[bookmark: _Hlk519580081]3GPP TSG-RAN WG3 Meeting #106	R3-196697
Reno, NV, USA, 18-22 Nov 2019

Agenda item:	15.4.1.2
Source:	Nokia, Nokia Shanghai Bell
Title:	Late data forwarding in case of multiple targets prepared for CHO
Document for:	Discussion

1	Introduction
[bookmark: _Toc474247438]At RAN3 #105, it was discussed if any limitations to the UE ID handling is needed. It was also declared that the current principles shall not be changed. This topic was not pursued at RAN3 #105-bis (though, we had a related contribution in [1]). However, in this paper, based on [1], we further analyse the issue of UE identification in case of late data forwarding when multiple cells are prepared for CHO in the same target node.
2	Discussion
In a classic HO, the tunnel endpoints are exchanged in the Handover Preparation procedure and data forwarding for this UE starts as soon as the UE disconnects from the source. In case of multiple preparation, it is the source that decides which HO Command is delivered to the UE and therefore it knows towards which target node/cell data forwarding shall be initiated.
In the context of CHO and multiple preparation towards the same target node, it has been considered that both nodes shall have full freedom in the UE context management. There is no issue about the source: if it manages each CHO request as a separate UE context (a new UE ID) the target must follow it, because it has no indication the requests concern the same UE. Therefore, each CHO request has unique pair of UE IDs and when CHO is executed, the TEID can be matched using those UE IDs.
Similarly, if the source uses the same UE ID, but the target allocates different UE ID for each CHO request of the same UE, each request is identified with unique pair of UE IDs.
Observation 1: If the source or the target allocates a new UE ID for each CHO preparation of the same UE, the TEID at the target node can be identified using the UE IDs only.
However, it is also allowed that the target also manages the UE within a single UE Context and thus it responds to each CHO preparation request of the same UE with the same UE ID. It may, however, use different TEID for each target cell. Therefore, in the case that the target allocates the same UE ID to all preparations of the same UE, but different TEIDs, the source must know which TEID to use once the UE accesses the target node, if late data forwarding is used. To enable it, the target cell ID shall be included in the Handover Success procedure. 
It is important to note, that the target cell ID shall correspond to the target cell requested in the HO preparation. If the target node modified the request and provided HO Command with a different target cell, the target cell ID in HO Success shall be the one that was requested.
Proposal 1: The Handover Success procedure shall carry the target cell ID that was requested in the HO preparation. The target’s TEID used in case of late forwarding shall correspond to the target cell ID reported in the Handover Success. 
Yet another issue related to UE identification is cancelling all other HO preparations, once the UE accesses the target node. The safe way, which secures all possible implementations, is explicit cancellation of all other preparations, irrespectively from the node they were made at. However, this may cause excessive signalling – and, likely, unnecessary. So, some optimisations can be considered.
Even if explicit cancelling of redundant preparations in other nodes is inevitable, preparations made towards the same node as the one where the UE accessed the target cell may be cancelled automatically, by the target node itself. Of course, only if it can identify them as belonging to the same UE. Since it is already agreed that UE context handling shall be left up to implementation, the automatic cancellation may concern only the same UE association (i.e. pair of UE IDs).
Proposal 2: Once the target cell reports the handover success, all CHO preparations made for the same pair of UE IDs are cancelled at the target node.
3	Conclusions
In this paper, we analyse how the late data forwarding can be handled when CHO is prepared towards multiple cells in the same target node using the 3 IDs available in the CHO (source’s UE ID, target’s UE ID and the target cell ID). We make following observation:
Observation 1: If the source or the target allocates a new UE ID for each CHO preparation of the same UE, the TEID at the target node can be identified using the UE IDs only.
This allows to make following proposals:
Proposal 1: The Handover Success procedure shall carry the target cell ID that was requested in the HO preparation. The target’s TEID used in case of late forwarding shall correspond to the target cell ID reported in the Handover Success.
Proposal 2: Once the target cell reports the handover success, all CHO preparations made for the same pair of UE IDs are cancelled at the target node.
The proposals are implemented in two TPs, for XnAP BL CR [2] and for X2AP BL CR [3].
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