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1 Introduction 

SA2 has sent a LS [1] to ask RAN3 to evaluate the different solutions with regards to Network Sharing Multi-Operator Core Network (MOCN) scenario.

Two kind of approaches have been described for routing NAS messages of pre-R6 mobiles to the right CN operator: RAN-centric approaches where the (re-)routing intelligence is in the RAN, and CN-centric approaches where the (re-)routing intelligence is in the CN. They are described in the TR 23.851 [2]. 

In these procedures, an important issue was related to the delays introduced by the re-routing procedures that could make the UE timer expire. 

The CN-centric solution is described in S2-041683 [3] in an enhanced way compared to TR 23.851 v6.0.0. It has been discussed at the end of the SA2 meeting by different companies but has not been agreed yet.

Also, a Nortel contribution S2-041298 [4] has been discussed but not introduced in the TR at the moment. Nortel proposed to parallelise the requests to the different CN operators in order to reduce the delays for answering the NAS message. 

This contribution discusses the different solutions with regards to RAN aspects. 

2 Discussion

The CN-centric approach described in [3] is based on a re-routing decided by the CN node: “MSC A selects the next MSC to which attachment should be tried and sends an Update Request to this MSC (MSC B).” 

Then the next sentence “This message is sent on a signalling connection that the RNC provides between the two MSCs in which RNC routing does not require to store any MM UE information during the assignment procedure.” means that the RNC is always used as a relay. This is to avoid CN operators to exchange data each other. The RNC only performs checks e.g. whether the destination CN node has not been tried yet, and does not maintain NAS mobility management information in a UE context.

However, Alcatel has several comments:

1- This sentence is a little bit misleading because there is no way to have a signalling connection between MSC-A and MSC-B via the RNC (a signalling connection being based on SCCP). 

2- Rather that selecting a specific MSC-B, the MSC-A could only choose the CN Operator, rather than specifically the CN Node. It would be the RNC responsibility to send the NAS message to the appropriate CN node among the CN nodes of the determined CN operator, based on e.g. load-balancing. In this case, the MSC-A could send back to the RNC a “NRI” that corresponds to the CN Operator it has chosen.

Therefore Alcatel proposed to replace the two sentences by “MSC A selects the next CN operator to which attachment should be tried and sends an Update Request towards this CN operator. This message is sent to the RNC that will re-route it towards one of the MSCs of the CN operator determined by the MSC-A according to e.g. load-sharing aspects. The RNC does not require to store any MM UE information during the re-routing procedures.”
However, in the CN-centric solution, even routed via the RNC, it is questionable which information could be used by the MSC of CN operator A to select either CN operator B or CN operator C without any information exchanged between these operators.

The RAN-centric approach, unlike the CN-centric approach, does not require a CN operator to know about even the existence of another CN operator. This seems important for example when adding a new CN operator because there would be no impact to CN operators already sharing the RAN.

As explained in the R 23.851, the CN node may indicate to RNC that the initial NAS message should be forwarded to a node of another CN operator. Other information, like current value of N(SD), subscriber’s identity (IMSI), unused authentication vectors, and ’list of already tried PLMN IDs ‘ may be forwarded too. 

However, the preventing the UE from timing out during the assignment procedure is not optimum.

The Nortel contribution [4] proposes to send the NAS request in parallel and in connectionless mode to all the CN nodes in order to reduce the answer delay. Alcatel would prefer that the RNC sends one NAS request per CN operator i.e. the RNC would select one CN node per CN operator for sending the NAS request. This selection could be different according to e.g. load-sharing information kept in the RNC. This would save signaling over the Iu interface. 

If the CN node of CN operator (i) determines that the NAS message should be processed by this CN operator (i) but not by this specific CN node, it would certainly be able to determine the specific CN node belonging to the same CN operator (i)  since the CN operator O&M encompasses all its CN nodes. The CN node informs the RNC about the CN node identity. Then the RNC has just to send the NAS message to the right CN node in connection-oriented mode. The additional delay induced by this re-routing is null since the RNC has always to send again the NAS message in connection-oriented mode even with the Nortel solution described in [4].

3 Proposal

It is proposed to agree on the proposal described in section 2 i.e. RAN-centric solution enhanced by parallel connectionless NAS request to one single node per CN operator, plus possibility for the CN operator which has accepted the request to determine the most appropriate CN node among its CN nodes.

And it is proposed to liaise back to SA2 to explain RAN3 preferred solution.
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