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	Reason for change:
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	During the discussions for solving the PLMN-ID issue for Kasme derivation in a network sharing scenario, it has been determined that the following deployment requirements should be captured in 23.251
1. 
Source RAN shall select same PLMN as selected by the UE if that PLMN exists in the target cell 

2. Source eNB shall select ePLMN (if ePLMN exist in target cell) if the same PLMN as selected by the UE does not exist in the target cell
3. Target RAN-cell shall not advertize two PLMNs that are equivalent for all UEs allowed to roam in that cell when ISR is deployed.
With these requirements, a UE will always perform TAU when the network selects a new PLMN for the UE during HO. Also, when ISR is active, with assumption #3, the network will always select the same PLMN where it was already registered during HO to pre-registered TA/RA.
Note assumption #2 is not captured in 23.251, as it is already captured in RAN3 specs for E-UTRAN (36.413, part of the Handover restriction list) and is a based on configuration or UTRAN.

We complement this by (captured in CR to 23.401):

a) in case of an handover where the serving PLMN ID changes the MME shall delay the authentication until after the new serving PLMN ID is provided to the UE, i.e. until a new GUTI is allocated to the UE. 

-- update in r3

For ISR case with different PLMN in 2G/3G and LTE: UE updates its ePLMN list based on the ePLMN list it got from either SGSN or MME based on whether it last performed RAU or TAU and ISR was activated (see details in 23.008 for RAU and 24.301 for TAU). After that the UE moves between RA and TA without doing RAU/TAU. If the “equivalent PLMN list” stored in UE is different based on whether it last performed a TAU or RAU, the PLMN selection procedure for UE in idle mode when the UE moves out of the admitted RA and TA will be different based on whether the UE last peformed TAU or RAU.  This is undesiarable. Also requiring the UE to store a separate ePLMN list for 2G/3G and one for LTE when ISR is activated will not be backwards compatible with Rel-8 UE.  Hence, in a properly functioning system, the  ePLMN list provided by SGSN and MME should be properly coordinated to lead to the creation of the same ePLMN list in the UE.

4) The ePLMN list provided by SGSN and MME in RA and TA where ISR can be activated should be coordinated so that ePLMN list stored by UE is the same after a RAU or a TAU procedure. Also in LAs that overlap these RA and TA, the ePLMN list provided by the MSC should lead to same ePLMN list in UE after LAU procedure.

	
	

	Summary of change:
(

	-- Section 4.2.4, 5.2, 5.2a, 5.2B capture requirement #1 and #2

-- Section 5.3, 5.4 and 5.5 capture requirement #3 and #4

	
	

	Consequences if 
(

not approved:
	-- Additional triggers for TAU will need to be defined in 23.401
-- ISR will not work in some network sharing scenarios

	
	

	Clauses affected:
(

	4.2.4, 5.2, 5.2a, 5.2B, 5.3, 5.4, 5.5

	
	

	
	Y
	N
	
	

	Other specs
(

	
	x
	 Other core specifications
(

	

	affected:
	
	x
	 Test specifications
	

	
	
	x
	 O&M Specifications
	

	
	

	Other comments:
(

	


2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 22.951: "Service Aspects and Requirements for Network Sharing".

[2]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[3]
3GPP TS 25.331: "RRC Protocol Specification".

[4]
3GPP TS 23.122: "NAS Functions related to Mobile Station (MS) in idle mode".

[5]
3GPP TS 32.250: "Telecommunication management; Charging management; Circuit Switched (CS) domain charging".

[6]
3GPP TS 32.251: "Telecommunication management; Charging management; Packet Switched (PS) domain charging".
[7]
3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3".

[8]
3GPP TS 23.236: "Intra-domain connection of Radio Access Network (RAN) nodes to multiple Core Network (CN) nodes".
[9]
3GPP TS 23.401: "Technical Specification Group Services and System Aspects; GPRS enhancements for E-UTRAN access".
[10]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRAN); Overall description; Stage 2".
[11]
3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
[12]
3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage 3".
[13]
3GPP TS 25.413: “UTRAN Iu interface, Radio Access Network Application Part (RANAP) signalling”.

