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1 Introduction 

The contribution summarizes the email discussion on the TP of the RAN sharing for H(e)NB.
2 Text proposal

6.4
RAN Sharing
6.4.1
Issue 1: Determining set of PLMN id(s) for which the UE is a member  for HO to a CSG cell which is advertising multiple PLMN-ids
In RAN2, it was recently agreed to extend the membership check to also cover equivalent PLMN, see the following definition form TS 36.331:
CSG member cell: for a UE in RRC_CONNECTED, a cell broadcasting the identity of the Registered PLMN or Equivalent PLMN and for which CSG whitelist of the UE includes an entry comprising of cell’s CSG ID and the respective PLMN identity.

If the target cell is a CSG member cell, the UE will report membership in SI request for HO procedure together with ECGI/TAI/CSG ID.
The source eNB/HeNB only knows the UE is a member of the target cell, but doesn’t know the PLMN-id(s) for this CSG for which the UE is a member. So the source eNB/HeNB can’t select proper PLMN for the UE.
Therefore, to support handover to a CSG member cell, the following soltions exist:

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.

Note: the access check means to verify whether the reported PLMN is the UE’s rPLMN or ePLMN. CSG memember check means to verify whether the PLMN ID and CSG ID is in UE’s allowed CSG list.
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Figure 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 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 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 4 Signaling flow for Solution 2
UE selects the PLMN by the following rules:

· If the rPLMN broadcast in the target cell and the rPLMN + CSG ID broadcasted in the target cell in UE CSG whitelist, UE select the rPLMN.

· If the UE’s HPLMN broadcast in the target cell and the HPLMN is part of UE’s ePLMN and the HPLMN + CSG ID broadcasted in the target cell in UE CSG whitelist, UE select the HPLMN.

· If one of UE’s ePLMN broadcast in the target cell and the ePLMN + CSG ID broadcasted in the target cell is in UE CSG whitelist, UE select the ePLMN. If more than one ePLMN+CSG ID in UE CSG Whitelist, UE will select the ePLMN based on the broadcasted order.
Solution 3: MME/SGSN selects PLMN

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/RNC provides the list of accessible PLMNs to the MME/SGSN. The MME/SGSN subsequently verifies the CSG membership for each of the indicated PLMNs and the CSG identity. If the CSG membership check succeeds for more than one PLMN identity, the source MME/SGSN selects the PLMN identity.
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Figure 5: Signaling flow for Solution 3
6.4.2
Issue 2: Architecture for network sharing for H(e)NB
The LS was sent to SA2. Wether further work is needed depending on the reply from SA2.

6.4.3
Impact analysis and comparision for issue 1
Solution 1a and solution 2 are in the RAN2 scope. The solution has no impact on RAN3. The 'si-RequestForHO procedure' needs to be extended such that the UE reports the subset or one of the broadcasted PLMN identities that pass both the access and CSG membership check.
Solution 1b, solution 1c and solution 3 need to involve RAN3/SA2. 
Comparision:
	
	Soluton 1a

	Soluton 1b

	Soluton 1c
	Solution 2
	Solution 3

	Change the role of PLMN selection
	No (
	No (
	No (
	Yes (
	Yes (

	Overhead on Uu interface
	More (
UE reports several PLMNs.
	More (
UE reports several PLMNs.
	More (
UE reports several PLMNs.
	Little (
UE report one PLMN
	More (
UE reports several PLMNs.


	Handover delay
	Short (
	Long (
An additional handshake procedure between eNB/RNC and CN is needed.

	Short (

	short (
	Short (


	UE impact
	Yes. 
'si-RequestForHO procedure' needs to be extended (

	Yes. 
The UE report the full PLMN list  (

	Yes. 
The UE report the full PLMN list  (

	Yes.

UE select PLMN and report it. (

	Yes. 
The UE report the full PLMN  list  (


	eNB/RNC impact
	Yes (
Low

	Yes (
Possible Higher
	Yes (
Possible Higher
	Yes (
Low
	Yes (
Low

	MME/SGSN impact
	No (
	Yes (
	Yes (
	No (

	Yes (


	Work for pre-Rel-11 UE
	Not work (
	Support inbound handover to a CSG cell for a pre-REL-11 UE for the following case:

· 
E-UTRAN is aware of the list of PLMNs broadcast by the target CSG cell


	Support inbound handover to a CSG cell for a pre-REL-11 UE for the following case:

· 
E-UTRAN is aware of the list of PLMNs broadcast by the target CSG cell
	Not work (
	Support inbound handover to a CSG cell for a pre-REL-11 UE for the following case:

· 
E-UTRAN is aware of the list of PLMNs broadcast by the target CSG cell



	Notes
	
	Need SA2 involvement.
	Violate the current assumptions about network security and trust;
Need SA2 involvement.
	
	Need SA2 involvement.


6.4.4
Conclusion
To be added…
3 Introduction 

It is proposed to include the TP in section 2 to the TR.
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