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Introduction

The Multi-Operator Core Network (MOCN) network sharing solution has been standardised in 3GPP Rel-6 [1].  The solution provides means to connect CN nodes belonging to different operators to shared UTRAN. The MOCN functionality is built on the Iu-flex functionality [2]..

The MOCN architecture support configuration where the co-operating CN operators optionally have individual UMTS and GSM radio networks. 
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Figure 1: A Multi-Operator Core Network (MOCN) in which multiple CN nodes are 
connected to the same RNC and the CN nodes are operated by different operators.

The 3GPP MOCN solution provides means to broadcast multiple PLMN identities in the cells belonging to common shared UTRAN. However due to limited availability of Rel-6 terminal with support for reception of multiple PLMNs in System Information Broadcast, the MOCN configuration supports in early phases broadcast of one common PLMN in the shared network.  Due to uncorrelated TMSI/PTMSI allocation between operators not sharing a common RAN, the MOCN function is enhanced to accomplish CS/PS coordination in RAN to support the non-supporting terminals. 

Discussion and problem

In absence of Gs interface in MOCN configuration non-supporting UE there is no guarantee in release 6 that the UE will be registered in same PLMN for PS and CS service.

Note that with Gs interface, CS/PS coordination is only possible within one operators network.

The reason is that, in case of uncoordinated TMSI/PTMSI the network selection function in RNC is not in position to know to which CN node to route the Initial UE message containing the NAS message for registration in CS and PS domain.  The typical case is when a foreign non-supporting UE roams into the shared network to register in CS or PS domain. The foreign UE has a stored TMSI/PTMSI that is assigned to the UE in a non-sharing PLMN operators network. This TMSI/TPMSI is unknown in the shared RAN. By random selection the RNC may select different CN nodes for the UE such that it may be registered in different PLMN for CS and PS services. In all conventional networks the same CN operator always serves the UE in PS and CS domain, a solution is therefore required in case of CN nodes not supporting the optional Gs interface. 

Proposed Solution

The routing mechanism is based on the Iu-flex functionality with some enhancement where the Network Resource Identity (NRI) is used to select the correct network. The NRI, or the Routing Parameter as specified in the RRC specification [3] is included in the IE IDNSS in RRC Initial Direct Transfer message
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 Figure 2. Sequences showing re-routing due to  CS/PS coordination is required

1. The RRC connection is established.

2. RNC receives an Initial Direct Transfer from an UE. The CN selection is based on IMSI or NRI (implementation specific), which is extracted from TMSI/P-TMSI. In case of TMSI/PTMSI of external PLMN random selection of CN node is done

3. The MSC/SGSN receives the Initial UE. If no Permanent NAS Identity is received the CN node requests the IMSI from the UE or from the old SGSN or MSC.
4. The UE identity IMSI is fetched from UE, if the UE is unknown and roaming from other PLMN. The CN analyzes the IMSI. 

5. The analysis of the IMSI (Permanent NAS Identity) is resulted in following case:

· If roaming not allowed for HPLMN of IMSI, the registration is rejected. The DIRECT TRANSFER message will include the Redirection Indication (only some reject causes will result in redirection, refer to 3GPP 24.008 Annex N) which include the IMSI, Reject cause value, and initial Attach message

· If roaming is allowed but CS and PS coordination is required (temporary identifier was used), the RANAP DIRECT TRANSFER message shall include the Redirection Indication IE containing IMSI, CS/PS Coordination Required IE and initial Attach message.

6. Re-routing is performed by sending the INITIAL UE message. The CN selection (implementation specific) is based on Permanent NAS Identity. Any CN that previously has indicated ‘roaming not allowed’ is excluded.

7. Authentication and Ciphering procedure are performed

8. DIRECT TRANSFER message is sent to RNC with Redirection Completed and the Attach Accept message. 

9. The Attach accept message I sent to UE in the RRC DIRECT TRANSFER message

10. The ATTACH COMPLETE message is sent to CN

Conclusion

With the proposed CN selection mechanism it is assured that CS and PS registration is done within the same PLMN for non-supporting UE that roams in from external PLMN.

It is therefore proposed to include the necessary changes in TS 25.413 (new IE CS/PS Coordination Required) and to send a LS to SA2 to inform of the outcome of the discussions.

The proposed changes are found in Tdoc R3-050550 PS/CS registration coordination in shared RAN for MOCN (CR on TS 25.413)
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