[14]
3GPP TS 36.413: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 Application Protocol (S1AP)".
******************** SECOND CHANGE *****************************************

4.2.4
Assignment of core network operator and core network node

When a UE performs an initial access to a shared network, one of available CN operators shall be selected to serve the UE. For non-supporting UEs, the shared network selects an operator from the available CN operators. For supporting UEs, the selection of core network operator by the UE shall be respected by the network. Supporting UEs inform the RNC/eNodeB of the network of the identity of the chosen core network operator. In a UTRAN GWCN configuration, the RNC relays this information to the shared core network node. In E‑UTRAN, the eNodeB always relays this information to the shared MME.

In a MOCN configuration, the RAN routes the UE's initial access to the shared network to one of the available CN nodes. Supporting UEs shall inform the RAN of the chosen core network operator so that the RAN can route correctly. For non-supporting UEs the shared network selects an operator from the available CN operators. A redirection to another CN operator may be required for non-supporting UEs until an operator is found that can serve the UE. Redirection is described in subclause 7.1.4.
After initial access to the shared network the UE does not change to another available CN operator as long as the selected CN operator is available to serve the UE's location. Only the network selection procedures specified in TS 23.122 [4] may cause a reselection of another available CN operator. Also the network does not move the UE to another available CN operator, e.g. by handover, as long as the selected CN operator is available to serve the UE's location. Furthermore the UE does not change to another CN node as long as the selected CN node is available to serve the UE's location. 
In UTRAN, when the network signals location/routing area identities to supporting UEs, e.g. in location updating accept messages, these identities shall contain the chosen core network operator identity. For non-supporting UTRAN UEs, they shall contain the common PLMN. The UE stores the received LAI/RAI on the SIM/USIM, as already specified in TS 24.008 [7].
In E‑UTRAN, the chosen core network operator identity is included in the GUTI in e.g. the Attach Accept message. The UE shall store the received GUTI on the USIM according to the rules specified in TS 24.301 [12].

************ THIRD CHANGE *********************

5.2
RNC functions

Network sharing information, i.e. available core network operators in the shared network, shall be transmitted in broadcast system information. If system information is transmitted to a supporting UE in dedicated signalling, the RNC shall indicate the PLMN-id of the core network operator towards which the UE already has a signalling connection (if a PLMN-id is included in the signalling). If the UE is non-supporting, the RNC shall indicate the common PLMN (if a PLMN-id identity is included in the signalling)
The RNC shall indicate the selected core network operator to the CN for supporting UEs when transferring initial layer 3 signalling. The selected CN operator is (i) indicated by the UE in RRC signalling or (ii) known implicitly from an already existing signalling connection. For non-supporting UEs, the RNC shall not indicate any selected core network operator to the CN.

In case of relocation to a GWCN or a MOCN in UTRAN or E-UTRAN:

-
If the source RNC can determine a core network operator to be used in the target network based on available shared networks access control information, current PLMN in use, or similar information present in the node, the source RNC shall at relocation indicate that selected core network operator to the source core network node as part of the TAI/RAI sent in the Relocation required message. The selected target core network operator should be the same as the one in use. This is accomplished by not changing the serving PLMN if the PLMN in use is supported in the target cell. If the PLMN in use is not supported in the target cell the RNC selects the target PLMN based on either (i) pre-configurated information in the RNC, or (ii) the SNA (Shared Network Area) Access Information IE (see TS 25.413 [13]) provided by the SGSN. The RNC shall also supply an indication as to whether or not it has determined the selected target core network operator. For the CS domain such an indication is not needed.
5.2a
eNodeB functions

Network sharing information, i.e. available core network operators in the shared network, shall be transmitted in broadcast system information.

The eNodeB shall indicate the selected core network operator when transferring initial layer 3 signalling. The eNodeB uses the selected core network information (provided by the UE at RRC establishment, or, provided by the MME/source eNodeB at S1/X2 handover) to select target cells for future handovers appropriately.

