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1. Introduction
This paper discusses the location of the NeDS function for the IMS static anchoring approach, i.e. CCCF based NeDS or HSS based NeDS. 
The paper has a look beyond VCC and tries to analyse the NeDS function as a general routing function. 

The paper does not discuss the interworking between the CCCF and the NeDS.
2. NeDS function for calls terminated at GMSC
A call originated in CS domain or PSTN network is delivered at the user’s home GMSC function as the call is directed to CS.
A. CCCF based NeDS








1. The GMSC sends a Send Routing Information (SRI) query to the HSS to retrieve the routing information:

· In case of a VCC subscriber, the HSS returns subscriber’s T-CSI (Terminating CAMEL Subscription Information) indicating VCC subscription or IMS service control.

· In case of a non VCC subscriber, the HSS sends a Provide Roaming Number request to the VMSC and provides the MSRN back to the GMSC.
2. If the HSS returns with a T-CSI indicating VCC subscription or IMS service control, the GMSC continues the CAMEL processing by sending an Initial DP to the CCCF/NeDS requesting routing instructions.
3a. The CCCF/NeDS determines that the call shall be routed to the CS domain and allocates an IMS RN towards the user’s IMS network.
3b. If the HSS returns with a MSRN, the GMSC sends an Initial Address Message (IAM) towards the user’s VMSC.

B. HSS based NeDS
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1. The GMSC sends a Send Routing Information (SRI) query to the HSS to retrieve the routing information:

· In case of a VCC subscriber, the HSS interacts with the NeDS function to determine whether the call needs to be routed to the CS or IMS domain.

· In case of a non VCC subscriber, the HSS sends a Provide Roaming Number request to the VMSC.

2a. In case of a VCC subscriber, the SRI ACK contains a IMRN towards the user’s IMS network.
2b. In case of a non VCC subscriber, the SRI ACK contains a MSRN towards the user’s VMSC.
C. Discussion
If the network supports CAMEL, it is just a configuration issue whether the NeDS is co-located to the CCCF or to the HSS.
A CCCF based NeDS function also allows the support of pre Rel-7 HSS (no NeDS inside).

A HSS based NeDS function does not require an intermediate CAMEL step, which reduces some signaling load.
3. NeDS function for calls terminated at MGCF
The CS or IMS incoming call is directed to IMS.
A. CCCF based NeDS
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1. The originating network sends an Invite request to the I-CSCF (IMS incoming call) or IAM to the MGCF (CS incoming call).

2. The Invite message is sent to the I-CSCF for the terminating user according to the Serving to Serving-CSCF procedures as defined in 3GPP TS 23.228.
3. The S-CSCF validates the service profile, and invokes the CCCF/NeDS as part of a termination service logic required for this user.

4a. The CCCF/NeDS determines that the call is to be routed to IMS (Network domain selection function), and sends the Invite back to the S-CSCF. The CCCF is kept in the call chain.

5a. A normal IMS session setup is performed towards the UE and back to the originating network. The signalling between the S-CSCF and the UE goes through the P-CSCF (not shown).

4b. The CCCF/NeDS determines that the call is to be routed to the CS domain or the subscriber is a non-VCC subscriber and sends a MSRN request over Sh (Diameter) or C-Interface (MAP) to the HSS (HSS sends PRN to the VMSC).
5b. The S-CSCF sends an INVITE towards the CS domain.
5c. The MGCF sends IAM to the VMSC.
B. HSS based NeDS
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1. The originating network sends an Invite request to the I-CSCF (IMS incoming call) or IAM to the MGCF (CS incoming call).

2. The I-CSCF queries the HSS/NeDS. NeDS determines where the call is to be routed.

3a. HSS/NeDS decide to route the call into IMS and selects the user’s S-CSCF.

4a. An Invite message is sent to the S-CSCF for the terminating user according to the Serving to Serving-CSCF procedures as defined in 3GPP TS 23.228.
5a. The S-CSCF validates the service profile, and invokes the CCCF as part of a termination service logic required for this user. The CCCF is kept in the call chain. 

6a. The CCCF queries the HSS/NeDS for requesting the routing decision.
7a. The call is to be routed to the IMS.

7aa. The call is to be routed to the CS.

3b. The subscriber is a non-VCC subscriber and NeDS decides that the call is to be routed to the CS domain. The HSS sends PRN to the VMSC.
4b. The HSS responds to the I-CSCF with a CS RN.
5b. The I-CSCF sends an INVITE towards the CS domain.

6b. The MGCF sends IAM to the VMSC.

C. Discussion

For dual mode handsets without VCC functionality, a HSS based NeDS function allows easy re-routing into the CS domain, which reduces signaling.
For VCC subscribers, the call needs anyhow be routed into the IMS domain - terminated service control is required in the IMS. A HSS based NeDS solution does not provide any benefits for VCC.

A CCCF based NeDS solution allows VCC with legacy HSS (no NeDS inside), this may save investments when introducing VCC.
4. Conclusion/Recommendation
SA2 should conclude that pre Rel-7 HSS (no NeDS function inside) may support VCC to save investments when introducing VCC.

If the CS domain supports CAMEL, it is not impacted by the selected approach. Only configuration in the IMS network is required.
The paper has shown that the location of the NeDS function in the HSS has only very minor efficiency benefits compared with a CCCF based solution, but has the mayor drawback not to support pre Rel-7 HSS.

Not discussed within this document, but this has to be when following the HSS based NeDS approach, is the interworking between the CCCF and the NeDS function, which will most probably add some additional signaling load.
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