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1. Introduction

Currently TR 23.851 on network sharing assumes for MOCN that each of the sharing operators may want to configure independently the use of the Gs interface. The GWCN typically does not allow for operator specific configuration of Gs interface usage.
Currently there are no means to guarantee that a UE attaches to the same CN for PS and CS domains. This may be no problem for national roamers. It is assume that these are allowed only to attach to just one of the sharing operators. But international roamers are often allowed to roam in many networks in the visited country. Especially for pre-R6, which can not signal the (same) selected CN operator to both CN domains, it needs to be ensured that the same CN operator serves PS and CS domains. Otherwise, the user may see charges on its bill from two different operators for the same period in time. And the home network may understand this situation as fraud as one subscriber is attached to two different networks in parallel. This problem exists in MOCN and GWCN configurations.

According to clause “5.2 RNC Functions“ the RNC shall select the same CN operator for CS and PS domains for one UE. As there is no limitation on the point in time when CS or PS attach/updates occur it is doubtful that the RNC has any chance to coordinate this unless the RNC keeps always user specific contexts. But, such a solution seems not feasible. Any such functionality can not be provided and should be deleted from the TR as proposed below. Only the usage of the Gs interface guarantees PS and CS attach to the same CN operator at reasonable effort. With the use of the Gs interface in all CN networks a differentiation on network mode of operation in clause “5.2 RNC Functions” is no longer available and should be deleted.

For GWCN the Gs messages indicate to the CS domain the CN operator selected in the PS domain. For MOCN the Gs interface is very likely only configured between nodes of the same CN operator. This guarantees that the same CN operator serves both domains for one UE. 

An alternative would be SGSN and MSC implement algorithms that determine from the IMSI a unique assignment for international roamers to one of the CN operators. A similar mechanism is specified to select one from multiple MSCs at Gs interface for Intra-domain connection of RAN nodes to multiple CN nodes (Iuflex). But such a CN operator selection algorithm would need to be aligned with the Iuflex algorithm when Iuflex and network sharing shall be used together. In addition both algorithms require consistent configurations in all SGSNs. 

The allocation of international roamers to the same CN operator by a distribution algorithm without Gs requires consistent configuration in all CN nodes. Compared to the use of Gs the initial assignment of a UE to a CN operator may require re-routing between CN operators in CS and in PS domain. With Gs interface only the PS domain may require re-routing. The Gs guarantees the same CN operator for CS. It should be noted that algorithm and configuration might become more complex when the CN operators have differing roaming agreements for international roamers.

Another approach may configure for each MCC+MNC exactly one of the CN operators. This requires coordination between sharing operators and configuration of such agreements in all CN nodes. The result might be an unbalanced distribution of international roamers between CN operators.

Because of complexity and high configuration effort of algorithm/configuration based approaches it is proposed to adopt the Gs interface as the solution that guarantees the same operator for CS and PS domains. A modification for “4.7 Usage of Gs interface” is proposed below. It has the side effect that no different network operations modes need to be indicated to UEs. Furthermore, the description of RNC functionality has to be changed accordingly.
2. Proposed changes

4.7 Usage of Gs interface

One subscriber has to be served by the same CN operator in CS and PS domains. Otherwise subscriber and home network may get confused when the subscriber is attached to two different networks at the same time. The Gs interface is configured to guarantee that the same CN operator serves the subscriber in CS and PS domains. For GWCN Gs messages indicate the CN operator of the PS domain to the CS domain. For MOCN it is sufficient to configure the Gs interface as for this scenario the Gs is configured only between nodes belonging to the same CN operator.




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. 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.

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. 
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.


RNC broadcasts REL-6 UEs a dedicated set of NAS information (see 3GPP TS 24.008) for each core network in the MOCN. 

