-5: SIB19 reading time in test requirement
· Agreements:
· SIB19 reading time is included in TSI-NR.
· FFS on the SIB19 scheduling period.


Broadcast of SIB19 is essential for NTN cell. For UEs performing initial access to the cell, UE needs to read SIB19 before it can camp on the cell, so the SIB19 scheduling period will have a direct impact on the initial access delay and it cannot be too large otherwise the user experience may be impacted.
As to the test, the existing SI reading time is assumed to be 1280ms for the test requirements, and SIB1 is assumed to be scheduled every 20ms. Our preference is to re-use the current test requirements and use the smallest possible SI period (80ms) for SIB19 scheduling.
Proposal 4: SIB19 is scheduled with [80]ms period in RRM tests.
Test cases for fully overlapping MG
	· Issue 6-2-2: Whether to define test case for FO gaps if the core requirements are defined
· Open issue:
· Option 1: 
· Yes
· Option 2: 
· No


We prefer option 2. In our view, FO gaps will be avoided as much as possible in real NW, and RAN4 has only defined requirements for FO gaps with 160ms MGRP which is not a typical scenario for NTN.
Proposal 5: RAN4 not to define test cases for fully overlapping MG.
Conclusions
In this paper we provided our views on remaining issues for NTN RRM tests.
Proposal 1: Adopt the following steps to define satellite RMC for NTN RRM tests.
· Step 1: Generate a detailed reference motion trajectory which describes the location of the satellite during an orbital period
· Step 2: Generate ephemeris information based on reference motion trajectory
Proposal 2: RAN4 not to define reference propagator for NTN RRM test.
Proposal 3: As baseline, no location margin needs to be added in the test cases where “Update UE Location Information” procedure is used to set the GNSS location.
Proposal 4: SIB19 is scheduled with [80]ms period in RRM tests.
Proposal 5: RAN4 not to define test cases for fully overlapping MG.
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