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1.
Introduction
HeNB RAN sharing was discussed since last meeting for the inbound mobility to shared CSG cells, which are the common use cases whether for home environment or for the shopping mall area. The solutions were proposed and discussed by the email thread. In this paper, this issue will be analyzed from legacy UE point of view. 
2.
Discussion
Fig.1 shows an inbound handover scenario for a legacy UE (Rel-10/9/8), in which the HeNB is RAN sharing supporting Rel-11 node. The HeNB may broadcast multiple PLMNs to all of the UEs, while the legacy UE just report only one PLMN to the source Macro eNB. In the following sections, it will be discussed in two scenarios, one of which is from non-coordinate deployment scenario point of view. The other is regarding the coordinate deployment scenario. 
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Fig.1 Inbound handover from Macro eNB for a legacy UE.

2.1 Non-coordinated Scenario
Fig. 2 shows a non-coordinated scenario which would be very normal deployment scenario in home environment just like the current WIFI case.  

[image: image2.emf]Macro eNB1: PLMN A

Rel 11 HeNB: Primary PLMN B 

and Secondary PLMN A

Rel-10 Legacy UE:

CSG Member of 

PLMN A

X2

Broadcast multiple PLMN B and 

PLMN A

Report only PLMN B

No 

information 

about Target 

PLMNs


Fig.2  Inbound handover from Macro eNB for a legacy UE (non-coordinated case).
In the scenario above, Macro eNB’s PLMN is PLMN A and the target Rel-11 CSG cell HeNB is deployed by primary PLMN B, which supports secondary PLMN A at the same time. Thus Rel-11 HeNB broadcasts PLMN B and PLMN A to both Rel-11 UE and legacy UEs. Let us take the legacy UE into consideration. 
Since it is the non coordinated scenario, the source Macro eNB has no information about the PLMNs of the target HeNB. Thus the source Macro eNB may employ the si-RequestForHO procedure to get the PLMNs of the target CSG cell just before the HO. There is no problem if the UE is Rel-11 UE. However, if the UE is a legacy UE, it reports only the primary PLMN of target CSG cell, i.e., PLMN B in Figure 2. On the other hand, UE is CSG member of PLMN A. In this situation, all of the proposed solutions (1a, 1b, 1c, 2 and 3) in TP [2] can not solve the problem. That is, the Macro eNB would send the Handover Required message to MME with PLMN B and membership status. The MME would reject the UE. It can be seen that the biggest problem is that source Macro eNB does not have the information about the target PLMNs.  One possible solution for this scenario is to do manual selection when UE arrives at home, after which UE can use the CSG cell.
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Fig. 3 Inbound handover from Macro eNB for a legacy UE (coordinated case).
2.1 Coordinated Scenario
Fig. 3 shows a coordinated scenario which would be the normal deployment scenarios in operator controlled environment such as the shopping mall area and the enterprise office. 
In the scenario above, the source eNB, the target HeNB and UE are the same situation as in Fig. 2. That is, Source Macro eNB’s PLMN is PLMN A and the target Rel-11 CSG cell HeNB is deployed by primary PLMN B, which supports secondary PLMN A at the same time. Thus Rel-11 HeNB broadcasts PLMN B and PLMN A to both Rel-11 UE and legacy UEs. Let us take the legacy UE into consideration. 

The difference in this case is that the source Macro eNB may have enough information about the PLMNs of the target HeNB, which is obtained long time before the current Handover by the ANR procedure. In this situation, there is also no problem if the UE is Rel-11 UE. 
If the UE is a legacy UE, it reports only the primary PLMN of target CSG cell, i.e., PLMN B in Figure 3. On the other hand, UE is CSG member of PLMN A. In this situation, it seems that the proposed solution1b, solution 1c and solution 3 in TP [2] may solve the problem. However, the cost is very high for each of them. For solution 1b, the handshaking between the source Macro and MME would be a big signalling burden to the Core network. For example, in the morning or evening, many UEs would enter or leave the office at the same time. This situation also happens in the busy shopping mall area. Also, if we consider the X2 handover case, excessive signalling to consult CN would violate the principle of X2 handover, i.e., reducing the burden to core network. 

 For solution 1c, it has a big drawback of violating the security concerns. In solution 3, the PLMN selection is done by MME, which violate the principle current working in the Macro RAN sharing scenario. On the other hand, in this scenario for the legacy UE, the possible solution working in the non-coordinated case would also be valid. That is, it can be done by the manual selection, after which legacy UE can use the CSG cell. 
Considering the two typical deployment scenarios above, there is not a common solution in the TP [2] to solve the legacy UE problem.  Even though some solutions may solve the coordinated case, the cost is very high whether signaling overhead or security concerns.
Based on the analysis above, the following proposal is suggested to RAN3
Proposal) It is proposed to RAN3 to clarify the scope of Rel-11 HeNB RAN sharing from legacy UE point of view. That is, whether we should consider the legacy UE as a critical factor when we propose the solutions in Rel-11 HeNB RAN Sharing.
3. Conclusions
In this paper, the HeNB RAN sharing was analyzed from the legacy UE point of view. The following proposal is suggested to RAN3: 
Proposal) It is proposed to RAN3 to clarify the scope of Rel-11 HeNB RAN sharing from legacy UE point of view. That is, whether we should consider the legacy UE as a critical factor when we propose the solutions in Rel-11 HeNB RAN Sharing.
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