3GPP TSG RAN WG2 #121
R2-2300145
Athens, Greece, 27 Feb - 03 Mar, 2023
                                                           
Source: 
Huawei, HiSilicon, Turkcell
Title: 
Discussion on CHO enhancements

Agenda Item:
8.6.3.2
Document for:
Discussion and Decision

1 Introduction

In previous meetings, RAN2 has discussed CHO for eMTC over NTN, and has achieved the following agreements:

	Agreements @120:

1. CHO time trigger event is defined as time duration [t1, t2] associated for each CHO candidate cell. The UE shall execute CHO to that candidate cell during the time duration, if all other configured CHO execution conditions will apply and there is only one triggered candidate cell.: UE is allowed to perform HO only during T1 to T2.

2. For eMTC NTN, introduce a location-based conditional reconfiguration trigger based on condEventD1 in NR, where the event will be satisfied if the distance between the UE and a first reference location (e.g. within the serving cell) is above a threshold, and the distance between the UE and a second reference location (e.g. within a neighbour cell) is below a threshold. (similar to condEventD1 in NR)

3. For eMTC NTN, introduce event A4 based conditional trigger (similar to condEventA4 in NR).

4. FFS whether time and location-based trigger conditions may be configured independently (i.e., without a jointly configured event A4 measurement condition) for eMTC NTN.
Agreements @119bis-e:

1. For eMTC over NTN, for both earth-moving and earth-fixed cell scenarios, we introduce location based CHO triggering events
Agreements @119-e:

1. CHO enhancements for eMTC NTN (i.e. time/timer based solution) are introduced based on the R17 NR NTN solution. FFS on location-based solution


In this paper, we will further discuss the remaining issue.

2 Discussion
There are three different types of CHO execution conditions introduced for eMTC UEs, with which UE may execute CHO to a candidate cell:

· the RRM measurement conditions(A3/A5/A4)

· A location based trigger condition

· A time based trigger condition

But whether time and location-based trigger conditions may be configured independently (i.e., without a jointly configured event A4 measurement condition) for eMTC NTN is FFS. One solution is to leave the flexibility to network implementation, the other is to follow the same principle with NR NTN that time/location trigger must be configured together with an RRM based trigger. It is captured in TS38.300 that:
	A time-based or a location-based trigger condition is always configured together with one of the measurement-based trigger conditions (CHO events A3/A4/A5). Location is defined by the distance between UE and a reference location.


From our perspective, the UE cannot choose a target cell in poor radio condition to perform handover. The target cell should at least meet the minimum signal quality requirement, as the quality of target cell is an essential factor to guarantee a successful handover regardless of whether the handover is legacy HO or CHO. 
One argument raised during previous meeting for not configuring RRM based trigger with time/location trigger is that more UE power can be consumed. First, we think handover success rate cannot be sacrificed for power saving, otherwise user experience may be affected. Second, in NR NTN, it was agreed in RAN2 #117-e that:

1. It is up to UE implementation how the UE evaluates the time- or location-based condition jointly with the RRM event Ax, as long as the UE has RRM measurement results within the time window [T1, T2] or when the location condition is met.

And it was captured in TS 38.300 that:
	It is up to UE implementation how the UE evaluates the time- or location-based trigger condition together with the RRM measurement-based event.


We think the similar principle still holds for IoT NTN: If UE is configured with a combination of trigger conditions, e.g. location-based and RRM measurement A4, by implementation the UE can choose to start RRM measurement after location condition is met, which means the UE doesn’t need to perform RRM measurement immediately and can also help reduce UE power.
Proposal 1: Same as NR NTN, time/location-based trigger condition is always configured together with one of the measurement-based trigger conditions (CHO events A3/A4/A5).

Another issue is whether location and time triggers can be configured jointly.
For moving cell scenarios, the network needs to know the UE location to configure the T1 and T2 in the time based CHO, which has the same effect as location based CHO, therefore no need to configure both.

For the quasi-earth fixed cells, we think the time based CHO is more efficient than the location based CHO, because the new cell will cover the same area with the previous cell. For the GEO cell, we think only location based CHO will be used because the satellite is serving the same area continuously.

The only use case to configure both could be: in the fixed cell scenario, the UE has a fast speed and is likely to move out of the coverage before the current cell stops serving, but this does not look like a common case.

In RAN2 previous meeting this scenario has been discussed for NR NTN and the agreement is as below:
	Agreements:

1. Joint time-based and location-based CHO execution triggering for the same candidate cell is not supported in Rel-17 NTN.


We suggest the same principle for NR NTN is reused for eMTC over NTN directly.

Proposal 2: Same as NR NTN, the network does not configure the location based CHO and time based CHO simultaneously for the same candidate cell.

3 Conclusion

In this contribution, we discussed the mobility enhancements for eMTC NTN and have the following proposals:
Proposal 1: Same as NR NTN, time/location-based trigger condition is always configured together with one of the measurement-based trigger conditions (CHO events A3/A4/A5).

Proposal 2: Same as NR NTN, the network does not configure the location based CHO and time based CHO simultaneously for the same candidate cell.
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