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1. Introduction
In the joint RAN2#69/RAN3#67 meeting, the Alt2 has been selected as the relay architecture to be supported in Rel-10[1]. In this contribution, we mainly discuss on the handover request routing problem during S1 handover in RN network and furthermore compare and analyze possible solutions to solve the problem.
2. Discussion
2.1. Problem Analysis
In LTE R8 S1 handover procedure, based on the Target ID contained in the HANDOVER REQUIRED message, the MME can send the HANDOVER REQUEST message to the correct target eNB. However, there would be some problems in RN network. The scenario of UE making S1 handover from a DeNB to an RN under a different DeNB is shown in the Figure 1.
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Figure 1 Scenario of the handover request routing problem

Assuming that there is no X2 interface between DeNB1 and DeNB2, the handover from the DeNB1 to the RN under the DeNB2 would be initiated via S1 interface. The DeNB1 initiates S1 handover by sending the HANDOVER REQUIRED message to the MME passing necessary information, e.g. eNB ID and TAI as Target ID. Considering the DeNB supports S1AP proxy functionality for Alt2, all handover requests to the RN should be sent to the DeNB2. Therefore, upon reception of the HANDOVER REQUIRED message successfully, the MME sends the HANDOVER REQUEST message to the DeNB2 serving the target RN. But the problem is how the MME can identify which DeNB is the correct DeNB serving the target RN and send the HANDOVER REQUEST message to it.
2.2. Possible Solutions
For Alt2, the DeNB supports the S1/X2 proxy functionality acting as the termination for S1 connections towards EPC and for X2 connections towards neighbor eNBs. The DeNB processes and forwards all S1 messages between the RN and the MMEs for all UE-dedicated procedures, which means the DeNB is explicitly aware of the UEs connected to the RN and UE-dedicated S1 messages.

As a result, there are four possible solutions to solve the above handover request routing problem:

Option-1: TAI-based solution

Option-2: ECGI-based solution

Option-3: MME-based solution

Option-4: DeNB-based solution
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Figure 2 Demonstration of handover request routing problem
For Option-1, there might be several different TAIs assigned to the same DeNB. Each of the TAIs assigned uniquly belongs to the DeNB. All the RNs connecting via the same DeNB can use these TAIs identifying this DeNB. Therefore, the MME can identify the correct DeNB based on the TAI contained in the HANDOVER REQUIRED message and send the HANDOVER REQUEST message to it. This solution has great advantage in no standard impact, but involves relative strict TA planning issue. 

For Option-2, considering ECGI is used to globally identify a cell and the leftmost 20 bits of the ECGI correspond to the eNB ID, if the eNB ID of the RN is same as that of the DeNB, the source node includes the eNB ID of the DeNB(RN) in the HANDOVER REQUIRED message and sends this message to the MME, then the MME can know exactly the DeNB serving the target RN based on the ECGI. This solution also has no impact to the standardization. However, it still has the routing problem in the eNB/MME Configuration Transfer procedure, Since this type of message includes Target eNB-ID and Source eNB-ID IE as routing information back and forth. If the source node is an RN, the Source eNB-ID IE will be set to the eNB ID of the DeNB based on this option. Thus the response message can’t be routed to the correct source RN.
For Option-3, after the DeNB informs the MME about the eNB ID of the RN during RN attach procedure, the MME establishes the relationship between the eNB ID of RN and that of DeNB[2]. Thus when the MME receives the RN’s eNB ID as part of Target ID in the HANDOVER REQUIRED message, it can immediately identify the corresponding DeNB according to the relationship stored before and send the HANDOVER REQUEST message to it. Although this solution makes the eNB ID of RN and that of DeNB independent, there are too much impact on the MME.

For Option-4, the eNB includes the eNB ID of the DeNB instead of that of the RN as part of Target ID in the HANDOVER REQUIRED message and sends it to the MME. The MME can easily find the correct DeNB indicated by Target ID. But the problems are how the source node can obtain the eNB ID of the DeNB and how the DeNB can route the HANDOVER REQUEST message to the target RN.
2.3. Comparison
The comparison of these three options is summarized in tabe1:

Table 1: Comparison of options

	
	Advantages
	Disadvantages 

	Option-1: TAI-based
	· No standard impact
	· Relative strict TA planning

	Option-2: ECGI-based
	· No standard impact
	· The routing problem still exists.

	Option-3: MME-based
	· eNB ID of RN and that of DeNB are independent
	· Too much impact on MME

	Option-4: DeNB-based
	· MME can find the correct DeNB easily
	· How the source node can obtain the eNB ID of the DeNB;

· How the DeNB can route the HANDOVER REQUEST message to the target RN;

· Protocol change may be needed.


Proposal: It is proposed to adopt Option-1 (TAI-based solution) to solve the handover request routing problem. 
3. Conclusion
According to the presentation in section two, it is proposed:
Proposal: It is proposed to adopt Option-1 (TAI-based solution) to solve the handover request routing problem. 
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