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Introduction

[TR 22.951] introduces a network sharing scenario called common spectrum network sharing. This scenario enables multiple operators to connect their core networks to a shared UTRAN and provide service via same WCDMA carrier. In this paper, the concept is called a multi-operator core network (MOCN). 

The purpose of this discussion paper is to present the issues related to the usage of Gs interface in the MOCN concept.
Discussion

REL-5 standards support only broadcasting a single Network Mode of Operation (NMO) indication. 

NMO=I means that Gs interface (MSC-SGSN interface) is used in the core network.

NMO=II or III means that Gs interface (MSC-SGSN interface) is not used in the core network.

If NMO=I, then UE has to use Combined LA/RA (LA=Location Area, RA=Routing Area) updates when registering to the network.

If NMO=II or III, then UE has to use separate LA/RA updates when registering to the network.

Some of the CN operators in MOCN may use Gs interface in their core network and some may not use Gs interface.

The figure below illustrates the problem.
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One potential solution is that the CN specific NAS info is specified into broadcast non-access stratum information. NMO indication is already part of broadcast NAS info, see 24.008 chapter 10.5.1.12. 

Since the pre-REL-6 UEs are not capable of decoding new CN specific NMO indications, a set of CNs has to be selected as default CNs and their NMO is broadcast as the "legacy" NMO indication. In case the target CN is not known in initial message routing for pre-REL-6 terminals, then the target CN has to be selected among the default CNs. This is because the pre-REL-6 terminals behave based on default NMO indication and thus their communication has to forwarded to a CN which is configured according to the default NMO indication. Another possibility is that NMO=II could be used as default NMO, if mixed network configurations exist in MOCN. This would effectively mean, that all CNs can serve pre-REL-6 UEs, but core networks utilising Gs interface would not be able to use it for pre-REL-6 UEs.
The following figure illustrates the principle of potential solution.
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Broadcasting the NMO of each CN would allow operators to independently decide whether they use Gs interface in their network or not. It should be noted that the usage of Gs interface effectively reduces the amount of rerouting of registration signalling by half, because only single registration request (combined update) has to be routed instead of separate PS and CS registration requests.

Some of the drawbacks of independent Gs interface usage are following:

· Pre-REL-6 UEs should be served by CNs having the network configuration compliant with the default NMO indication, or NMO=II should be used as default NMO.

· If the selected CN is not compliant with default NMO indication, then pre-REL-6 UEs mobility management behavior is not optimal, i.e. if

· NMO I and no Gs interface in CN, then the CS registration fails until attempt counter in UE reaches value 4, and after that UE performs separate CS registration (this happens always when UE moves to new location area)

· NMO II and Gs interface in CN, then the Gs interface is not used for pre-REL-6 UEs

Summary and Conclusions

Independent Gs interface usage has certain problems which can not be completely solved for pre-REL-6 UEs. Feedback from operators is needed on what is preferred approach to solve the problems related to the usage of Gs interface. 

Proposal

It is proposed that working assumption is made on whether completely independent usage of Gs interface should be supported in multi-operator core network or not.
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