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1. Introduction

In RAN4#98e meeting, one WF on NTN RRM was approved in [1]. Most items are open. This contribution provides further analysis on NTN measurement. 
2. Discussion
· CHO 
Based on the WI scope, scenario A, C1 and C2 are considered.
Table 4.2-1: Reference scenarios

	
	Transparent satellite
	Regenerative satellite

	GEO based non-terrestrial access network
	Scenario A
	Scenario B

	LEO based non-terrestrial access network:

steerable beams
	Scenario C1
	Scenario D1

	LEO based non-terrestrial access network:

the beams move with the satellite
	Scenario C2
	Scenario D2


The near-far effect in NTN is an outstanding issue as shown in Figure 1. 
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Figure 1 Near-far effect in different scenarios: (a) Terrestrial Network; (b) NTN [3]

In TN network, the RSRP/RSRQ values are significantly different between cell center and cell edge since the TN cell coverage is limited. In NTN network, since the obit of satellite is extraordinary high, e.g. the altitude of GEO is about 35,786 km, the signal from the satellite is almost vertical to the ground which leads to the little difference of signal strength between the centre and the edge of NTN cell. Therefore it is hard for network to judge the exact point to send handover command in NTN cell. To deal with the handover issue, CHO is a solution in NTN. In CHO, gNB sends handover command to UE earlier, and when the handover trigger condition is met UE starts handover execution automatically. In RAN2, the agreements related with CHO are duplicated as below,
Agreements

1. Reconfiguration with sync is the baseline for connected mode mobility in NTN (the use of legacy RLF and re-establishment mechanism are not excluded)

2. The CHO can be used in NTN for both moving cell and fixed cell scenarios, and the CHO procedure and execution condition defined in Rel-16 is the baseline for NTN CHO. 

3.
NTN specific CHO execution condition can be further discussed.

4.
The existing measurement framework (e.g. measurement configuration, execution and reporting) is the baseline, and all the existing measurement criteria and event can be used in NTN. Support for new measurement is not excluded.

5.
Legacy SSB periods (as in TN) shall be supported in NTN

From RRM point of view, legacy CHO delay requirements can be used as a baseline to define NTN specific CHO delay requirements.
Proposal 1: Legacy CHO delay requirements can be used as a baseline to define NTN specific CHO delay requirements.

· Location based measurement

In RAN2, location based CHO triggering event is introduced. The detailed information about location based CHO execution condition is under discussion in RAN2. 
Agreements via email - offline 105:

1. Time or timer based CHO triggering event, in combination with the existing R16 CHO measurement based event, should be introduced for both moving cell and fixed cell scenario.  FFS on how to configure the time or timer based CHO triggering event. Also FFS how to consider the feeder/service link switch timing.

2. DAPS HO for NTN is de-prioritized in this release.

3. Location based CHO triggering event, in combination with the existing R16 CHO measurement based event, should be introduced for both moving cell and fixed cell scenario. FFS on how to configure the location based CHO triggering event. FFS if location based CHO triggering event only (not in combination with other events) can also be considered.

4. The Location-based measurement event, in combination with the existing measurement event in NR, should be supported in NTN for both moving cell and fixed cell scenarios. FFS on how to configure the location based measurement event.

From RAN 4 RRM perspective, at least the location accuracy can be discussed. In our understanding, the location accuracy can consider requirements for A-GNSS in 38.171 as a starting point.
Proposal 2: NTN specific location based measurement can consider requirements for A-GNSS in 38.171 as a starting point.
· Measurement accuracy
Although the variation of measurement quantity is different between TN network and NTN network, the RRM measurement accuracy shall be the similar. As we know, the measurement accuracy is defined as the measurement result error compared with ideal value (absolute or relative). The error comes from baseband and RF margin. In our understanding, the side condition (SINR) is the same for TN and NTN network as UE shall have the similar UE experience. Under the same side condition, the baseband error shall be unchanged. As it is the same UE who is served by TN or NTN network, the RF margin for NTN capable UE and normal UE are supposed to be similar. Moreover the measurement reference point of the UE is unchanged in both TN and NTN network. Thus we think the existing accuracy of measurement quantity in current spec can be reused for NTN scenario as a starting point.
Proposal 3: The existing accuracy of RRM measurement quantity in current spec can be reused for NTN RRM measurement as a starting point.
· IDC issue
The in-device coexistence interference issue between L-band and GNSS band issue raised during last meeting (RAN4#98e). In our understanding, GNSS measurement and reception/transmission in L-band can be TDM. No interruption needs to be specified. Further discussion will be carried out in RF session.
Proposal 4: No interruption needs to be specified for GNSS and L-band.
· SMTC and measurement gaps

For mobility management, the neighbour cell measurement is an essential functionality. For UE, SSB transmitted to UE shall experience the feeder link and the service link. When UE is in the overlapping area between two satellites, the experienced propagation path through two transparent satellite can be very various. Then the SMTC window for measurement and the configured gap window may not be aligned. RAN2 had separate on-line and offline email discussion on this topic. Several candidate solutions are under discussion. RAN4 can wait for the progress in RAN2.
Proposal 5: Regarding SMTC and MG in NTN, RAN4 wait for the progress in RAN2.
3. Conclusion
This contribution provides the analysis on NTN measurement. Below the proposals are summarized:

Proposal 1: Legacy CHO delay requirements can be used as a baseline to define NTN specific CHO delay requirements.
Proposal 2: NTN specific location based measurement can consider requirements for A-GNSS in 38.171 as a starting point.

Proposal 3: The existing accuracy of RRM measurement quantity in current spec can be reused for NTN RRM measurement as a starting point.

Proposal 4: No interruption needs to be specified for GNSS and L-band.

Proposal 5: Regarding SMTC and MG in NTN, RAN4 wait for the progress in RAN2.

4. References
[1] WF on NTN RRM measurement requirements, Qualcomm Inc.[image: image2.jpg])




8
1









gNB
Near-UE
Far-UE
Received signal strength
Near-UE
Far-UE






Received signal strength


NTN gNB
(a)
(b)
Distance
Distance



