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1 Introduction
A set of CRs [1-5 for LTE] to support RAN sharing was agreed in the last RAN2#74 and submitted to RP#52. However, Some of those RAN2 CRs were rejected. The rejected CRs were CRs to 36.331 (Rel-9/10) while the agreed CRs were on changes to 36.304 (Rel-8/9/10).

The reason of the rejection is that the equivalent PLMN issues were raised by [6] and the rejected CRs cannot support the mobility to CSG of EPLMN. The conclusions of the issues were given as follows:
· It was confirmed that in general all new features (or enhancements to existing features) should be designed to work also for operators using EPLMNs.
· If/when it is not possible to develop complete support for the EPLMN concept (i.e. Networks using EPLMN has the same features/capabilities and the same operational situation as a stand alone PLMN networks) then such deviations shall be documented in relevant stage 1 and stage 2 documents.
CSG support functionalities are impacted by these conclusions, and the simple implications to RAN2 are such that:

· For idle mode, the RAN2 CRs [1-3] were agreed in the RP#52 as they make it possible to support both RAN sharing and inter-PLMN CSG mobility, where suitability check can consider rPLMN, sPLMN and ePLMN. So it seems that nothing remains for further work to support RAN sharing and inter-PLMN CSG mobility. . 

· For connected mode, as the RAN2 CRs [4-5] were rejected as they cannot fully support RAN sharing and inter-PLMN mobility for CSG. Therefore we need to prepare (or update) CRs to TS 36.331 to support those functionalities. 
In the following, we focus on investigating the required changes to support RAN sharing and inter-PLMN mobility, e.g., toward EPLMN on TS 36.331. 
2 Discussion
2.1 Should CSG member cell broadcast RPLMN?

The first issue to discuss is how CSG member cell should be defined. In the last two RAN2 meetings, RAN2 understood that CSG member cell should broadcast RPLMN of the UE. This understanding was captured in the definition of CSG member cell in TS 36.331 Rel-9/10 as follows:

CSG member cell: for a UE in RRC_CONNECTED, a cell broadcasting the identity of the RPLMN and for which CSG whitelist of the UE includes an entry comprising of cell’s CSG ID and the RPLMN identity.
It is our understanding, however, that there seems no requirements from SA to mandate that the CSG member cell should broadcast the RPLMN of the UE. Furthermore, this RPLMN restriction prohibits UE access at roaming, e.g., mobility toward a EPLMN. To see this, let us consider the following scenarios:
· Case1: the target eNB is not RAN-shared, but the PLMN of the target is EPLMN of the UE’s RPLMN. In this case UE cannot move to the target CSG as the target CSG does not broadcast the identity of current RPLMN.
· Case2: the target eNB is RAN-shared and the target broadcasts EPLMN of the UE’s RPLMN but NOT RPLMN of the UE. In this case UE cannot move to the target CSG as the target CSG cell does not broadcast the identity of current RPLMN
To support the mobility to CSG of EPLMN and CSG RAN in ,e.g., case 1&2 above, we propose to withdraw the previous RAN2 decision that CSG member cell should broadcast RPLMN.  
Proposal 1 RRC specification is updated such that CSG member cell is not necessarily required to broadcast RPLMN. 
2.2 
How to modify the definition of CSG member cell 
We continue to discuss how RAN specifications should be updated to support mobility to CSG of EPLMN and CSG RAN sharing. Main focus is made on the definition of CSG member cell. Regarding how EPLMN are incorporated in the definition of CSG member cell, there seem to be two alternatives:
1st alternative:

CSG member cell: for a UE in RRC_CONNECTED, a cell broadcasting the identity of the RPLMN or a PLMN of equivalent PLMN list for which CSG whitelist of the UE includes an entry comprising of cell’s CSG ID and the broadcast PLMN identity
In this alternative, ePLMN is explicitly expressed in this definition of CSG member cell. 

2nd alternative:

CSG member cell: for a UE in RRC_CONNECTED, a cell broadcasting at least one PLMN identity for which CSG whitelist of the UE includes an entry comprising of cell’s CSG ID and the broadcast PLMN identity
In this alternative2 neither “ePLMN” nor RPLMN is explicitly expressed in the definition. Instead, UE should solely rely on its CSG whitelist for membership check without considering whether the matched PLMN is HPLMN or RPLMN or not. 
One concern on this alternative2 might be the case where UE has (PLMN ID_x + CSG ID_y) entry in its whitelist but PLMN ID_x does not belong to the same operator as UE’s currently registered PLMN. In this case UE might regard the cell as a CSG member cell
Regarding the concern, we should discuss whether such combination of (PLMN ID_x+CSG ID_y) could present in UE CSG whitelist in normal circumstances. Our view is that, as UE’s CSG whitelist is under the control of operator (or CSG server), it should be very unlikely that UE’s CSG whitelist contains the (PLMN, CSG) entries for other irrelevant operator(s) rather than the serving operator.
Between the two alternatives, our preference is the 2nd alternative with the following reasons: 

