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1. Introduction

This tdoc combines the agreed parts of the following contributions: 

	S2-034117
	Nokia
	PLMN and Core Network operator selection

	S2-034108
	Siemens
	Selection of shared networks

	S2-034112
	TeliaSonera
	Evaluation of Connected Mode Solution

	S2-034113
	TeliaSonera
	Broadcast Channel Solution Updates


2. Proposal 

It is proposed that this combined tdoc is checked for approval in SA2 as input to TR 23.851.

3. Proposed changes in TR 23.851

4.1.3 Network selection solution alternatives

Three different solutions that extend the network selection procedures as defined in TS 23.122 for the selection of a CN operator in REL-6 shared networks:

· UE Based solution

· Broadcast channel based solution

· Connected mode based solution

The figure below describes an example case where a RAN with RAN PLMN ID X on pre-R6 system broadcast offers services to three core networks from operators with CN PLMN IDs A, B and C. The RAN with RAN PLMN ID Y on pre-R6 system broadcast offers services to core networks from operators with CN PLMN IDs D and E. Two conventional networks indicate their PLMN IDs F and G on legacy pre-R6 system broadcast.
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TS 23.122 in R5, Ref [3], clause 4.4.3.1 defines the PLMN priority order when the mobile is switched on as follows: 
1. Registered PLMN
2. Home PLMN 
3. PLMN selector lists (user controlled and operator controlled) in the USIM. 
According to TR22.951, Ref [1], the UE shall enable the user to register with a core network operator that the user either has a subscription with, or with which the user’s home operator has a roaming agreement. The network selection can either be done manually by the UE user or performed automatically by the UE. In the manual selection mode the UE shall display all PLMNs it can receive, arranged according to the priority list. In the automatic selection mode the UE shall select the PLMN according to the priority lists.
This chapter outlines different solution alternatives how to indicate the available core network operators and other parameters to the UE user and how to select a core network operator in REL-6 shared networks. 
Editor’s note: After reply for SA2 LS on broadcast based solution is received from RAN2 and GERAN2, further evaluation on solution alternatives can be made and the final solution can be selected.

4.1.3.1 UE based solution

In the UE based solution, the operator configures the operator identities for all LAs of all the roaming partners in the USIM. When UE camps on a particular PLMN, it decodes the LAI from the BCCH and retrieves the list of operator identities associated with the PLMN identity and this particular LA from the USIM. Subsequently it registers to the network and indicates the selected operator.

· not all USIM cards (even if the UE is REL-6) support this

· information in the USIM card becomes outdated when

· a new sharing partner joins shared network, or

· an existing partner quits shared network, or

· keeping the information up to date in all the USIM cards is major burden

This alternative does not seem to be a feasible solution due to its difficulties to cope with changes in the shared networks.

4.1.3.2 Broadcast channel based solution

Each cell in REL-6 shared RAN broadcasts the operator identities and other relevant information, like NMO, about the CN operators providing service via the shared RAN. REL-6 UE decodes this information and uses it in the PLMN selection process. When UE performs registration procedure with a shared network it indicates the selected operator to the network.

The figure below illustrates the solution.
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When UE identifies that the LA changes in the broadcast channel, it decodes also the extended BCCH information containing the operator identities and other relevant network configuration information. The broadcast information could be optimised to avoid broadcasting the network configuration information for all the operators sharing a particular gateway core network, because essentially this information is same for all these operators [see sub clause 4.1.4].
Automatic network selection

The UEs takes each CN, indicated on RAN system broadcast, as an individual network. All these CNs together with other available conventional networks are compared with UE lists of preferred networks. The UE selects a network from these available networks according to the priority order described in TS 23.122. 

Manual network selection

All available CNs, that are indicated on the system broadcast of the shared RAN, are presented to the user like conventional networks together with available conventional networks in accordance with the priority order described in TS 23.122. The user selects a network from the presented list of networks. 
It has been determined that the addition of core network operator information to the system information in UTRAN, for example in the MIB or in a SIB, is feasible and can be done in such a way that the information would be ignored by pre-Rel-6 UEs but respected by Rel-6 UEs (and UEs of later releases).
4.1.3.3 Connected mode based solution

In connected mode based solution the UE asks network to provide information about available CN operators and other relevant information, like their associated NMO settings.

The following figure illustrates the connected mode based solution.
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When UE identifies that the LA has changed it initiates the LA updating procedure. During RRC connection establishment UE indicates to the network that the list of CN operator identities with associated other NAS information should be provided. RNC returns the relevant information to UE during or immediately after the RRC connection establishment. This information could be provided e.g. either in RRC Connection Setup or UTRAN Mobility Information depending on whether the information can fit into the former message. 

Automatic network selection

The UE collects the information about available networks, i.e. PLMN IDs from conventional networks and available CN operators from all shared networks by using dedicated connections towards the shared network(s) according to one the mechanisms described above. The UE selects a network from these available networks according to the priority order described in TS 23.122.

Manual network selection

For manual network selection the UE has to present to the user all available networks including the CNs that are behind a shared RAN. The UE derives from each shared network the list of available CNs and presents these like conventional networks together with available conventional networks to the user, arranged in the priority order described in TS 23.122. The UE performs attach and indicates the user selected CN to the network.

4.1.3.4
Behaviour of pre-R6 UEs
A pre-R6 UEs perform network selection according to TS 23.122 pre-R6. These UEs evaluate only the PLMN ID from pre-R6 RAN system broadcast and will not be aware of the multiple CN operators available in the shared network. Therefore the network selects a CN operator from the available CN operators to serve these UEs as described in clause “Assignment of CN operator and CN node”. 
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