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1. Introduction
The scope and open issues of X2 based HeNB mobility were noted [1]. One of these open issues is as follows:
Question 2: For the purposes of the X2 mobility optimizations, should the assumption be made that a HeNB GW belongs to only a single MME pool?
This document discusses applicable network architecture for X2 based HeNB mobility and concludes it including the above question.
2. Discussion
During the last meeting, the following assumption was agreed [1].

The X2 based mobility shall be performed only for the intra MME pool case.
2.1. Network architecture which “HeNBs” or “eNB and HeNB” are in the same pool area
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If “HeNBs” or “eNB and HeNB” are in the same pool area, it is possible to set X2-IF between “HeNBs” or “eNB and HeNB” in either case whether deploying HeNB-GW or not, as shown in Figure 1. 
Figure1. Network architecture which eNB and HeNB are in the same pool area
Network architecture which “HeNBs” or “eNB and HeNB” are in the same pool area:
	Without HeNB-GW
	It is possible to set X2-IF between “HeNBs” or “eNB and HeNB”.

	With HeNB-GW
	It is possible to set X2-IF between “HeNBs” or “eNB and HeNB”.


2.2. Network architecture which “HeNBs” or “eNB and HeNB” are different pool area
If the HeNB connection capacity per HeNB-GW is quite large, deploying HeNB-GW physically to each pool area may leave a surplus of HeNB connection capacity for HeNB-GW. In that case, sharing HeNB-GW with different pool areas can be effective.
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However if “HeNBs” or “eNB and HeNB” are in different pool area independently, it is impossible to set X2-IF between “HeNBs” or “eNB and HeNB” in either case whether deploying HeNB-GW or not, as shown in Figure 2.
Figure2. Network architecture which eNB and HeNB are in different pool area

Network architecture which “HeNBs” or “eNB and HeNB” are in different pool area independently:

	Without HeNB-GW
	It is impossible to set X2-IF between “HeNBs” or “eNB and HeNB”.

	With HeNB-GW
	It is impossible to set X2-IF between “HeNBs” or “eNB and HeNB”.


2.3. Network architecture sharing HeNB-GW among different MME pools
There is another network architecture which can also solve this surplus of HeNB connection capacity for HeNB-GW, as shown in Figure 3. HeNB-GW belongs to multiple MME pools and HeNB connection capacity is shared by multiple MME pools. In this scenario, there are two applicable cases.
· Sharing HeNB-GW with multiple MME pools just physically, and not logically.
· Sharing HeNB-GW with multiple MME pools physically and logically.
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Figure3. Network architecture which shares HeNB-GW with different pool area

2.3.1 Sharing HeNB-GW with multiple MME pools just physically, and not logically 
If each pool area shares HeNB-GW physically and separates it logically setting VLAN for each etc., as shown in Figure 4, it is possible to set X2-IF between “HeNBs” or “eNB and HeNB” as shown in Figure 3.
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Figure4. Network architecture which shares HeNB-GW with different pool area

2.3.2 Sharing HeNB-GW with multiple MME pools physically and logically 
In order to avoid its scope to be too complicated, if there is no definite benefit sharing HeNB-GW not only physically but also logically, then X2 based HeNB mobility shall be performed only for sharing HeNB-GW with multiple MME pools just physically, and not logically.
Network architecture sharing HeNB-GW among different pool areas:

	Without HeNB-GW
	N/A

	With HeNB-GW
	X2 based HeNB mobility shall be performed only for sharing HeNB-GW with multiple MME pools just physically, and not logically.


3. Summary and proposal
It is concluded that 
without HeNB-GW, X2 based HeNB mobility shall be performed only for the following architecture:

· “HeNBs” or “eNB and HeNB” are in the same MME pool
with HeNB-GW, X2 based HeNB mobility shall be performed only for the following architecture:
· “HeNBs” or “eNB and HeNB” are in the same MME pool

· sharing HeNB-GW physically and separating it logically among different MME pools
Therefore it is proposed that further examination of X2-based HeNB mobility should take into account of only above three network architecture cases.
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