3GPP TSG-RAN WG2 Meeting #113-e
R2-2100665
Online, Jan 25 – Feb 5, 2021

Agenda item:
8.10.3.3
Source:
Spreadtrum Communications
Title:
Discussion on Mobility in NTN
Document for:
Discussion and Decision
1 Introduction
During RAN2 #112e meeting, the following agreements are concluded on mobility in NTN [1]. 
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
The further agreements on CHO has been attained 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 paper, the mobility issue in NTN are further discussed.
2 Discussion
2.1 Mobility enhancement
It has been agreed in RAN2 #112e meeting that 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. However, the details of this combination is not clear.

In Figure 1, a UE is at the place marked with a red x, where is in the shadow of a building from satellite B’s point of view. It’s may be better for the UE to trigger CHO after it is out of the shadow. Moreover, ephemeris information may not be updated in time then is not accurate, which will cause performance declining if measurement results are not used.
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Figure 1: UE in shadow

It is challenging how to specify CHO to use traditional measurement results, satellite ephemeris and UE location. A simple way is to use RSRP/RSRQ weighted with satellite ephemeris and UE location, which make the weighted RSRP/RSRQ variation between the center and the edge of an NTN cell like what it is in a TN cell. Then, little impacts to the TS can be achieved. For example, the weighted RSRP is RSRP*(R-d)/R, where R is the radius of the cell and d is the horizontal distance from the UE to the center of the cell. In this example, the weighted RSRP is equal to RSRP at the center of the cell while it is 0 at the edge of the cell. 
Proposal 1: Weighted RSRP/RSRQ based on UE location is suitable for CHO in NTN.
Enhancements are also needed to traditional handover because current mechanisms such as measurement triggering and decision making will not work properly in NTN. The weighted RSRP/RSRQ can also be used in traditional HO without exposure of UE’s location information.

Proposal 2: Weighted RSRP/RSRQ based on UE location is suitable for traditional HO in NTN.

In addition, continuous CHOs configuration has been discussed in RAN2 #112e meeting [2], in which multiple CHO conditions are configured to UE by source gNB, and UE applies CHOs to access 1st target gNB and 2nd gNB one by one. This continuous CHOs could decrease the RRC message in Uu interface, and is especially suitable for the UE with fixed location.
Observation 1: Continuous CHO is suitable for the UE with fixed location.
However, if one gNB in the CHO chain does not know that UE has been configured the continuous CHOs, it shall generate the new scheme of handover and configure it to UE, so the continuous CHO chain is broken, as in figure 2.
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Figure 2: continuous CHOs

So, some indication is needed to inform the gNB not to reconfigure the new CHO to UE, and guarantee the continuous CHO chain.
 Proposal 3: gNB in continuous CHO chain shall be indicated not to configure the new HO scheme.
3 Conclusion

In this contribution we discuss the issues of Weighted RSRP/RSRQ based on UE location, and the enhancement to continuous chain, and made the following proposals:
Proposal 1: Weighted RSRP/RSRQ based on UE location is suitable for CHO in NTN.
Proposal 2: Weighted RSRP/RSRQ based on UE location is suitable for traditional HO in NTN.
Observation 1: Continuous CHO is suitable for the UE with fixed location.
Proposal 3: gNB in continuous CHO chain shall be indicated not to configure the new HO scheme.
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