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1 Introduction

At the last RAN3 meeting, CHO support for NTN in XnAP was agreed, and a BL CR was endorsed. For NGAP, the following points were noted for further discussion: [1]
· Potential discrepancy with respect to time-based CHO as defined by RAN2,

· Potential impacts with respect to data forwarding.

In this contribution we will discuss the above open points and propose a way forward.
2 Discussion
2.1 Time-Based CHO for NTN – A Recap
We first introduced time-based CHO for NTN in RAN3 some months ago. CHO for NTN is considered beneficial to prevent suboptimal UE behavior at cell edge where source and target cells overlap, especially in quasi-Earth fixed scenarios. Such scenarios are characterized by: [2]
· Far fewer candidate cells (likely no more than 1-2) and target NG-RAN nodes (likely no more than 1) than the terrestrial case,

· Much more predictable mobility (satellite movement is periodic and predictable).

As a result, CHO usage scenarios in NTN are much less demanding than terrestrial ones, and the related signaling load is going to be much lower.

Observation 1: CHO scenarios for NTN are less demanding than for the terrestrial case.
It is worth noting that the particular nature of time-based CHO lends itself to a simplified system behavior: for example, the target node can consider the handover “implicitly canceled” if the UE does not appear in the target cell within the signaled time window, without the need for an explicit HANDOVER CANCEL message from the source (which however is not precluded).

Observation 2: By its nature, time-based CHO has a natural “best before” condition and lends itself to a simplified system behavior.

The above is already captured in the current XnAP BL CR but seems to be valid on a more general perspective.
It can also be shown that with the current NTN architecture option, Xn between NTN gNBs may be impractical to deploy [3], and this has led us to also consider NGAP for CHO support in NTN. After all, given the above observations, what led RAN3 to avoid NGAP support for legacy CHO in the terrestrial case, does not seem to apply to NTN.

At the last RAN3 meeting, some companies were not comfortable with what looked like a surreptitious “porting” of the whole CHO concept to NGAP. The objections raised can be grouped under two categories: CHO scalability and absence of equivalent procedures in NGAP. We try to further discuss them below.
2.1.1 Scalability of NG CHO With Respect to Xn CHO

For sure, in the terrestrial case an NG-RAN node is not likely to prepare a HO via NGAP to more than one candidate at the time. While parallel NGAP HO handover procedures for the same UE are not precluded, it is extremely unlikely that there is more than one neighbor node to which Xn from the source node is not present. The situation with terrestrial XnAP (C)HO can be of course totally different: parallel (C)HO procedures may be running at the same time toward several cells belonging to several candidate targets. For this reason, CHO to NGAP was never introduced.
NTN scenarios, as said multiple times, are more predictable and less complex in terms of potential neighbors. Typically, there are not going to be more than 1-2 candidate cells and no more than 1 candidate target nodes, hence a potential NGAP (C)HO is typically going to involve no more than one candidate target node. As a result, any required procedures involving the core network will not differ between HO and CHO. And we note that since the time parameters are proposed to be included in the Source-to-Target container (which is transparent to the AMF) [4], this by itself does not pose any scalability issues.
Observation 3: Given that there will be no more than 1 target node and 1-2 target cells for HO preparation, time-based CHO for NTN does not seem to pose any particular scalability concerns over NGAP.
2.1.2 Absence of Equivalent CHO Procedures in NGAP

Indeed, there is no such thing as e.g. Conditional Handover Cancel procedure in NGAP. This would be relevant if we were to completely replicate the full CHO functionality in NGAP. But a complete porting was never proposed, as the only CHO mechanism currently discussed in RAN3 is the time-based mechanism (which does not exist in legacy CHO and is explicitly limited to NTN).

As explained above, time-based CHO has a “natural” cancellation limit: after the expiration of the time window, if the UE did not land in the prepared cell, there is no reason for the target node to keep the prepared configuration and resources. This seems to be a common understanding for the XnAP case and 
Observation 4: Considering the particular nature of time-based CHO, there is no intention (or no need) to replicate CHO procedures over NGAP for NTN.
2.2 Proposed Way Forward
Considering the above points, it seems that we should not attempt to replicate CHO procedures over NGAP for NTN. This functionality should not be called as “CHO”, but simply “time-based HO”.
Proposal 1: Going forward, we should discuss this functionality for NGAP simply as “time-based HO”.

The above is reflected in [4] for further discussion and endorsement.

Proposal 2: Further discuss [4] and endorse as BL if agreeable.

It is to be further noted that besides time-based CHO, RAN2 had also agreed a location-based trigger condition for CHO in NTN in Rel-17. We propose for RAN3 to discuss this separately from the time-based case.

Proposal 3: Whether to support location-based CHO in RAN3, should be discussed separately.
3 Conclusions and Proposals
Our observations and proposals are summarized below.
Observation 1: CHO scenarios for NTN are less demanding than for the terrestrial case.
Observation 2: By its nature, time-based CHO has a natural “best before” condition and lends itself to a simplified system behavior.

Observation 3: Given that there will be no more than 1 target node and 1-2 target cells for HO preparation, time-based CHO for NTN does not seem to pose any particular scalability concerns over NGAP.
Observation 4: Considering the particular nature of time-based CHO, there is no intention (or no need) to replicate CHO procedures over NGAP for NTN.

Proposal 1: Going forward, we should discuss this functionality for NGAP simply as “time-based HO”.

Proposal 2: Further discuss [4] and endorse as BL if agreeable.

Proposal 3: Whether to support location-based CHO in RAN3, should be discussed separately.
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