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1. Introduction
R3-101562 [1] concludes that the optimized mobility between eNB and HeNB should be treated in the same way as the optimized mobility between HeNBs. In this document, we discuss the possible solutions for optimized HeNB mobility which is applicable for both cases.
2. Discussion
The candidate solutions for optimized HeNB mobility are listed below, as shown in Table 1.
Table1: Candidate solutions for optimized mobility related with HeNB
	
	between eNB and HeNB
	between HeNBs

	[Rel-9 Architecture]

Terminating HO procedure at MME 
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	[Alternative1]

Terminating HO procedure at HeNB-GW *
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	[Alternative2]

Terminating HO procedure at HeNB-GW *
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	[Alternative3]

Direct X2-IF HO procedure
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* Terminating HO procedure indicates terminating c-plane at HeNB-GW. Whether terminating u-plane at HeNB-GW or not should be discussed separately.

Alternative 1:  Terminating S1-HO procedure at HeNB-GW

Alternative 2:  Terminating X2-HO procedure at HeNB-GW

Alternative 3:  Direct X2-IF HO procedure

The attribute of each alternative is compared in Table2. From the comparison table, it can be seen that: 

-
Alternative 1 is equivalent to define another MME and indicates that new MME should be deployed in the intended area. Therefore, it is out of standardization scope. 

-
Alternative 2 experiences larger delay than alternative 3, however it depends on the network topology and HeNB GW location. Therefore, it would not be a significant drawback. On the other hand, alternative 2 has key advantage that the HeNB only needs to communicate with the HeNB GW regardless of the target HeNB. On the other hand in terms of HeNB GW impact of relaying or terminating X2 c-plane, it should be analysed its impact carefully. 
-
Alternative 3 can achieve the smallest data forwarding delay of the three alternatives. However, the key issue is the routing management of the neighbour HeNBs entry into eNB’s NRT and its update frequency, since it is foreseen that the frequent occurrence of HeNB boot up, shutdown and movement is much higher than the Macro eNB. In addition, the increased number of the HeNBs causes the increased number of SCTP connections of macro eNB and might have an impact to its processing load. 

Each alternative’s pros and cons should be taken into consideration for optimized HeNB mobility discussion. Especially it is important for operator how to minimise the routing management operation for handover related with zero-touch provisioning HeNBs
Table2: Alternative comparison table on optimized optimization
3. Summary
In the course of optimized mobility discussion, RAN3 should also take each alternative’s pros and cons into consideration. Especially for operators which plan to deploy large number of HeNBs in their LTE network, it is important how to minimise the routing management operation for handover related with zero-touch provisioning HeNBs. Otherwise the cost of routing management operation for handover would be serious problem for deploying zero-touch provisioning HeNBs with low infrastructure cost. In conclusion, the following is proposed: 
Proposal
It is proposed that Alternative 2 and 3 should be identified as candidate solutions and be studied for further taking the above mentioned viewpoints into account.
4. Reference
[1]. R3-101562, “Analysis on necessity of optimized HeNB mobility”, NTT DOCOMO
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�
Rel-9 architecture�
Alt. 1�
Alt. 2�
Alt. 3�
�
HO signalling processing load at the MME�
High


- needs to handle the whole S1 HO procedures�
No load


- HO signalling is terminated at HeNB GW. �
Low


- Only handles path switch procedure�
Low


- Only handles path switch procedure�
�
HeNB GW impact�
As in Rel-9�
Full fledged MME


- equivalent to deploy another MME�
Relaying or terminating X2-IF     c-plane (/u-plane)�
As in Rel-9


�
�
HeNB impact�
As in Rel-9�
As in Rel-9�
Introducing X2 IF�
Introducing X2 IF�
�
U-plane data forwarding delay�
Larger than any other alternatives�
Larger delay than X2 HO with direct IF.�
Larger delay than X2 HO with direct IF�
Smaller than any other alternatives�
�
NRT routing management�
Only needs to communicate with the MME regardless of the target HeNB�
Only needs to communicate with the HeNB GW regardless of the target HeNB�
Only needs to communicate with the HeNB GW regardless of the target HeNB�
Needs to manage neighbour HeNBs entry into eNB’s NRT


�
�
additional number of SCTP connections for eNB�
0�
1�
1�
the number of neighbour HeNBs �
�
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