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1. 
Introduction

CS/PS coordination is triggered by core network nodes when they determine that the user is providing an NRI that has not been issued within the same NRI-coordinated area as the current core network node itself is in. This determination is performed at initial registrations and location and routing area updates. In some of the procedures in main body of this document, the details of the CS/PS coordination process is not shown in detail in order to focus on the outcome. For clarity we propose to include signalling flows in an Annex to show how CS/PS coordination is done. 
2. 
Proposal 

We propose to include the following text in Annex A of TS23.704.

>>>>>>>>>>>>>> Start of change <<<<<<<<<<<<<<<<<<<
Annex A: Building blocks, registration/update procedures and CS/PS coordination

In this Annex we present the different procedures that are related to CS/PS coordination. 

A.1
IMSI attach and Location Area Updating

A.1.1
Coordinated NRIs 

In this Scenario a UE comes from an area where the NRIs are coordinated with the NRIs used in the current area. This means that no CS/PS coordination will take place. The basic signalling flow is shown below. 
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1. The UE initiates a Location Area Update and sends a LAU message to the network.

2. The RAN inspects the NRI provided by the UE. Since all NRIs are considered valid for routing by the RAN, the message will be forwarded to the appropriate core network as desired because of the notion of NRIs being coordinated. (In this case the UE comes from operator A.)  

3. The RAN forwards the LAU message to an appropriate core node, as determined in step 2.

4. The MSC determines that this user requires no CS/PS coordination by, for example, inspecting the UE-provided NRI and old LAI and determining that the NRI was assigned in the operator’s NRI coordinated area. The MSC can therefore retrieve the context from the old serving MSC (if necessary).

5. The MSC accepts the LAU request and sends an accept message back to the UE.

This procedure results in the UE being handled by the same operator as before the LAU was initiated, even if the LAU was initiated due to change of RAT and/or change of registered PLMN ID. 

A.1.2 Uncoordinated NRIs

In this Scenario a UE comes from an area where the NRIs are not coordinated with the NRIs used in the current area. This means that CS/PS coordination will take place. The basic signalling flow is shown below.
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1. The UE initiates a Location Area Update and sends a LAU message to the network.

2. The RAN inspects the NRI provided by the UE and, again, all NRIs are considered valid for routing. If there is a match with a configured NRI on a core network interface, the message is routed accordingly. If there is no match (which could happen since NRIs are uncoordinated), the RAN selects an interface based on some internal configuration, for example, in some random fashion. 

3. The RAN forwards the LAU message to the core network node determined in step 3. This message may end up at a core node belonging to any of the sharing operators.

4. The receiving MSC determines that this user comes from another network/operator or from one of the sharing partner’s uncoordinated NRI area, for example by inspecting the NRI and old LAI provided by the UE, and from this deduces that CS/PS coordination therefore is necessary. This is indicated to the RAN together with the IMSI, to assist RAN in the CS/PS procedure 

5. The RAN performs CS/PS coordination by way of the deterministic “IMSI hash” which selects a target operator to forward this specific user’s message to. The result (from the assumptions) is that 50% of the users will be handled by operator A and 50% by operator B.  

6. The RAN forwards the LAU message to the core network node determined in step 5. RAN also sends IMSI to indicate that PS/CS domain coordination has been done.
7. The receiving MSC accepts the user and sends an accept message to the UE. 

In this case, the operator that ends up serving the UE does not depend on the value of the NRI provided to the network by the UE, but rather on the “IMSI hash” in RAN’s CS/PS coordination procedure. We see that CS/PS coordination will be achieved if the same “IMSI hash” is used in the PS domain (see below). We also note that the sequence of events is the same as that of the pool centric approach, when the UE performs an update after crossing a pool boundary. 

A.2
GPRS Attach and Routing Area Update


The signalling-flow examples use only Routing Area Update messages, but they will be the same also if the message is an Attach message, except for the retrieval of a context from a previous serving node. 

A.2.1
 Coordinated NRIs 

In this Scenario a UE comes from an area where the NRIs are coordinated with the NRIs used in the current area. This means that no CS/PS coordination will take place. The basic signalling flow is shown below. 
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1. The UE initiates a Routing Area Update and sends a RAU message to the network.

2. The RAN inspects the NRI provided by the UE. All NRIs are considered valid for routing, even NRIs from different PLMNs and since NRIs are assumed to be coordinated, the RAN can deduce towards which core operator the message shall be forwarded. (In this case the UE comes from operator A.)  

3. The RAN forwards the RAU message to an appropriate core node, as determined in step 2.

4. The SGSN determines that this user requires no CS/PS coordination by, for example, inspecting the UE-provided NRI and old RAI and determining that the NRI was assigned in the operator’s NRI coordinated area. The SGSN therefore retrieves the context from the old serving SGSN (if necessary).

5. The SGSN accepts the RAU request and sends an accept message back to the UE.

This procedure results in the UE being handled by the same operator as before the RAU was initiated, even if the RAU was initiated due to change of RAT and/or change of registered PLMN ID.

A.2.2
 Uncoordinated NRIs 

In this Scenario a UE comes from an area where the NRIs are not coordinated with the NRIs used in the current area. This means that CS/PS coordination will take place. The basic signalling flow is shown below.
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1. The UE initiates a Routing Area Update and sends a RAU message to the network.

2. The RAN inspects the NRI provided by the UE and, again, all NRIs are considered valid for routing. If there is a match with a configured NRI on a core network interface, the message is routed accordingly. If there is no match (which could happen since NRIs are uncoordinated), the RAN selects an interface based on some internal configuration, for example, in some random fashion. 

3. The RAN forwards the RAU message to the core network node determined in step 3. This message may end up at a core node belonging to any of the sharing operators.

4. The receiving SGSN determines that this user comes from another network/operator or from one of the sharing partner’s uncoordinated NRI area, for example by inspecting the NRI and old RAI provided by the UE, and from this deduces that CS/PS coordination therefore is necessary. This is indicated to the RAN together with the IMSI, to assist RAN in the CS/PS procedure  

5. The RAN performs CS/PS coordination by way of the deterministic “IMSI hash” which selects a target operator to forward this specific user’s message to. The result (from the assumptions) is that 50% of the users will be handled by operator A and 50% by operator B.  

6. The RAN forwards the RAU message to the core network node determined in step 5. RAN also sends IMSI to indicate that PS/CS domain coordination has been done.
7. The receiving SGSN accepts the user and sends an accept message to the UE. 

In this case, the operator that ends up serving the UE does not depend on the value of the NRI provided to the network by the UE, but rather on the “IMSI hash” in RAN’s CS/PS coordination procedure. We see that CS/PS coordination will be achieved if the same “IMSI hash” is used in the PS domain. We also note that the sequence of events is the same as that of the pool centric approach, when the UE performs an update after crossing a pool boundary. 

>>>>>>>>>>>>>> End of change <<<<<<<<<<<<<<<<<<<
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