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1	Introduction
[bookmark: _Toc474247438]At RAN2 meeting #113, an LS was sent to RAN3 to request guidance concerning availability of the UE context at the node initiating the failed CHO at the moment the information about RLF arrives. The motivation is to decide if the information on all CHO candidates will be available in the node initiating CHO, if the CHO eventually fails.
2	Discussion
At RAN3 meeting #111, a set of scenarios for CHO MRO issues was first defined in [1] and then considered. Following scenarios from this document are to be addressed:
· Too late CHO: case 1, 2 and 3 will be considered; FFS on case 5.
· Too early CHO: case 1 and 2 will be considered; FFS on case 3 and 4.
· CHO to wrong cell: case 1-5 will be considered.
In this paper, we analyse all of the scenarios to check if and when UE context may be missing in the node initiating the CHO. 
It is also important to note, that at RAN2 meeting #112-bis, it was discussed that in case of an RLF after CHO is prepared and then following successful CHO recovery, the UE may offer a Successful HO Report including RLF information, instead of the RLF Report. In this discussion, we assume such HO Report would effective be an equivalent of the RLF Report.
Proposal 0: For the purpose of MRO for CHO, RAN3 shall consider a Successful HO Report with RLF information as an equivalent of the RLF Report.
2.1	Too late CHO
RLF is the moment the connection to the UE is lost (e.g. the eNB stops receiving acknowledgements for data sent to the UE). In CHO, where data may be exchanged after the HO command is delivered, in all of the considered failure cases, the source node may not be able to distinguish between RLF and CHO execution to target cell after fulfilling execution criterion.. However, irrespective of this ambiguity, the source node must not delete the UE context at this moment, because it still shall remember other prepared CHO target cells, so that it can cancel the unused ones after HO completion.
Observation 1-1: The source node will not able to distinguish a RLF from CHO execution after CHO is configured. Therefore, it must keep UE context at least until the HO Success is received, so that other CHO preparations may be cancelled.
In case 1, the FAILURE INDICATION will be the first message that the source node received. However, in cases 2, 3 and 5, the node where the CHO recovery is performed may send the HO SUCCESS first (the HO Success procedure shall be initiated as soon as possible and, according to Rel.16 discussion, may be yet before the UE completes CHO access). However, even then, the new target node may fetch the RLF Report from the UE right after the access completes and thus will realise the UE suffered a failure. The new target node will therefore send the FAILURE INDICATION message immediately after the HO SUCCESS. Assuming a particularly long RACH access, the delay to receive the FAILURE INDICATION after the HO SUCCESS may be about 25 ms.
Observation 1-2: The source node would have to wait with deleting the UE context about 25 ms after receiving the HO SUCCESS to have the CHO information when the RLF Report is received.
Proposal 1: RAN3 shall conclude that in case of a too late CHO, the source node may have the CHO information when it receives the RLF Report.
2.2	Too early CHO
In this scenario, in case 1, the source may receive HO SUCCESS, but if it waits for possible FAILURE INDICATION (as needed for too late CHO), the UE will successfully re-establish the connection. In this case the UE context will be available at the initiating node. 
However, in case 2, the original CHO has successfully completed and the source node has received the HO SUCCESS. Therefore, it might have deleted the UE context (a short delay related to the possible FAILURE INDICATION is not relevant here). Also, in cases 3 and 4, at the moment the classic HO is triggered, the source does not need to keep the CHO config any longer, so it is likely to be cleared from UE context. 
Observation 2-1: So far, in most cases of too early CHO, the initiating node would not have to keep the CHO information.
RAN3 may decide to impose the requirement to keep the UE context as long as the detection of too early CHO lasts (a timer corresponding to the time needed for detection of too early CHO), but this would annihilate any benefits from the Mobility Information. On the other hand, the information on prepared target cells is too dynamic and can’t be associated with the Mobility Information. 
It is important to note that the requirement to store full UE context for a while after each and every HO was considered too burdensome for the network and in order to avoid it, the Mobility Information was defined. It allows to “tag” Ue types and then detect which type has actually failed.
Observation 2-2: The initiating node may keep the UE context for the time needed to detect too early CHO; however, in the past this requirement was seen too burdensome. Instead, the Mobility Information was defined. Imposing a requirement that the node initiating the CHO shall keep the UE context as long as the too early CHO timer lasts will practically void any benefits from the use of the Mobility Information.
Proposal 2: RAN3 shall conclude that in case of a too early CHO, the node initiating the CHO may have the CHO information, but this will conflict with the benefits of the Mobility Information. If Mobility Information is used, it will not always have the CHO information when it receives the RLF Report.
2.3	CHO to wrong cell
In all cases of this scenario, the node initiating the CHO may receive the HO SUCCESS long before the UE reconnects. The situation is therefore similar as in cases 2-4 of the too early CHO. Also, the situation with the Mobility Information is identical: its use can’t help identifying the target cells for the failed CHO, while forcing the node to wait with deleting the UE context for possible HO REPORT will practically cancel the benefits of the feature of the Mobility Information.
Observation 3-1: The situation is similar as in case of the too early CHO: the initiating node may have the UE context, but at the cost of storing Ue context for a while after each and every completed CHO. Otherwise, if the Mobility Information is used, the node initiating the failed CHO may have deleted the CHO information when it receives the RLF Report.
Proposal 3: RAN3 shall conclude that in case of a CHO to wrong cell, the node initiating the CHO may have the CHO information, but this will conflict with the benefits of the Mobility Information. If Mobility Information is used, it will not have the CHO information when it receives the RLF Report.
3	Conclusions
In this paper, we have analysed all the agreed and considered cases for the scenarios for MRO events with CHO. Based on the observations made, we formulate following proposals:
Proposal 0: For the purpose of MRO for CHO, RAN3 shall consider a Successful HO Report with RLF information as an equivalent of the RLF Report.
Proposal 1: RAN3 shall conclude that in case of a too late CHO, the source node may have the CHO information when it receives the RLF Report.
Proposal 2: RAN3 shall conclude that in case of a too early CHO, the node initiating the CHO may have the CHO information, but this will conflict with the benefits of the Mobility Information. If Mobility Information is used, it will not always have the CHO information when it receives the RLF Report.
Proposal 3: RAN3 shall conclude that in case of a CHO to wrong cell, the node initiating the CHO may have the CHO information, but this will conflict with the benefits of the Mobility Information. If Mobility Information is used, it will not have the CHO information when it receives the RLF Report.
A draft LS containing the answer as proposed above is offered in [2].
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