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Introduction

[1] introduces a set of network sharing scenarios and requirements associated with them. This contribution describes a set of network selection mechanisms applicable to network sharing scenarios in which multiple operators provide services behind a shared RAN.
Discussion

One of the fundamental requirements of REL-6 shared networks is that whenever there are more than one operator behind the shared radio access network, the UE should be aware of which operators are available, select the preferred operator, and indicate the selected operator to the network. The relevant network sharing scenario in this context is the common spectrum network sharing (scenario 4 in [1]). This scenario can be further divided into gateway core network (GWCN) and common spectrum network sharing (MOCN, multi-operator core network). In GWCN the operators share also the core network whereas in MOCN operators have their dedicated core networks which are connected to the shared RAN via multipoint multioperator Iu interface.

Network selection enhancements is one of the most fundamental  building blocks of REL-6 network sharing. SA2 sent an LS to RAN2 and GERAN2 to ask about the feasibility of broadcasting the identities of CN operators and their relevant network configuration information.

Proposal

It is proposed that the following chapters outlining the network selection solution alternatives are included into the technical report. These descriptions are aimed at listing the potential solution alternatives and helping the further development of network selection mechanism in the upcoming SA2 meetings.

References
[1] 
3GPP TR 22.951, Service aspects and requirements for network sharing

4.1 CN operator and Network Selection

[Editor’s note: TR 22.951 specifies certain requirements related to the selection of the CN operator. Those requirements are identified and principles for the solutions are described here. How the choice of CN operator relates to the pre-Rel-6 network selection procedure (e.g. is the selection of CN operator a separate procedure or part of the network selection procedure, or does it replace it) will be considered. This chapter considers issues related to how the RNC/BSC selects the CN operator to which it routes the Initial UE message and potential optimisations/enhancements associated with it. 

Depends on the LCS response from RAN2 and GERAN2]

4.1.2 Network selection solution alternatives

This chapter outlines different network selection solution alternatives for REL-6 network sharing. 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.
4.1.2.1 UE based solution

In UE based solution, the operator configures the operator identities of all shared network domains of all the roaming partners in the USIM. When UE camps on a particular PLMN, it decodes the Shared Network Domain identity from the BCCH and retrieves the list of operator identities associated with the PLMN identity and this particular shared network domain 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

· new shared network domain is introduced
· 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.

4.1.2.2 Broadcast channel based solution

Each cell in REL-6 shared RAN broadcasts the operator identities and optionally other relevant information (NMO, T3212 timeout, ATT) about the CN operators providing service via the shared RAN. REL-6 UE decodes this information and uses it in the PLMN selection process. In automatic PLMN selection mode, the PLMN is selected based on the available operators behind the shared UTRAN and priorities in the USIM. In manual PLMN selection mode, UE indicates the available CN operators to the user. When UE performs registration procedure it indicates the selected operator to the network.
The figure below illustrates the solution.
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When UE identifies that SND changes in the broadcast channel, it decodes also the extended BCCH information containing the operator identities and other relevant network configuration information. The information may be stored in the UE for later use to avoid decoding the information again when UE enters the same area. It may also be possible that in case of gateway core network, 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.
4.1.2.3 Connected mode based solution

In connected mode based solution UE asks network to provide information about available CN operators and their associated NMO, T3212, and ATT settings.

Following figure illustrates connected mode based solution.
 
Each cell broadcast a Shared Network Domain (SDN) identity. When UE identifies that SND has changed it initiates registration procedure, because whenever the SND changes also location area changes. 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. 

The query procedure could be optimised so that the UE stores the information for later use, i.e. when the UE next time enters the same area it would identify the shared network domain identity and retrieve the associated information from either USIM or terminal equipment.
















































