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1. Introduction
In last RAN3 meeting, there are some discussions on how to capture the feature that TAIs should not be shared among HeNB GWs in the spec. The aim of the CR is to ensure that MME could route S1 messages to HeNB GW based on TAI solution. Also, when discussing OVERLOAD message handling, it is a common understanding that currently MME could not differentiate HeNB GW from macro eNB. However, according to current conclusion, routing S1 message to the right HeNB GW based on TAI could not be implemented. This contribution tries to do analysis and give some proposals.        

2. Discussion
2.1 Analysis on the requirement of MME differentiating HeNB GW from eNB

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 follows:

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.
However,in step 4-b, since MME could not differentiate HeNB GW from eNB, it 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 follows:
	 
	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 find 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
2.2 Solutions on how MME differentiate HeNB GW from eNB

To resolve the problem, there are two solutions

Solution 1: HeNB GW and eNB could not share TAIs if they connected to the same MME pool.
Solution 2: O&M configuration

Solution 3: Some specific Global eNB ID is reserved for HeNB GW.
Solution 1: HeNB GW and eNB could not share TAIs if they connected to the same MME pool.
Last RAN3 meeting, it has been discussed whether HeNB GW and macro eNB may support the same TAI and the conclusion is that such deploy scenario is not precluded. So, perhaps it is not an acceptable solution to RAN3.
    Solution 2: O&M configuration

Through O&M configuration, MME could know whether the peer node connected to it is HeNB GW or eNB. However, for every RAN node connected to MME, additional configuration has to be set. This will bring complexity to O&M. 
   Solution 3: Some specific Global eNB ID is reserved for HeNB GW.
In this solution, some specific Global eNB ID should be reserved for HeNB GW. Thereby, during S1 setup procedure, MME could know the corresponding node is HeNB GW or macro eNB by checking the Global eNB ID in S1 SETUP REQUEST message. Comparing to solution 1and 2, this solution would not put restriction and complexity on deployment and O&M configuration. We prefer this solution.
3. Conclusion
It is proposed to take above discussion into account and approve the following proposal as well as the corresponding CR in [3]:
Proposal : To make MME differentiate HeNB GW from macro eNB, some specific Global eNB ID should be reserved for HeNB GW.
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