In case of handover to a GWCN or a MOCN:

-
if the source eNodeB can determine a core network operator to be used in the target network based on current PLMN in use, or other information present in the eNodeB, the source eNodeB shall at handover indicate that selected core network operator to the MME as part of the TAI/RAI sent in the HO required message. The selected target core network operator should be the same as the one in use. This is accomplished by not changing the serving PLMN if the PLMN in use is supported in the target cell. If the PLMN in use is not supported in the target cell the eNB selects the target PLMN based on either (i) pre-configurated information in the eNB, or (ii) the Equivalent PLMNs list (see TS 36.413[14]) provided by the MME. The eNodeB shall also supply an indication as to whether or not it has determined the selected target core network.

-
the target eNodeB uses the selected core network information to select target cells for future handovers appropriately.

5.2b
BSC functions

For Inter-RAT handover to a GWCN or a MOCN from GERAN:

-
If the source BSC can determine a core network operator to be used in the target network based on current PLMN in use, or other information present in the BSC, the source BSC shall at handover indicate that selected core network operator to the source core network node as part of the TAI/RAI sent in the PS handover required message. The selected target core network operator should be the same as the one in use.  This is accomplished by not changing the serving PLMN if the PLMN in use is supported in the target cell. If the PLMN in use is not supported in the target cell the BSC selects the target PLMN based on pre-configurated information in the BSC. The BSC shall also supply an indication as to whether or not it has determined the selected target core network operator. For the CS domain such an indication is not needed.
************ FOURTH CHANGE *********************

5.3
MSC functions

When a UE accesses an MSC the first time, i.e. when there is no VLR entry for this UE, the MSC verifies whether the UE belongs to one of the operators sharing the MSC or their roaming partners. For that purposes the MSC derives the IMSI from another MSC/VLR or from the UE. The MSC determines a serving CN operator unless the old MSC/VLR or the UE have indicated a core network operator. The MSC/VLR shall also store the identity of the serving core network operator.

In case of a MOCN configuration, an MSC may not able to provide service to the UE. The UE may then have to be redirected to a MSC of another core network operator. The MSC/VLR that finally serves the UE assigns a NRI to the UE. This will allow the RAN to route any subsequent UE accesses the to the serving MSC/VLR.
For supporting UEs, i.e. when a selected core network operator has been indicated to the MSC by the RNC, the MSC indicates the selected core network operator PLMN-id in the LAI signalled to the UE in dedicated signalling.

For sharing scenarios with both E-UTRAN and GERAN/UTRAN access, where the network also applies idle-mode signalling reduction (see TS 23.401 [9]), the contents of the SNA Access Information IE (see TS 25.413 [13]) provided by the MSC to the RNC for a specific UE guides the target PLMN selection if the UE’s registered PLMN is not available in the target cell. The SNA Access Information IE should be configured such that for any target cell there is only one PLMN-ID that can be selected for the cell. 
Also, for the above scenario, in the routing areas and tracking areas between which ISR may be activated the “equivalent PLMNs” list provided by the SGSN, MSC and MME to a UE (see TS 23.008 [7]) should result in a single consistent “equivalent PLMNs” list stored by the UE. The single “equivalent PLMNs” list applies to all the UE’s registered routing areas, location areas and tracking areas.
In case of relocation to a GWCN or a MOCN:

-
There is no functionality in the source MSC to select a target core network operator or to modify the target core network operator selected by the RNC.

-
If the source MSC has the capability to indicate the core network operator selected by the source RNC to the target MSC, the source MSC shall forward the selected core network operator chosen by the source RNC to the target MSC, which relays this information unchanged to the target RNC so that the appropriate PLMN-id can be signalled to the UE in dedicated system information signalling, as described in subclause 5.2.

-
If the source RNC did not have the capability to determine a core network operator, the target MSC selects a core network operator and indicates it to the Target RNC.
5.4
SGSN functions

When a UE accesses an SGSN the first time, i.e. when the UE is not yet known by the SGSN, the SGSN verifies whether the UE belongs to one of the operators sharing the SGSN or their roaming partners. For that purpose the SGSN retrieves the IMSI from another SGSN/MME or from the UE. The SGSN determines a serving core network operator unless the old SGSN or the UE have indicated a core network operator. The SGSN shall store the identity of the serving core network operator.
In case of a MOCN configuration, a SGSN may not able to provide service to the UE. The UE may then have to be redirected to a SGSN of another core network operator. The SGSN that finally serves the UE assigns a NRI to the UE. This will allow the RAN to route any subsequent UE accesses to the serving SGSN.
For supporting UEs, i.e. when a selected core network operator has been indicated to the SGSN by the RNC/BSC, the SGSN indicates the selected core network operator PLMN-id in the LAI/RAI signalled to the UE in dedicated signalling.