· 2nd alternative requires simpler definition of CSG member cell; and
· 2nd alternative enables UE to only refer to its CSG whitelist for membership check without considerations of its EPLMN or RPLMN. 
To support inter-PLMN mobility and RAN sharing for CSG, most of the changes made in CRs [4-5] are necessary with the exception of the definition of CSG member cell. So our CRs[7-8] include all the changes in CRs[4-5] with the difference on the definition of CSG member cell as discussed above. 
Proposal 2 Modify the definition of CSG member cell as defined in the alternative2 above, and the relevant changes are made in RRC specification.
2.3 
Other required change(s)  
According to the section 5.5.3.1 of TS 36.331, UE is not required to acquire the list of additional PLMN Identity if the measurement report for SI report is for handover as specified below:. 

	TS 36.331

5.5.3
 
Performing measurements

5.5.3.1
General
…
3>
if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is an E-UTRAN cell:

4>
try to acquire the CSG identity, if the CSG identity is broadcast in the concerned cell;

4>
try to acquire the trackingAreaCode in the concerned cell;

4>
if si-RequestForHO is not configured for the associated reportConfig:

5>
try to acquire the list of additional PLMN Identities, as included in the plmn-IdentityList, if multiple PLMN identities are broadcast in the concerned cell;


However, if we want UE to support CSG RAN sharing and inter-PLMN CSG mobility, the UE should be able to identify the all PLMNs broadcast by the concerned cell in case of SI reporting for HO as correct membership check should consider all broadcast PLMNs. So the section 5.5.3.1 of 36.331 needs to be modified as follows: 
	5.5.3.1
General
…
3>
if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is an E-UTRAN cell:

4>
try to acquire the CSG identity, if the CSG identity is broadcast in the concerned cell;

4>
try to acquire the trackingAreaCode in the concerned cell;

4>
if si-RequestForHO is not configured for the associated reportConfig:

45>
try to acquire the list of additional PLMN Identities, as included in the plmn-IdentityList, if multiple PLMN identities are broadcast in the concerned cell;


So we propose that:

Proposal 3 RRC specification is updated such that UE should also acquire additional PLMN IDs in case of measurements to report SI for HO.
2.4 Which release to support mobility to CSG of ePLMN

As already discussed previously above, TS 36.304 CRs [1-3] already made it possible to support RAN sharing and inter-PLMN CSG mobility as well from Rel-8. Nothing remains for further considerations. 

Then question is, what is the suitable version of TS 36.331 for the changes? Regarding the inter-PLMN CSG mobility, in RP-110784 it was indicated that inter-PLMN mobility is clearly one of objectives of release 9 WID on H(e)NBs. The relevant part is copied below:

	UID
Name

Hyperlink

Status_Report

TSs_and_TRs
430026

Home NB and Home eNB enhancements - RAN2 aspects

RP-091392

RP-100037

25.304, 25.331, 25.367, 36.300, 36.304, 36.331

…
Objectives

Common Rel-9 UTRA and E-UTRA work should ensure minimal divergence, especially for the mobility procedures.

The work is based on existing Rel-8 concepts and enhances agreed Rel-8 mechanisms of supporting home (e)NodeBs. 
... 
Enhancements to existing Rel-8 mechanisms:


Continue support for LTE Rel-8 UEs and pre-Rel-9 UMTS UEs according to LTE Rel-8 and UMTS pre-Rel-9 rules


Support SA1 inter-PLMN roaming scenarios for Idle and Active mode



From the WID description, it seems to make sense to support the feature of inter-PLMN CSG mobility and CSG RAN sharing for connected mode from Rel-9.  
Proposal 4 Inter-PLMN CSG mobility (e.g., toward EPLMN) and CSG RAN sharing for connected mode are supported from Rel-9.
3 Conclusion

In this contribution, followings are proposed to support RAN sharing and inter-PLMN mobility for CSG in connected mode. 
Proposal 5 RRC specification is updated such that CSG member cell is not necessarily required to broadcast RPLMN. 

Proposal 6 Modify the definition of CSG member cell as defined in the alternative2 above, and the relevant changes are made in RRC specification.
Proposal 7 UE should also acquire additional PLMN IDs in case of measurements to report SI for HO.
Proposal 8 Inter-PLMN CSG mobility (e.g., toward EPLMN) and CSG RAN sharing for connected mode are supported from Rel-9.
The CRs to TS 36.331 implementing the proposed changes are provided in [7-8].  
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