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1. Introduction
This contribution analyses the possible problems of current routing method for inbound mobility approved in  RAN3#64bis meeting and provides three solutions to it.  

2. Discussion
In RAN3#64bis meeting, it has been agreed that Routing of handover messages towards HeNB GWs based on the TAI contained in the handover message [1] and a TAI should not be used in two GWs. The routing procedure is as following:

1) Source eNB should contain the Target ID IE in HANDOVER REQUIRED message sending to MME, which includes Global eNB ID and TAI. 

2) MME could decide if the target is HeNB or eNB according to the length of Global eNB ID. If it is 28 bit, the target is HeNB, otherwise it is eNB.
3) In case that the target is HeNB, MME could be aware if target HeNB is directly connected with MME according to the information driven from S1 setup procedure.
4) a: If the HeNB is directly connected with MME, MME send HANDOVER REQUEST message to target HeNB according to Global eNB ID.
b: If there is HeNB GW deployed, MME send HANDOVER REQUEST message to HeNB GW according to the mapping between TAI and HeNB GW ID.
For step 4-b, since it is not mentioned that HeNB GW and eNB could not share the same TAI, it may bring confusion if a TAI is supported in both HeNB GW and eNB. MME could not differentiate HeNB GW from eNB with the same supported TAI and would not know which node HANDOVER REQUEST message should send to.
For example, according to the information driven from S1 SETUP procedure, MME could maintain a mapping table between supported TAIs and Global eNB ID as following:
	 
	Supported TAIs
	Global eNB ID

	eNB1
	TAI1, TAI2
	eNB ID1 (20 bits)

	HeNB GW1
	TAI1, TAI3
	eNB ID2 (20 bits)

	…
	
	


If one UE is handed over from eNB to a HeNB under the HeNB GW1 domain and the target TAI ID is TAI1, MME will look in the mapping table to found the Global eNB ID that match TAI1 and send HANDOVER REQUEST message to it. However, there is two different Global eNB IDs corresponding to TAI1 in this table and MME could not get the information of which node is HeNB GW. Scenarios are depicted in figure1
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               Figure 1   Routing of inbound handover message
Besides, in [1], it is indicated that the MME or HeNB GW should not include the Allowed CSG List when sending the paging message directly to an untrusted HeNB or eNB. Therefore, for paging optimization, MME also need to differentiate HeNB GW from eNB.
To resolve the problem, three solutions are proposed:
Solution 1: MME is aware of the nature of the node connected to it through S1 interface.

Solution 2: HeNB GW and eNB could not share the same TAI.
Solution 3: Reserve some eNB IDs for HeNB GW.
2.1 Solution 1: MME is aware of the nature of the node connected to it through S1 interface
In this solution, HeNB GW inform MME of its nature through S1 SETUP REQUEST message which need introduce a new IE. This solution will not put any extra constraints on TAIs assignment or eNB ID assignment, however, it will effect current specification.
2.2 Solution 2: HeNB GW and eNB could not share the same supported TAI
If there is restriction that HeNB GW and eNB could not share the same supported TAI, which means one HeNB GW has its TAIs exclusively, MME could easily address target HeNB GW for inbound handover.For paging optimization, MME also need the information of TAIs distribution between HeNB GW and eNB. How MME get the information (through OAM or other ways) needs further considerations. It will bring impact on implementation complexity.
2.3 solution 3: Reserve some eNB IDs for HeNB GW
If there is reservation of eNB IDs for HeNB GW, and MME know this information, then MME could easily differentiate HeNB GW from eNB in S1 SETUP procedure through its eNB ID. However, it will have to put constrains on the assignment of eNB ID.
3. Conclusion
It is proposed to take above discussion into account and have an agreeable solution to the open issue for

routing of inbound mobility.
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