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Discussion
1 Introduction
For Rel-11, RAN3 are discussing the issue of supporting CSG cell sharing with various alternatives on the table. Since different solution has different impact and implications to UEs and network, it is beneficial for RAN2 to glance at this issue such that the implications of the various solutions become also clear from RAN2 point of view. 

Note that in the Annex of this paper, the subset of solutions proposed by RAN3 for supporting handover to shared CSG cell are summarized for the readers’ information. 
2 Discussion
2.1 Background
For general RAN sharing applicable for macro cells, it is the general principle that the source cell decides the PLMN to be used at target cell based on 1) current RPLMN and 2) PLMN priority order as specified in [1], in case the target cell broadcasts multiple PLMNs. For the selection of PLMN in source cell side, it is assumed that source cell knows the PLMN information supported by the target cell, because the network can be said to be coordinated. 
When we consider the RAN sharing for target CSG cell broadcasting multiple PLMNs, one difference we should note is that the source cell may not know the target cell’s PLMN situation as the CSG cell can be deployment in uncoordinated manner. Another difference is that in Rel-10 the access control is always performed in MME for inbound handover to CSG cell, which is unnecessary in normal handover.  

Note that, in Rel-10, it was decided that RAN sharing is not applicable for CSG cells but RAN2 agreed that the UE behaviour regarding CSG membership check is extended in Rel-10 to consider secondary PLMN(s) broadcast by target CSG cell in addition to primary PLMN. The RAN2 agreement was to make the Rel-10 UEs being ready for (future) RAN shared CSG cell.
2.2 Information required for CSG-related access control during handover preparation
For CSG-related access control/access check, all the following information should be jointly considered:
· 1) UE CSG white-list 

· Available in the UE and the registered MME

· 2) Target cell’s CSG ID

· Available in UE and the registered MME

· Becomes available in source eNB only after SI reporting from UE  

· 3) Target cell’s PLMN information (primary PLMN + secondary PLMN(s))

· Becomes available in UE, if UE reads target cell’s SI just before inbound handover

· May be available in source eNB in coordinated CSG cell deployment

· Not available in source eNB in uncoordinated CSG cell deployment 

· 4) EPLMN of the UE’s RPLMN

· Available in UE, source eNB, and the registered MME

2.3 Failure of inbound handover to CSG cell based on Rel-10 behaviours (UE& NW)
According to Rel-10 UE behaviours, when UE is a member of target CSG cell that broadcasts multiple PLMNs, it only indicates that it is a member of the target to its source cell without indicating the detailed information regarding PLMN(s) for which the membership check is passed. Depending on UE CSG white-list and EPLMN of the UE’s RPLMN, the UE can be a CSG member of one or multiple PLMNs among the PLMNs broadcast by the target CSG cell. 
In such a case, however, source cell may not be aware of the target cell’s PLMN information in e.g. uncoordinated CSG cell deployment, as highlighted in Section 2.2 because the source cell is informed only of the primary PLMN information that is included in E-CGI contained SI reporting by UE during inbound handover procedure. Due to the limited knowledge of the target cell’s PLMN, the source may consult the CSG access control for the UE towards incorrect MME (indicated by primary PLMN) in case the UE is a CSG member of secondary PLMN of the target CSG cell. The access control taking place in incorrect MME will return the result of CSG non-member, and hence the handover would be rejected. 
2.4 Approaches for Support of CSG cell sharing (RAN sharing)
The keys to support inbound handover to shared CSG cell are 1) to eliminate the mistake that the access control/check is performed in incorrect MME and 2) to avoid the mistake that the access control/check is performed by considering only the primary PLMN of the target CSG cell. To be free from such mistakes, following approaches are currently considered in RAN3: 
Approach1: 
UE provides assistance information regarding PLMNs broadcast by the target cell, to its source cell during inbound handover procedure. Network (source cell and/or other network nodes) uses the assistance information provided by UE for efficient access control. Depending on which PLMNs UE is required to report, several sub-approaches can be considered, as presented below in the Table1. 
The approach1a, 1b require some changes of UE and RRC signalling; the measurement report including system information for handover needs to be extended to include additional PLMN information that is already available in Rel-10 UE when the UE has read the system information on request of network for handover. It is seen that the changes are however marginal. 

In approach1a, 1b, with the assistance from UE, more efficient behaviour in network side is possible than approach2. The required change in network side becomes quite smaller than approach2. 
Note that if legacy UE enters the shared CSG cell which broadcasts a secondary PLMN for which UE’s CSG white-list indicates a CSG member, the handover will fail as network will do routing of the handover preparation and the verification of the CSG membership based on primary PLMN. 
Approach2: UE does not provide any assistance information regarding target cell’s PLMNs, i.e., no change in Rel-10 signaling at RRC signalling relevant for inbound handover to CSG cell. Network tries its best for access control based on available information regarding required information as indicated above in Section 2.2 and possibly new signalling between network nodes. 
The approach2 does not require any UE change. This provides the benefit that the approach2 supports the scenario where legacy UE moves to shared CSG cell where network is enhanced based on the required changed by approach2. 

In approach2, network should (exhaustively) figure out the PLMN for which the UE has declared as a CSG member, among multiple PLMNs of the target in case of handover to shared CSG cell. This procedure needs to be performed by new procedure that should be defined by RAN3, which shows the big impacts to RAN3 impact. This approach2 may increase the rate of handover failure due to wrong routing of the handover preparation message from source to incorrect MME.

