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1   Introduction
The problem of handover request routing with RN was proposed to RAN3 for discussion in [1], and it has been recognized as one of open issues at RAN3#68 meeting as following: 

Is TA-based routing not appropriate for RN?
This contribution further describes the details of several possible methods for the issue, compares their pros and cons, and shows their possible impacts on the standard. 
2   Discussion
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Figure 1 Handover routing issue with RN
The issue is demonstrated in Figure 1. After a UE sends one measurement report to its serving eNB, the eNB decides to trigger the RN to make handover preparation by sending a request (Handover Required) to the MME. After receiving the request, the MME needs to route it to the DeNB in order to make it relay the request further to the RN. And the issue is how the MME manages the routing? In other words, how the MME finds the right DeNB to which the Handover Request message needs to be sent?
2.1   Method 1
In method 1, the MME shall find the right DeNB based on the selected TAI of the RN in the request. 
And the method is adopted for the similar routing issue in the scenario of HeNB deployed with HeNB GW [2], and it is made to work there by restricting that one TAI is always served by a unique HeNB GW. Similarly, we can deduce that the method requires that one TAI is always served by a unique DeNB in the scenario of RN, in other words, the method requires that different DeNBs cannot share the same TA. We think the TA restriction is too strict for DeNBs mainly for the reasons as following:
· Unlike a HeNB GW, which is a brand new node introduced into the network, a DeNB is likely to be upgraded from an normal eNB which has already been existing in the network. And since there is not such a restriction on a normal eNB, it can be foreseen that the restriction could bring the operators extra TA re-planning work load almost every time when an existing eNB is decided to be upgraded into a DeNB.
· Unlike a HeNB GW, a DeNB shall also provide direct services for UEs, and the restriction can trigger UEs to make extra TAUs when they are moving between different DeNBs, thus increase the UEs’ battery consumption. 

· Unlike a HeNB GW, a DeNB is a purely RAN side node, and this means that the operators may need much more numbers of DeNB to be deployed than HeNB GW. In theory, there could be maximum 220 DeNBs in one PLMN for the eNB ID of DeNB is 20 bits, but the maximum number of TAs in one PLMN is only 216 since the TAC is a two octets string. Obviously, the mismatch of potential number of DeNB and TAC will cause problem when RNs are deployed with large number scale.
Besides, we also note that the method is not future proof to mobile RN, since it bundles RN’s supported TAIs with its serving DeNB, and one RN may need to change its TAIs whenever it changes the serving DeNB, thus inevitably brings influences to the UEs served by the RN.
2.2   Method 2
In method 2, the MME shall find the right DeNB based on the global eNB ID of the RN in the request, and the method has two variants depending on whether RN and DeNB have the same global eNB ID or not.
2.2.1   Method 2.1

In method 2.1, it is assumed that RN and DeNB have different global eNB IDs. 
In the method, when one RN starts up, the RN’s serving DeNB needs to report the RN’s global eNB ID to the MME in the eNB configuration update procedure.  Therefore when the MME receives a request to the RN, it will naturally find the corresponding DeNB. 

It is foreseen that the method may be future poof to mobile RN by allocating each RN with one global eNB ID, but we note that the method requires an update to the MME i.e. to support RN’s global eNB ID associated to its DeNB’s Global eNB ID.
2.2.2   Method 2.2
In method 2.2, it is assumed that RN and DeNB have the same global eNB ID, and one RN is transparent to the MME in the sense that the RN is extra cell(s) of its DeNB. 
Under such an assumption, the MME can easily find the DeNB based on the global eNB ID of RN in the request. And the method obviously brings no impact to the MME.
2.3   Summary
Based on the above analysis, a summarized comparison table is shown as following:

	
	Pros
	Cons
	Standard impacts

	Method 1
	No impact to MME. 
	· Bring extra TA re-planning work load to the operators from time to time.

· Leads UEs to extra TAUs thus increase their battery consumption.

· May lead to the shortage of available TACs.
· Not future proof to mobile RN.
	One TAI shall always be served by a unique DeNB. 

	Method 2.1
	Identification of one RN by a global eNB ID.
	Bring impact to the MME which need to support RNs.  
	MME shall receive the global eNB ID of RN from the DeNB. 

	Method 2.2
	No impact to MME. 
	Some reconfigurations may be needed in case of RN mobility in the future.
	RN shall have the same global eNB ID with its serving DeNB.


3   Conclusion
In this contribution, we analyses some pros and cons of several methods for the handover routing issue with relay, and we observe that method 1 brings a strict TA restriction to the DeNBs, and method 2.1 has better compatibility to mobile RN but brings impact to the MME, and method 2.2 may be less future proof to mobile RN but brings no impact to the MME.

Since mobile RN is not in the scope of Rel-10, we think that method 2.2 is the best method for the release, and the issue of handover routing with RN could be easily solved if RN has the same global eNB ID with its serving DeNB.
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