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1. Introduction
The following objective for LTE in [1] had been approved at TSG RAN meeting #51.

Evaluate the benefit of support of RAN sharing for HeNBs in line with SA decisions.
In this paper, use cases and multiple CSG ids issues when sharing a HeNB were discussed.
As a matter of fact, to share a HeNB with different operators will be beneficial since the operators can reduce CAPEX/OPEX and serve family members who are registered in different operator. But current Rel-10 cannot fully support a RAN sharing for HeNB since his organization is not nearly based on PLMN id so that a RAN sharing for HeNB should be provided in Rel-11.

In order to support this requirement in Rel-11, use case analysis and inspection of multiple CSG ids with regard to RAN sharing for HeNBs should be considered preferentially. 

2. Use Cases
The Figure 1 shows the case that EPCs of each operator are disconnected with each other in order to share a HeNB. Each operator has network element such as SecGW, HeNB GW, and HeMS (a.k.a. SON server) separately.
The Figure 2 presents the case that EPCs of each operator such as Mobile Virtual Network Operator (MVNO) are shared with each other with a HeNB.
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Figure 1. use case sharing a HeNB only          Figure 2.use case sharing both HeNB and EPC
3. Multiple CSG id Issue
3.1. Problem
In Figure 1 architecture, each operator can have his own HeMS (a.k.a. SON server) separately which is responsible for assignment of CSG id on the HeNB. If the HeNB is a CSG HeNB, when booting up or rebooting, every operator can assign CSG id of the HeNB respectively. It means that one HeNB can have multiple CSG ids as the following Figure 3. Moreover the HeNB shared by several operators can be required to broadcast multiple PLMN ids and multiple CSG ids. 
Actually it is hard to assign unique CSG id to the one HeNB in this case since the assignment algorithm of CSG id is different from each other.
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Figure 3. Assignment of multiple CSG ids
Proposal 1: The assumption that one HeNB can have multiple CSG ids which are a CSG id per each PLMN id should be allowed in Rel-11.
But as shown in Figure 4, since CSG id element in SIB1 is not a list, the current SIB in [2] cannot provide multiple CSG ids belong to a HeNB.
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Figure 4. RRC SIB1 information
3.2 Solution 1 (implicit method)

It is necessary that CSG id element in SIB1 should be extended to a list in order to accept multiple CSG ids in one HeNB as the followings;
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Although CSG id element would be extended to a list, we also need to know a relationship map for the classification between PLMN ids and CSG ids as the followings;
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The sequence of PLMN id list has to be the same with the sequence of CSG id list.
3.3 Solution 2 (explicit method)
This is to add the CSG id within the PLMN id list explicitly as the followings, after removing the previous CSG id element in SIB1; 
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Proposal 2: the modification of the previous SIB1 such as either solution 1 or 2 should be considered in RAN sharing for HeNBs of Rel-11.
3. Conclusions
In this paper, we discussed use cases and multiple CSG id issue with regard to the RAN sharing for HeNB. Based on the discussion, our proposals are;
Proposal 1: The assumption that one HeNB can have multiple CSG ids which are a CSG id per each PLMN id should be allowed in Rel-11.
Proposal 2: the modification of the previous SIB1 such as either solution 1 or 2 should be considered in RAN sharing for HeNBs of Rel-11.
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SystemInformationBlockType1 ::=	SEQUENCE {


	cellAccessRelatedInfo	SEQUENCE {


		plmn-IdentityList	PLMN-IdentityList,


		trackingAreaCode	TrackingAreaCode,


		cellIdentity	CellIdentity,


		cellBarred	ENUMERATED {barred, notBarred},


		intraFreqReselection	ENUMERATED {allowed, notAllowed},


		csg-Indication	BOOLEAN,


		csg-Identity	CSG-Identity	OPTIONAL	-- Need OR


	},


	cellSelectionInfo	SEQUENCE {


		q-RxLevMin	Q-RxLevMin,


		q-RxLevMinOffset	INTEGER (1..8)	OPTIONAL	-- Need OP


	},


	p-Max	P-Max		OPTIONAL,	-- Need OP


	freqBandIndicator	INTEGER (1..64),


	schedulingInfoList	SchedulingInfoList,


	tdd-Config	TDD-Config		OPTIONAL,	-- Cond TDD


	si-WindowLength	ENUMERATED {ms1, ms2, ms5, ms10, ms15, ms20, ms40},


	systemInfoValueTag	INTEGER (0..31),


	nonCriticalExtension	SystemInformationBlockType1-v890-IEs		OPTIONAL


} 





SystemInformationBlockType1 ::=		SEQUENCE {


	cellAccessRelatedInfo	SEQUENCE {


		plmn-IdentityList	PLMN-IdentityList,


		trackingAreaCode	TrackingAreaCode,


		cellIdentity	CellIdentity,


		cellBarred	ENUMERATED {barred, notBarred},


		intraFreqReselection	ENUMERATED {allowed, notAllowed},


		csg-Indication	BOOLEAN,


		csg-IdentityList	CSG-IdentityList	OPTIONAL	-- Need OR


	},


	cellSelectionInfo	SEQUENCE {


		q-RxLevMin	Q-RxLevMin,


		q-RxLevMinOffset	INTEGER (1..8)	OPTIONAL	-- Need OP


	},


	…………………………


}


……………………. 


CSG-IdentityList ::=		SEQUENCE (SIZE (1..6)) OF CSG-Identity


 …............................


} 





SystemInformationBlockType1 ::=		SEQUENCE {


	cellAccessRelatedInfo	SEQUENCE {


		plmn-IdentityList	PLMN-IdentityList,


		trackingAreaCode	TrackingAreaCode,


		cellIdentity	CellIdentity,


		cellBarred	ENUMERATED {barred, notBarred},


		intraFreqReselection	ENUMERATED {allowed, notAllowed},


		csg-Indication	BOOLEAN,


		csg-IdentityList	CSG-IdentityList	OPTIONAL	-- Need OR


	},


	……


}


……………………. 


PLMN-IdentityList ::=		SEQUENCE (SIZE (1..6)) OF PLMN-IdentityInfo


 


PLMN-IdentityInfo ::=		SEQUENCE {


	plmn-Identity	PLMN-Identity,


	csg-Identity	CSG-Identity	OPTIONAL	-- Need OR


	cellReservedForOperatorUse	ENUMERATED {reserved, notReserved}


}


 …............................


}
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