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1. Introduction
The main objective of this discussion was to understand whether RAN sharing is supported from a RAN2 perspective and identify whether any clarifications are required and possible limitations.

2. Issues Highlighted
1) Samsung pointed to the definition of the CSG identity in TS 36.331 (Sec. 6.2.2, under SIB1):

"csg-Identity: Identity of the Closed Subscriber Group within the primary PLMN the cell belongs to",
The CSG identity definition restricts the UE to consider a CSG as valid only for the primary PLMN.  
2) Vodafone pointed to the structure of the CSG Whitelist  in the TS 24.285:
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To work around this restriction (imposed by the CSG identity definition), for a UE registered to a PLMN which is different from the primary PLMN of the cell, UE subscribed to a CSG with H(e)NBs shared between different PLMNs could be provisioned with a CSG Whitelist containing  CSG list for all shared PLMNs with the CSG list containing the CSG ID for that CSG for each PLMN. The CSG ID for cells shared among different PLMNs should also be unique across the shared PLMNs and not only unique within the primary PLMN. However, in a non shared environment, CSG ids still need to be unique only within one PLMN. 
 

 

The UE access control is then based on UE checking that the CSG Whitelist contains the CSG ID broadcast by the cell for the primary PLMN indicated. 
3) However, it seems that only the CSG subscription data for the registered PLMN is available to the MME for a UE as pointed out by Qualcomm (at least for LTE):

5.7.1       HSS

	CSG Subscription Data
	The CSG Subscription Data is a list of CSG IDs per PLMN and for each CSG ID optionally an associated expiration date which indicates the point in time when the subscription to the CSG ID expires; an absent expiration date indicates unlimited subscription.
For a CSG ID that can be used to access specific PDNs via Local IP Access, the CSG ID entry includes the corresponding APN(s).


5.7.2       MME

	CSG Subscription Data
	The CSG Subscription Data is a list of CSG IDs for the visiting PLMN and for each CSG ID optionally an associated expiration date which indicates the point in time when the subscription to the CSG ID expires; an absent expiration date indicates unlimited subscription.
For a CSG ID that can be used to access specific PDNs via Local IP Access, the CSG ID entry includes the corresponding APN(s).


-This restriction raises the following issues with regards to access control in the network when UE is accessing via a cell belonging to another PLMN: 

a) It seems that network access control need to be based on CSG list of the registered PLMN of the UE in the network. Thus it seems that UE access control and network access control is based on different CSG lists (which could of course be shadowed to avoid the case that UE access control is successful but network access control fails). However, to cater for possible misalignment between the CSG lists of the shared PLMNs with respect to the CSG, is there a need for the UE access control to be aligned with network access control based on the registered PLMN CSG list? ALU pointed out though that for UMTS, in the SI reading of the UMTS CSG cell, UE only provides CSG Id and cell Id i.e. no PLMN Id is included (whether primary or otherwise). SA2/CT1/RAN3 should probably confirm the need of PLMN ID for CSG access check. 

b) If UE access control should be based on registered PLMN CSG list, it seems to imply that for a H(e)NB shared among different PLMNs,  the CSG ID should  be valid for all PLMNs broadcast by this cell rather than just the primary PLMN. 

4) The routing parameter indicated by the UE in LTE is the primary PLMN + Cell ID. This seems sufficient to uniquely identify the cell. Hence, there is no need to indicate selected PLMN. Qualcomm also observed that UE does not change registered PLMN at handover.   
5 RIM raised the issue of how manual CSG Selection will work. According to 5.5.1 of TS 36.304 we have the following:

On each carrier, the UE shall at least search for the strongest cell, read its system information and report available CSG ID(s) together with their “HNB name” (if broadcast) and PLMN(s) to the NAS.
The UE will report all PLMNs broadcast by the CSG cell with the CSG ID and network can decide what CSG list to indicate to the UE. Hence, RAN sharing is supported for manual CSG selection from a RAN2 perspective.
3. Conclusions and Way Forward
At least from a RAN2 point of view, there appear to be a way to make RAN sharing work if UE is provisioned with an appropriate CSG whitelist. Moreover, companies who took part in the discussion agreed that the routing parameter based on primary PLMN + Cell Id for LTE is adequate for identifying the target cell for handover. It is proposed to reply to “R2-106044/G2-100392 LS on RAN sharing for Home(e)NB cells” with this information. 
However, we have to confirm with other groups whether access control is possible in the registered PLMN even though UE is accessing via a cell of another PLMN based on the information provided by the source RAN node. We also need to confirm whether it is vital for UE and network access control to be based on the registered PLMN CSG list considering that network access control can override the UE access check. 
If there is a need to base the UE CSG check on the registered PLMN list, the foreseen impact is a redefinition of the CSG identity so that it is valid for all indicated PLMNs in the cell. This still requires coordination of the CSG id among shared PLMNs.
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