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Abstract of the contribution: This discussion paper handles an issue found related to CS/PS coordination in a shared network at handover to UTRAN/GERAN shared network. These issues were already discussed at SA2#94 in DP S2-124548, in meantime some of the problems have been solved by specification updates but some still remains.

1 Introduction

In conventional networks, the same CN operator always serves the UE in CS and PS domains. In a shared network the same conclusion is valid as for conventional networks with respect to registration with CS and PS domains and the UE shall always register with the same operator for the CS and PS domains. If the CS/PS coordination fails i.e. separate CS and PS requests are accepted by different sharing operators, the UE will receive a TMSI pointing to one sharing operator and a P-TMSI pointing to another sharing operator. In both cases the Common PLMN will be used, so for basic connectivity and service there should be no problem. The RAN will route subsequent messages based on the temporary identifiers. From the sharing operators’ point of view the UE will be registered and receive service for either CS only or PS only. Charging will be received from separate operators for CS and PS.
When looking further into details there are however a few issues that should be considered and decided whether acceptable or not:

i. The network name presented to the end user will be according to the name corresponding to the Common PLMN. If NITZ is used to control the operator name dynamically, either the network providing CS service or the network providing PS service will be displayed depending on which domain registration is completed first. Thus, it is unpredictable which name will be displayed.

ii. The tariff information sent to the UE will come from one of the operators. If the UE receives tariff information from both operators, the end user will assume the tariff of the displayed network applies. The consequence in both cases is that the end user will assume being charged according to one tariff while in reality charged according to the tariff of another operator for the service given in one of the domains.
iii. The equivalent PLMN list used will be provided by one operator and it is unpredictable which as the latest received will be used by the UE. The equivalent PLMN list can change back and forth between the list provided by the CS domain operator and the PS domain operator, and it is thus unpredictable what PLMN the UE can reselect to if e.g. reselecting to LTE.
After an initial analyse for a number of mobility use cases for non-supporting UE it has been found that existing specification do not handle/solve the CS/PS coordination for some of these use cases. The performed analysis has looked into the mobility use cases with different combinations of combined/non-combined registration, DTM/non-DTM, GWCN and MOCN at handover to a shared GERAN. The following use cases have been seen as potential problem areas where it can be expected faulty CS/PS coordination:

· PS Handover to GERAN, when target network is non-DTM, MOCN and no combined procedure is used.
Problem: PS domain is selected by source RAN in the PS Handover procedure. When UE goes idle, the operator in the CS domain is selected in the LAU procedure by target BSC using MOCN redirection procedure. No RAU and no CS/PS coordination will be performed after the LAU as the RAU has already been performed in the PS Handover procedure. Even if a RAU is performed the already received NRI will direct the UE to the SGSN where it is already registered..

· PS Handover, when target network is non-DTM, GWCN and no combined procedure is used.
Problem: PS domain is selected by source RAN in the PS Handover procedure. When UE goes idle, the operator in the CS domain is selected in the LAU procedure by target BSC selecting the target MSC (GWCN) and the target MSC selecting the CS operator.

· PS Handover, when target network is DTM, MOCN and no combined procedure is used.
Problem: PS domain is selected by source RAN in the PS Handover procedure followed by LAU procedure where target BSC selects CS operator using MOCN redirection procedure. No RAU and no CS/PS coordination will be performed after the LAU as the RAU has already been performed in the PS Handover procedure.
· PS Handover, when target network is DTM, GWCN and no combined procedure is used.
Problem: PS domain is selected by source RAN in the PS Handover procedure. Followed by a LAU procedure where target BSC selects target MSC (GWCN) and the target MSC selects CS operator. 


The above analyses and issues for the DTM case are most probably also valid for PS handover to UTRAN.
Common for the above possible faulty CS/PS coordination is that the Source RAN selects target PS operator in the PS Handover procedure followed by a LAU where CS operator is selected by the Target BSS. In the GWCN case the Target BSS selects target MSC and the target MSC selects the operator. It is most probable that the source RAN node and target BSS is in different PLMNs and may also be from different vendors making it difficult to synchronize selection criteria in both nodes.  Using the Operator centric solution (see TS23.251 section 4.2.5.1) i.e. NRI coordination may solve some of this issues but not all mobility cases e.g. handover from operator outside the NRI coordinated area and into the NRI coordinated area. Another example is handover from LTE only access (VoLTE) to UTRAN/GERAN shared network.   
2 Proposal

The proposal is to start a new WID to bring up all use case for and based on the use case analyse existing issues in CS/PS coordination issue and from that find a general solution.

In S2-140334 a proposal is made for a new WID.
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