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1. Background
Considering that the network may have S1-Flex configuration, during the inter-eNB handover, the target eNB needs the information to identify the serving MME node of the concerned UE, in order to send the Path Switch Request message. The source eNB includes GUMMEI IE in the X2AP Handover Request message, so the target eNB can send the Path Switch Request message to the affected MME node. 
In Rel-10 relays scenario, the DeNB provides S1 and X2 proxy functionality between the RN and other network nodes. When a UE is handover from a neighbour eNB to RN, the target RN sends Path Switch Request message to its DeNB. And then, how the DeNB identifies the correct MME? The issue was raised originally in RAN3#68 [1], and in RAN3#70 meeting, the issue#8: “GUMMEI handling over S1/X2”[2] was postponed and recommended to be resolved based on the outcome of the discussion on HO type determination [3]. However, no further discussion was carried out afterwards.
It should be noted that, similar issue emerged in HeNB scenario from Rel-10. The standardized mechanism is to introduce GUMMEI identifier in S1AP Path Switch Request from Rel-10. In TS 36.300 subclause 4.6.2, it specifies: The HeNB hosts the functionality of “signalling the GUMMEI of the Source MME to the HeNB GW in the S1 PATH SWITCH REQUEST message” in case of connection to the HeNB GW. Correspondingly, in Stage-3 TS 36.413 it is stated: “If the GUMMEI of the MME currently serving the UE is available at the eNB (see TS 36.300 [14]) the eNB shall include the Source MME GUMMEI IE within the PATH SWITCH REQUEST message.”
For the case of Rel-10 and onwards HeNB deployment, X2AP Handover Request message may not pass by HeNB GW but is sent to target HeNB directly. Therefore, the HeNB GW can but acquire the serving MME identifier from target HeNB in such case. Unlike HeNB scenario, all X2AP messages are processed by DeNB in relay deployment and as a consequence, DeNB is able to acquire more information than HeNB GW. So, more solutions exist to solve the routing issue above. From our perspective, RN and DeNB from multi-vendor may cause inter-operation problem. For example, a DeNB may expect GUMMEI information from RN, but a RN from another vendor may deem its DeNB has stored the GUMMEI of serving MME in handover preparation phase.
In order to avoid inter-operation problem, it is proposed to discuss the two solutions below and fix the issue.
2. Discussion

Two solutions are investigated here to solve the above issue:
Solution#1: the DeNB stores the GUMMEI IE in the X2 Handover Request message in UE context, and when receiving Path Switch Request it retrieves GUMMEI, e.g. according to old MME UE S1AP ID IE.
Solution#2: The RN provides the GUMMEI of the UE’s Serving MME to the DeNB in the S1 PATH SWITCH REQUEST message.

Solution #1 imposes no restrictions on RN implementation. It is all subject to DeNB implementation. Some descriptions may be captured in stage-2 text somewhere to ensure the specifications clear [4]. 
Solution #2 re-uses the mechanism in HeNB deployment. We need to explicitly specify what RN and DeNB should do: RN shall provide UE’s GUMMEI upstream and hence DeNB can route Path Switch Request message correctly based on the received GUMMEI. Stage-2 protocol will also be impacted [5].
Neither solution is complicated. However, it can be noted that if DeNB implements solution #1, IOT problem will not emerge even if RN provides GUMMEI afterwards.
3. Conclusion
In this contribution, we discuss MME addressing issue during X2 HO in relay scenario and compare 2 candidate solutions to fix the issue, and the following proposal is made:
Proposal: RAN3 discuss the above issue and choose one solution to fix the issue. 
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