The Table1 summarizes the pros and cons of the approaches.
Table1. Comparison among approaches

	Appro-ach
	UE behaviours (changes)
	Network behaviours (changes)
	Pros and Cons

	1a

 
	UE provides all the PLMNs among the PLMNs broadcast by target CSG cell, for which UE is a CSG member of the target CSG cell

· Which PLMN(s) needs to be provided by UE should be defined. 

· Measurement report for SI reporting for handover is extended to include the PLMNs, for which the UE is a CSG member of the target CSG cell


	Network selects a PLMN to be used at target cell for the UE among reported PLMNs from UE

· Source cell can decide the PLMN to be used at target cell among the reported PLMNs. This behaviour is aligned with what is specified in [5] 

· The impacts to network behaviour and network signaling for access control considering multiple PLMNs are foreseen. (The details can be left to RAN3.) 


	(Pros) Efficient network signalling for CSG access control 
(Pros) Support the shared CSG cell deployed even in non-coordinated manner
(Cons) inbound handover to shared CSG cell can fail for legacy UEs (<=Rel-10)

	1b
	UE selects a single PLMN for which the UE is a CSG member of the target CSG cell, and indicates the selected PLMN to its source eNB

· PLMN selection rule applied by UE should be defined. 

· Measurement report for SI reporting for handover is extended to include the selected PLMN. 


	Network behaviours for CSG access control and CSG relevant signalling are the same as Rel-10

· Network behaviours are the same as Rel-10 or the change is minimal. 


	(Pros) Efficient network signalling for CSG access control 
(Pros) Support the shared CSG cell deployed even in non-coordinated manner
(Cons) inbound handover to shared CSG cell can fail for legacy UEs (<=Rel-10)

(Cons) Compared to approach1a, network cannot control the PLMN to be used by the UE at target CSG cell  

	2
	UE does not provide additional PLMN information compared to what are provided in Rel-10

· UE behaviours are the same as Rel-10. 


	Network selects a PLMN to be used at target cell for the UE. 

· Much larger impact to network behaviour and network signalling for access control considering multiple PLMNs are foreseen than approach1a, 1b. (The details can be left to RAN3.)
· The feasibility of this approach should be evaluated in RAN3 


	(Pros) No legacy UE impact ( inbound handover to shared CSG cell can be well supported for legacy UEs.
(Pros) Network can control the PLMN to be used by the UE at target CSG cell 
(Cons) More network signalling and network behavioural changes are foreseen.  
(Cons) Cannot work in non-coordinated CSG cell deployment


Our preference is slightly inclined to the approach1. However, since this is the first discussion where RAN2 glance at this issue in detail, it is quite premature to decide something in this meeting. Moreover the issue of legacy UE support may need to be consulted from other WGs, e.g., SA groups. Hence it is proposed that RAN2 discuss the following issues for further discussion.  

Proposal 1 RAN2 discusses the followings:
·  
RAN2 assumption on shared CSG cell sharing,

· 
The support of Rel-10 UEs for inbound handover to shared CSG cell,
·  
Realistic scenario of shared CSG cell regarding PLMN configurations and coordinated/non-coordinated deployment.
3 Proposal
Proposal 2 RAN2 discusses the followings:
· 
RAN2 assumption on shared CSG cell sharing,
· 
The support of Rel-10 UEs for inbound handover to shared CSG cell,
·  
Realistic scenario of shared CSG cell regarding PLMN configurations and coordinated/non-coordinated deployment.

4 Reference 

[1] TS 23.251 RAN sharing
Annex 
The folloing are some excerpts from TP on RAN sharing for H(e)NB, provided in R3-12xxxx
Solution 1: eNB/RNC selects PLMN
Solution 1a: The UE reports the subset of the broadcasted PLMN identities passing access and CSG membership check, the eNB/RNC verifies acces check for the PLMNs indicated by the UE and selects one if multiple pass the access check and finally the MME/SGSN verifies the CSG membership check for the PLMN selected by the source eNB/RNC.
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Figure Annex.1: Signaling flow for Solution 1a
Solution 1b: The source eNB verifies if the UE is allowed to access the target cell for the target cell broadcasted PLMN identities. If the check succeeds for more than one PLMN identity, the source eNB initiates an additional handshake/ procedure with the MME. As part of this procedure, the source eNB provides the list of accessible PLMNs to the MME. The MME subsequently verifies the CSG membership for each of the indicated PLMNs and the CSG identity. The MME returns the subset of PLMN identities that pass the CSG membership check to the eNB. If the MME returns more than one PLMN identity, the source eNB selects the PLMN identity.
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Figure Annex.2: Signaling flow for Solution 1b
Solution 1c: MME/SGSN provides CSG subscription information to the eNB/RNC. The source eNB/RNC verifies if the UE is allowed to access the target cell based on the CSG subscription information provided by the MME/SGSN.
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Figure Annex.3: Signaling flow for Solution 1c
Solution 2: UE selects PLMN
The UE select one of the broadcasted PLMN identities passing access and CSG membership check and report the selected PLMN to the eNB/RNC.
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Figure Annex.4 Signaling flow for Solution 2
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