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1. Introduction
This issue was already discussed at SA2#37 (S2-040210).  More discussion was needed. This paper shall give more detailed description for the issue identified to support discussion and the evaluation of the different approaches.

In legacy non-shared PLMN it is required that the UE attaches first to the same PLMN from which it detached which shall obviously avoid frequent network changes and therefore load when a user switches its UE on and off. Similar requirements are in TR 23.851 that shall avoid frequent CN changes in shared networks. These adopt PLMN (re-)selection rules from TS 23.122 accordingly for shared networks. This paper discusses means how attach is performed to the same CN operator from which the UE detached.
2. Discussion
A Rel6 UE may indicate the selected CN operator at network selection and re-selection. This is obviously an optional information element in attach or location/routing area updating request messages. When a UE shall attach to the same CN from which it detached certain information needs to be stored on the SIM. Three different mechanisms are discussed:

a) the serving CN operator encoded in the RA/LA identity
b) the NRI as part of the (P)TMSI identifies the CN operator

c) the CN operator is stored as a new information element on the SIM

Variant a) derives the CN from which the UE detached from the RA/LA stored on the SIM. The UE attaches to this CN when it is available. To enable such a mechanism the shared network configures multiple identities for each RA/LA for use in mobility management signaling. For GWCN an SGSN or MSC needs to configure for each RA/LA a separate identity for each sharing CN operator and potentially an additional identity for the pre-Rel6 UEs. For MOCN an SGSN or MSC needs to configure for each RA/LA one identity for the sharing CN operator and potentially an additional identity for the pre-Rel6 UEs. Also the resolution of RAI/LAI to SGSN or MSC/VLR addresses to find the old serving node has to configure all these identities accordingly. As the serving CN operator is encoded in the RAI/LAI a new MSC/VLR or SGSN can derive the old MSC/VLR or SGSN from old RAI/LAI also in MOCN configurations when multiple CN nodes (operators) serve the same physical RA/LA. 

Variant b) uses the NRI to route attach signaling to the same CN from which the UE detached. The NRI is stored on the SIM as part of the (P)TMSI. The UE attaches to the shared RAN as identified by the RAI/LAI stored on the SIM. This allows to use the same unique identity for each RA/LA for all sharing operators. This mechanism works also for pre-R6 UEs. A new MSC/VLR or SGSN can derive the old MSC/VLR or SGSN from old RAI/LAI and NRI also in MOCN configurations when multiple CN nodes (operators) serve the same physical RA/LA.
Variant b) cannot re-attach to the same “PLMN” when a UE detaches from a CN operator on a shared network and attaches in another area where the same CN operator has a legacy network with the same ID. In this case an international roamer may attach to another CN operator when the same shared network is still available as the UE is searching for the RAN-PLMN-ID derived from LAI/RAI. When detach/attach are performed the same location the CN node is not changed. The change of the network in case of very specific network configurations should not harm as this can never generate a load compared to detach/attach at the same location.

Variant c) stores the serving CN operator as a new information element on the SIM. A UE performs attach to this CN when it is available. The UE could also search for a legacy PLMN with the ID of the stored serving CN operator.
Comparison

All variants allow Rel6 UEs to attach to the same serving CN operator from which the UE detached. Variant a) introduces considerable implementation, planning and configuration effort as the number of RA/LA identities multiplies. Variant a) and c) enables a Rel6 UE to attach to a legacy PLMN with ID of the old CN operator when detach was from a shared network. This is therefore only applicably when one operator shares the network in parts of a country and only for international roamers as national roamers are typically not accepted by the shared network when the CN operator has a non-shared PLMN in the same location.
Variant c) requires the SIM storage of new information element for shared networks.

From the comparison variant b) is preferred as it provides the intended attach/detach behavior without a need for new functionality. The marginal advantage of variant a) and c) for a specific geographical network configuration and only a subset of the terminals does not justify the additional effort.
3. Conclusion

All variants may be used to enable a UE to attach to the CN from which it detached. As variant a) requires considerable effort for network configuration and as variant c) requires modifications for the SIM variant b) is preferred. Variant b) is anyhow needed for pre-Rel6 UEs.
It is proposed to add the text of chapter 2 to TR 23.851.



























