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1 Introduction

At the RAN3#76 meeting, regarding the solution to context identification issue in case of connection failures in HetNet deployments, RAN3 has agreed on the following principles [1]:
	Way forward/agreement:
- CRNTI in RLF report (check with RAN2 needed)

- Identifier in HO report

(the above means that context identification occurs based on the CRNTI in the last serving node)



In this contribution, several candidate parameters for realizing the identifier (referred to as HO ID) in HO Report are discussed and our preference is provided.
2 Discussion
2.1 HO ID allocation procedure
As per current specification [2], the HO Report procedure is triggered in the following scenarios:
The Handover Report procedure is used in the case of recently completed handovers, when a failure occurs in the target cell (in eNB B) shortly after it sent the UE Context Release message to the source eNB A. The Handover Report procedure is also used in case of unsuccessful handovers, if the random access procedure in the target cell was completed successfully. 
Such scenarios actually belong to “Too Early HO” and “HO to Wrong Cell” cases, where “the last serving node” sends HO Report to “the guilty node” for indicating the failed HO [2]. Recalling that in both cases the HO preparation procedure has been successfully executed, we think that the HO ID could and should be allocated during the HO preparation procedure. Moreover, it has been endorsed by RAN3 [3] that the UE RLF Report should be labelled by the C-RNTI allocated by “the last serving node”, which implies only the failed UE and “the last serving node” need to use the allocated C-RNTI. Therefore, it is better to keep the allocation and utilization of HO ID being transparent to the UE.
Proposal 1: The allocation and utilization of HO ID should be transparent to UE.

Furthermore, it is necessary to clarify whether the S1 HO needs to be considered for the HO ID scheme. With respect to the current MRO mechanism, technically speaking, there is no such limitation that the relevant HO should be X2-based. However, we can safely assume that the HO between the coordinated nodes in terms of the distributed detection mechanism of MRO would be in general X2-based, since these nodes are already connected through X2 interfaces. Therefore, it is reasonable to exclude S1 HO from the HO ID scheme. Hereby, only the X2 HO preparation messages, namely HO REQUEST and HO REQUEST ACKNOWLEDGE, need to be enhanced to support the HO ID scheme.
Proposal 2: Only X2 HO preparation messages need to be considered for supporting the HO ID scheme.
2.2 Standardization of HO ID
With respect to the standardization of HO ID in HO preparation messages, the first question is whether a new HO ID Information Element (IE) needs to be added into HO preparation messages. To answer this question, let us first figure out how the source eNB (i.e. “the guilty node”), maps the HO ID into UE context.

As discussed in [4], there are two options for the retrieval of UE context in the source eNB:

Alt-1: map HO ID onto semi-static HO classes;
Alt-2: map HO ID onto per UE context.

For Alt-1, the fundamental prerequisite is that the conditions for triggering HO decisions are enumerable. More specifically, the HO decision is made according to selected policies and channel condition. Our analysis in [5] shows that:
· The selected policy can be indicated by HO cause value;
· Regarding channel condition, as only slow fading rather than fast fading is concerned, it can be reflected by the mobility configuration indexed by per neighbouring cell.
Hereby, it is proposed in [5] that such 2-D tuple, i.e. HO cause value + HO target cell, could be combined as the “HO ID” for source eNB to retrieve relevant mobility context. Therefore, it is not necessary to introduce a new HO ID IE into HO preparation messages, and consequently, no new IE in HO Report is required.

For Alt-2, the HO ID needs to be unique for each HO. It is obvious that the UE X2AP ID (pair) allocated in HO preparation procedure can serve this purpose, thus there is no need to introduce a new IE either. On the other hand, the UE X2AP ID (pair) needs to be added in HO Report as shown in Fig. 1. Nonetheless, we can conclude that the current HO preparation messages can support the HO ID scheme without any change.
Proposal 3: No change is needed for current HO preparation messages since they can implicitly support the HO ID scheme.
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Fig. 1: HO Report with UE X2AP ID

The comparison between Alt-1 and Alt-2 can be found in [5]. Our conclusion is that the Alt-1 can achieve similar performance as Alt-2 does, but with less complexity or memory consumption, as well as no explicit standardization effort. Therefore, it is proposed to adopt Alt-1 as the solution for HO ID in HO Report.
Proposal 4: It is proposed to adopt Alt-1 as the solution for HO ID in HO Report.

Furthermore, there are three variants of Alt-2 for extending HO Report with UE X2AP ID:

· Var-1: by Old eNB UE X2AP ID;
· Var-2: by New eNB UE X2AP ID;
· Var-3: by Old eNB UE X2AP ID and New eNB UE X2AP ID.
Although all these variants may be theoretically viable, Var-3 is likely to be oversized, because the MRO is unlikely to be able to manage so many HO events. Var-1 and Var-2 have no significant difference. We slightly prefer Var-1, since this ID will be used by the source eNB after receiving HO Report.
Proposal 5: If Alt-2 is agreed by RAN3, either Var-1 (by Old eNB UE X2AP ID) or Var-2 (by New eNB UE X2AP ID) can be acceptable for use as HO ID, while Var-1 is slightly preferred.

3 Conclusion

In our point of view, the current HO preparation messages can support the HO ID scheme without any specification change, no matter to which extension “the guilty node” wants to map the HO ID onto UE context. Moreover, we suggest that that the 2-D tuple, i.e. HO cause value + HO target cell, is used as HO ID for minimum implementation and standardization efforts.
Based on the above discussions, we propose that:
Proposal 1: The allocation and utilization of HO ID should be transparent to UE.
Proposal 2: Only X2 HO preparation messages need to be considered for supporting the HO ID scheme.
Proposal 3: No change is needed for current HO preparation messages since they can implicitly support the HO ID scheme.
Proposal 4: It is proposed to adopt Alt-1 as the solution for HO ID in HO Report.
Proposal 5: If Alt-2 is agreed by RAN3, either Var-1 (by Old eNB UE X2AP ID) or Var-2 (by New eNB UE X2AP ID) can be acceptable for use as HO ID, while Var-1 is slightly preferred. REF _Ref331408836 \h 
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