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1. Introduction
In the last joint RAN2#69/RAN3#67 meeting, the architecture alternative 2 was selected as the relay architecture to be supported in Rel-10. The DeNB provides S1 and X2 proxy functionality between the RN and other network nodes.

In this contribution we analyse the MME addressing issue in the X2 handover procedure and propose two options to solve the problem.

2. Discussion

2.1 Solution for MME addressing during X2 handover in LTE R8 

Considering that the network may have S1-Flex configuration, during the Intra LTE inter eNB handover, the target eNB needs the information to identify the MME node where the source eNB connect the concern UE in order to send the Path Switch Request message. The source eNB includes GUMMI IE in the X2 Handover Request message sent to the target eNB, so the target eNB can send the Path Switch Request message to the correct MME node. Source MME UE S1AP ID IE is the MME UE S1AP ID allocated at the MME which is used to identify the logical connection associated to the UE.
2.2 MME addressing issue during X2 handover procedure 
Six scenarios of the UE mobility can be considered as shown in Figure 1. The node in parenthesis refers to an intermediate node in the network path.
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                             Figure 1： UE mobility scenario
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Scenario 1, scenario 2 and scenario 3 belong to the intra-eNB handover cases. The intra-eNB handover procedure is analyzed in [1]. Here we will analyze the MME addressing issue during the inter-eNB X2 handover.
Scenario 4, scenario 5 and scenario 6 belong to the inter-eNB handover cases. For scenario 5, UE is handed over to the target DeNB, the target DeNB could receive the GUMMI information in the X2 Handover Request message from the source RN, after UE access to the DeNB successfully, it will send the Path Switch Request message to the corresponding MME. There is no MME addressing issue for scenario 5.

However for scenario 4 and scenario6, there will be MME addressing issue. In the two scenarios, the handover target node is RN, during the X2 handover procedure, when UE has successfully accessed the target RN, the RN will initiate path switch procedure towards the DeNB, then the DeNB relays the S1 messages to the MME. Since the GUMMI information is not included in the Path Switch Request message, the DeNB can’t find the correct MME node to send the S1 message.
2.3 Possible solutions
The DeNB provides S1 and X2 proxy functionality between the RN and other network nodes (other eNBs, MMEs and S-GWs). The DeNB processes and forwards all S1 messages between the RN and the MMEs for all UE-dedicated procedures. The processing of S1-AP messages includes modifying S1-AP UE IDs and GTP TEIDs but leaves other parts of the message unchanged. The table1 below describes the S1-AP UE IDs mapping relationship stored in the DeNB.

Table1:  S1-AP UE IDs mapping relationship stored in the DeNB
	RN
	DeNB
	MME

	eNB UE S1-AP ID1

（allocated by the RN）
	eNB UE S1-AP ID1

（allocated by the RN）
	 

	 MME UE S1-AP ID4

（allocated by the DeNB）
	MME UE S1-AP ID4

（allocated by the DeNB）
	

	
	eNB UE S1-AP ID2

（allocated by the DeNB）
	  eNB UE S1-AP ID2

（allocated by the DeNB）

	 
	MME UE S1-AP ID3

（allocated by the MME）
	MME UE S1-AP ID3

（allocated by the MME）


 
Two Possible solutions are proposed to solve the above MME addressing issue.

Option 1: the DeNB parses the MME UE S1AP ID IE and GUMMI IE in the X2 Handover Request message, and stores the information as the UE context during the X2 handover procedure.
For scenario 4 (DeNB1 ((DeNB2) (RN3), when the DeNB2 receives the X2 Handover Request message from the DeNB1, it will parse the MME UE S1AP ID IE (MME UE S1-AP ID3) and GUMMI IE in the message, and store them as the UE context. Since MME UE S1-AP ID is unique within the MME node, different UEs connect to the different MMEs may have the same MME UE S1-AP ID, the DeNB2 need to modify the MME UE S1-AP ID (MME UE S1-AP ID5) to keep it unique within the DeNB2 and relay it to the RN3 in the Handover Request message.
When the DeNB2 receives the Path Switch Request message from the RN3 including the Source MME UE S1AP ID IE (MME UE S1-AP ID5), it can find the corresponding GUMMI information and relay the Path Switch Request message including Source MME UE S1AP ID IE (MME UE S1-AP ID3) to the correct MME node.

For scenario 6 (RN1 ((DeNB1) ((DeNB2) (RN3), the similar handling in scenario4 can be used, the difference is when the DeNB1 receives the X2 Handover Request message from theRN1, it needs to change the MME UE S1-AP ID allocated by the DeNB (MME UE S1-AP ID4) to MME UE S1-AP ID allocated by the MME (MME UE S1-AP ID3) in the message.
Option 2: The RN includes the GUMMI information in the Path Switch Request message sent to the DeNB.
When the DeNB receives the Path Switch Request message from the RN including the GUMMI IE, it can relay the message to the correct MME node.
2.3 Comparison
The comparison of these two alternatives is summarized in table2:

Table 2: Comparison of alternatives
	
	Option 1
	Option 2

	Advantages
	· It is left to DeNB implementation, no protocol change. 
	· During the X2 handover procedure, the DeNB doesn’t need parse the GUMMI IE in X2 Handover Request message.


	Disadvantages
	· It will bring additional complexity to the DeNB. 

	· Protocol change is needed.


It is currently our preference to use the implementation way (i.e. option 1) other than the explicit GUMMI information (i.e. option 2). It is proposed that the DeNB parses the MME UE S1AP ID IE and GUMMI IE in the X2 Handover Request message, and stores the information as the UE context.
Proposal：It is proposed that the DeNB parses the MME UE S1AP ID IE and GUMMI IE in X2 Handover Request message, and stores the information as the UE context.
3. Proposal
In this document, we analyse the MME addressing issue in the X2 handover procedure and propose that:
Proposal: It is proposed that the DeNB parses the MME UE S1AP ID IE and GUMMI IE in the X2 Handover Request message, and stores the information as the UE context.
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