For sharing scenarios with both E-UTRAN and GERAN/UTRAN access, where the network also applies idle-mode signalling reduction (see TS 23.401 [9]), the contents of the SNA Access Information IE (see TS 25.413 [13]) provided by the SGSN to the RNC for a specific UE guides the target PLMN selection if the UE’s registered PLMN is not available in the target cell. The SNA Access Information IE should be configured such that for any target cell there is only one PLMN-ID that can be selected for the cell. 
Also, for the above scenario, in the routing areas and tracking areas between which ISR may be activated the “equivalent PLMNs” list provided by the SGSN, MSC and MME to a UE (see TS 23.008 [7]) should result in a single consistent “equivalent PLMNs” list stored by the UE. The single “equivalent PLMNs” list applies to all the UE’s registered routing areas, location areas and tracking areas.
At relocation/handover to a GWCN or a MOCN:
-
There is no functionality in the source SGSN to select a target core network operator or to modify the target core network operator selected by the RNC/BSC. Instead, the source SGSN uses the selected PLMN received from the RNC/BSC to determine the target core network operator. If the source RNC/BSC does not indicate that it provides the selected PLMN, then the relocation/PS handover request shall be rejected by the Source SGSN. The source SGSN shall forward the selected core network operator chosen by the source RNC/BSC to the target SGSN/MME.

-
The target SGSN indicates the selected core network operator chosen by the source RNC/BSC/eNodeB to the target RNC so that the appropriate PLMN-id can be signalled to the UE in dedicated system information signalling, as described in subclause 5.2.

5.5
MME functions

When a UE accesses an MME for the first time, i.e. when the UE is not yet known by the MME, the MME verifies whether the UE is permitted to access the selected PLMN. For that purpose the MME retrieves the IMSI from another MME/SGSN or from the UE. The MME shall store the identity of the selected core network operator.

The MME indicates the selected core network operator PLMN-id to the UE in the GUTI.

For sharing scenarios with both E-UTRAN and GERAN/UTRAN access, where the network also applies idle-mode signalling reduction (see TS 23.401 [9]), the PLMN IDs included in the equivalent PLMN list (as defined in TS 24.008[7]) provided by the MME to the eNB guides the target PLMN selection if the UE’s registered PLMN is not available in the target cell. The equivalent PLMN list should be configured such that for any target cell there is only one PLMN-ID that can be selected for the cell.
Also, for the above scenario, in the routing areas and tracking areas between which ISR may be activated the “equivalent PLMNs” list provided by the SGSN, MSC and MME to a UE (see TS 23.008 [7]) should result in a single consistent “equivalent PLMNs” list stored by the UE. The single “equivalent PLMNs” list applies to all the UE’s registered routing areas, location areas and tracking areas.
At handover/relocation to a GWCN or a MOCN:

-
The source MME uses the TAI/RAI information supplied by the eNodeB to select the target MME/SGSN. There is no additional functionality in the source MME to select a target core network operator or to modify the target core network operator selected by the eNodeB. Instead, the source MME uses the selected PLMN received from the eNodeB to determine the target core network operator. If the source eNodeB does not indicate that it provides the selected PLMN then the relocation/handover request shall be rejected by the source MME. The source MME shall forward the selected target core network operator chosen by the source eNodeB to the target MME/SGSN (along with the indication as to whether the eNodeB could determine the target core network operator).

-
The target MME indicates the selected target core network operator chosen by the source eNodeB/RNC/BSC to the target eNodeB so that the eNodeB can select target cells for future handovers appropriately. Subsequent Tracking Area Update signalling is used to update the UE about any change of core network operator.
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