3GPP TSG RAN WG2 #113-e
R2-2101709
Electronic, 25 Jan – 05 Feb 2021                                                           
Source: 
Huawei, HiSilicon
Title: 
Discussion on location based measurement in NTN
Agenda Item:
8.10.3.3
Document for:
Discussion and decision

1 Introduction
In the last meeting, location-based measurement was discussed and the following agreements were achieved:
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.
In this contribution, we further discuss some details of location-based measurement in NTN.
2 Discussion
As shown in Figure 1, current measurement mechanism works well in TN cell, because the signal reduces sharply if the UE is far away from the centre of TN cell. However, 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, i.e. no so steep as TN case. So this is a common issue in all NTN scenarios.
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Figure 1. Near-far effect in: (a) Terrestrial Network; (b) NTN
Since UE with GNSS capability is assumed in WID [1], the location information of UE could assist the current measurement mechanism. For example, UE only perform measurement when it is on cell edge. Considering the beam foot print is quite larger than terrestrial cell’s coverage. This late measurement operation can also lead to power saving to some extent. In this way, location could be a trigger for UE to perform measurement, e.g. when UE is on cell edge the measurement of neighbour cells can be started.
Proposal 1: Location could be a trigger for UE to perform measurement for NTN, e.g. when UE is on cell edge the measurement of neighbour cells can be started.

As described in TS 38.331, the current measurement reporting mechanism for mobility is based on signal quality:

Event A1:
Serving becomes better than absolute threshold;
Event A2:
Serving becomes worse than absolute threshold;

Event A3:
Neighbour becomes amount of offset better than PCell/PSCell;

Event A4:
Neighbour becomes better than absolute threshold;

Event A5:
PCell/PSCell becomes worse than absolute threshold1 AND Neighbour/SCell becomes better than another absolute threshold2;

Event A6:
Neighbour becomes amount of offset better than SCell;

CondEvent A3: Conditional reconfiguration candidate becomes amount of offset better than PCell/PSCell;

CondEvent A5: PCell/PSCell becomes worse than absolute threshold1 AND Conditional reconfiguration candidate becomes better than another absolute threshold2;
As discussed in the last meeting, location could be considered as a measurement reporting event. With such location event, UE will not trigger too much unnecessary measurement reporting in some places, e.g. in the NTN cell centre. In this way, signalling is reduced and UE power is saved.

The detailed description could be:

Introduce a measurement Event, e.g. Event L.
The UE shall:

1>
consider the entering condition for this event to be satisfied when condition L-1, as specified below, is fulfilled;

1>
consider the leaving condition for this event to be satisfied when condition L-2, as specified below, is fulfilled;

1>
for this measurement, consider the NR NTN serving cell corresponding to the associated measObjectNR associated with this event.

Condition L-1 (Entering condition)

The UE is in the coverage area of serving cell or neighbour cell.
Condition L-2 (Leaving condition)

The UE is out of the coverage area of serving cell or neighbour cell.
Then how to define the coverage area of serving cell needs to be addressed. One example could be based on cell center and radius. If UE is within this circle, it is in the coverage area of serving cell or neighbour cell. So the corresponding location based measurement event can be defined, when UE is in or out of the coverage area of one cell, the corresponding measurement report can be sent to NW.
Proposal 2: location based measurement event can also be defined, i.e. when UE is in or out of the coverage area of one cell, the corresponding measurement report can be sent to NW.
3 Conclusion

In this contribution, we discussed the potential enhancements for connected mode UEs and have the following observation and proposals:

Proposal 1: Location could be a trigger for UE to perform measurement for NTN, e.g. when UE is on cell edge the measurement of neighbour cells can be started.
Proposal 2: location based measurement event can also be defined, i.e. when UE is in or out of the coverage area of one cell, the corresponding measurement report can be sent to NW.
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