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1. Introduction

Currently TR 23.851 on network sharing describes mechanisms for UEs to select a CN operator from available CN operators indicated on system broadcast. While the UTRAN may offer capacity on system broadcast to indicate a list of available CN operators the GERAN seems more limited. On GERAN system broadcast such a list could be sent only relatively seldom and it would impact also the scheduling of other system information. This delays network search and other procedures.

It is interesting to analyse the situations when a list of available CN operators is necessary. All national roamers that are allowed to access the shared network are typically associated with one of the operators sharing the network. There is no need to indicate to these national roamers the list of available CN operators, as exactly one of these CN operators will serve the national roamers.

International roamers are typically allowed to roam in many of the available networks. These international roamers might be interested to select one from the available CN operators, e.g. because of differences in service offerings or tariffs. For the international roamers it is useful to receive the list of available CN operators to select one.

International roamers represent only a small part of the overall user population. Typically for the majority of the users roaming in a shared network the serving CN operator is determined by the subscription, i.e. by the PLMN identity contained in the IMSI. There seems no need to broadcast the list of available CN operators to all UEs. The transfer of the list of available CN operators to international roamers by means of dedicated procedures seems a feasible approach and generates not to much additional traffic. Any other UE the networks assigns to one of the available CN operators, which the network needs to perform in any case for pre-R6 UEs.

The drawbacks for the system broadcast especially in GERAN and the number of UEs, which may take advantage from the list of available CN operators make the connection based solutions an interesting alternative. It is proposed to send the list of available CN operators to the UE as part of mobility management procedures. This allows the UE to select one of the available CN operators. Changes for TR 23.851 are proposed below.

The current network selection description requires clarifications. „4.1.3 Network selection solution alternatives“ up to now describes only different approaches to indicate available CN operators. These alternatives describe no complete solutions. It is proposed to modify the heading to reflect the content of the sub-clauses. Otherwise, each of the alternatives needs to be developed towards a selection procedure, which is not preferable.
Furthermore, clause “4.1.5 Indication of selected core network operator to a shared CN“ seems to assume that a UE needs to indicate the selected CN only to a GWCN. Also the MOCN needs such an indication. Preferably also in case of an MOCN it is indicated to the CN to avoid different procedures for GWCN and MOCN. It is proposed to delete that clause as it is obvious from the indication of available CN operators that UEs may select something. A description of the network selection process or procedure seems more appropriate and is proposed below.

Clause “5.2 RNC Functions” seems to introduce two different mechanisms for network selection. For MOCN the RNC receives the selected CN from the UE and for GWCN the RNC forwards the selected CN to a CN node. For pre-R6 UEs the CN needs to perform CN selection also in case of MOCN. MOCN would have two different solutions for network selection depending on UE release. Preferentially only one solution covers all cases. Especially under the assumption that only international roamers require a CN selection by the UU. As there was no evaluation on this up to now it is proposed to mark related RNC functionality in “5.2 RNC Functions” as FFS.

2. Proposed changes

4.1.3 Alternatives for indication of available CN operators
This chapter outlines different alternatives for REL-6 network sharing to indicate available CN operators and other parameters to UEs. 

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.

4.1.3.3 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. 

Alternatively the CN may send the list of CN operator identities to the UEs in mobility management messages. All UEs for which one of the sharing operators is the home operator do not need to select a CN as these UEs have to select their home operator. Only UEs that are allowed to roam in more than one of the available CNs need to select one of the CNs. And only for these UEs it is useful to receive the list of available CN operators. For all other UEs the network can select the CN operator. This functionality the network provides in any case to support pre-R6 UEs, which are not able to select a CN. 
The available CN operators are configured in the CN nodes and may change per Location Area.
4.1.5 CN selection procedure

Editor’s note: Based on reply LS on broadcast based solution from RAN2 and GERAN2, one of the alternatives to indicate the available CN operators may be selected and the CN selection procedure can be designed.

5.2
RNC Functions

[Editor’s note: This chapter describes RNC functions.]

The RNC routes the initial NAS signalling messages from REL-6 UE according to the selected core network (FFS). The RNC routes the initial NAS signalling messages from pre-REL-6 UE according to the IDNNS provided by UE. 

In the case the selected core network operator shares also part of its CN i.e. MSC/SGSN, the RNC forwards the selected core network operator identity to CN (FFS).

RNC shall not perform rerouting for REL-6 UEs even if CN initiates rerouting.

RNC shall perform its routing functions including any rerouting in such a way, that the MM timers in the UE are not affected. RNC coordinates that whenever rerouting to another operator’s CN is performed, it is always performed for both domains. RNC coordinates that the selected CS and PS CN nodes always belong to the same operator’s core network.

When RNC knows that there are no CN nodes to which initial NAS message could be rerouted, the RNC may indicate to the last CN node in RANAP Initial UE message that further rerouting is not allowed. The decision for this optimization is for further study.

If default NMO=I, for pre-REL-6 UE RNC shall select a core network which uses Gs interface.  If default NMO=II, RNC may select any of the core networks.

RNC broadcasts REL-6 UEs a dedicated set of NAS information (see 3GPP TS 24.008) for each core network in the MOCN, which is FFS.  Based on reply LS on broadcast based solution from RAN2 and GERAN2, one of the alternatives to indicate the available CN operators needs to be selected first. 
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