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1. Introduction

This document builds upon the discussion in the Sophia meeting on the registration flows for roaming mobiles that are currently in the appendix of 23.228. 

2. Technical discussion

The Registration procedures are a key part of the R00 architecture, and need to give operator’s flexibility in how they deliver services to their users when at home or when roaming.  Operator’s also require the IM Subsystem to offer the benefits of distributed operation that IP based technology offers and these benefits are starting to become available with ongoing developments and discussion within the 3GPP community on aspects such as MSC Server and split GPRS architecture.

1. The following flows illustrate the concepts of:

2. Network operation using the same mechanisms when acting as HPLMN and VPLMN.

3. The use of a Proxy when the SCSCF is not in the serving PLMN.

4. The use of a Proxy allocated as and when required.

5. A clear separation of the decisions and processing for HPLMN/VPLMN control, Proxy and SCSCF selection.

6. Use of the Resource Broker in both HPLMN and VPLMN

7. Use of a Signalling Relay to enable the correct HSS for the users to be identified for incoming requests.

3. Re-drawing of the flows to show the clear relationships between the UE, VPLMN and HPLMN and their associated entities.

4. Proposals

5. The information flows of section 4 of this document should be used to revise the current flows and text of section Appendix B.3.1 onwards of Appendix B.3 within 23.228. 

6. Revised Registration information flows

[Based upon the text discussion of section 2, discussion of S2-001270, along with the ongoing discussion on the S2 e-mail exploder the following information flows have been developed as enhancements of the current flows of Appendix B3 of 23.228.]

Section 1

Registration information Flow A

Please note that this text only covers section B.3.1, Registration Information Flow A: Start of Registration.
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Figure 1: Registration Information Flow A: Start of Registration

A1
Register(i)




Ue to vI-CSCF (‘first element’)


Control information



Ue address

Subscriber Identity

home domain name


Initiation of information flow: Ue securing a signalling channel in the “PS” domain, and deciding to initiate the IPMM subsystem registration.

Processing upon receipt: As shown in figure 1, when the vI-CSCF (‘first element’) in the vPLMN to which the UE is attached, receives the registration request, it examines the “home domain name” to discover the ingress point of the UE’s  home network.  The vI-CSCF (‘first element’) will insert its own “name” in the contact header, and insert the local network capabilities, and possibly the local network entry point into the Register information flow.  The information flow (A2) is initiated.  (Note: The role that the ‘first element’ plays in this function is that of an I-CSCF to determine the correct handling for the ‘home domain name’ as well as linkage to the RB functionality to know what locfal network capabilities are available).

A2
Register(ii)

vI-CSCF (‘first element’) to Signalling Relay in Home PLMN 


Control information



vI-CSCF  identity

Subscriber Identity

home domain name

Local Network contact identity (the identity that the registration would be returned to in the case of visited serving CSCF)

Local Network capabilities


Initiation of information flow:  Receipt of information flow (A1).

Processing upon receipt: The Signalling Relay in the Home PLMN receives the register information flow (1), and determines from the Subscriber Identity which HSS the information flow should be passed. 

A3 
Register(iii)
Signalling Relay in Home PLMN to HSS in Home PLMN


Control information



vI-CSCF  identity

Subscriber Identity

home domain name

Local Network contact identity (the identity that the registration would be returned to in the case of visited serving CSCF)

Local Network capabilities


Initiation of information flow:  Receipt of information flow (A2).

Processing upon receipt: Based upon the subscriber’s identity, the Signalling Relay in the Home PLMN forwards the registration request to the relevant HSS that holds the subscribers details.   (Note: The contents of the Message are unchanged from those received).
A4
-


hHSS


Control information



vI-CSCF Identity

Subscriber Identity

Local Network capabilities

Local Network contact identity


Initiation of information flow:  Receipt of information flow (A3).

Processing upon receipt:  The hHSS determines whether the UE is in the home PLMN (non roaming user) or the visited PLMN (roaming user). The hHSS also determines whether the Serving CSCF is to be in the Home PLMN or the Visited PLMN.

___________________________________________________________________________________

End of Text

Section 2

Registration information Flow B: Continuation of Registration – serving CSCF in home network

This section is relevant to Section B.3.2. of the proposal in 23.832 Appendix B, where it has been determined that the S-CSCF is to reside in the Home Network.
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Figure 2: Continuation of Registration – serving CSCF in home network

H1
RB-Query
HSS in Home PLMN to hI-CSCF (Resource Broker part) in Home PLMN


Control information



Required Capabilities

Other FFS


Initiation of information flow:  Result of procedure (A4).

Processing upon receipt: As shown in figure 2, after processing the information in (A3) together with the information held in the HSS, the HSS sends a request to the hI-CSCF in the HPLMN instructing it to select a CSCF that is to take the role of a Serving CSCF within the HPLMN.

H2
RB-Query
hI-CSCF (Resource Broker part) in Home PLMN


Control information



Required Capabilities

Other FFS


Initiation of information flow:  Receipt of information flow (H1).

Processing upon receipt:  Upon receipt of  information flow (H1) the Resource Broker (part of the hI-CSCF) in the Home PLMN selects a CSCF within the Home PLMN to take the role of a Serving CSCF.

H3
RB-Query-response hI-CSCF (RB) (HomePLMN) to HSS (HomePLMN)


Control information



Serving CSCF Identity


Initiation of information flow:  Result of procedure (H2).

Processing upon receipt:  After selection of the Serving CSCF (S-CSCF) by the I-CSCF Resource Broker, the I-CSCF returns the identity of the selected hS-CSCF to the HSS (Home PLMN).
H4
OK 200
HSS (HomePLMN) to  vI-CSCF (ResourceBroker part)


Control information



Serving CSCF identity

Call Control in HPLMN

Select P-CSCF 


Initiation of information flow:  The HSS receives information flow (H3).

Processing upon receipt: Once the hS-CSCF has been selected by the hI-CSCF(Resource Broker part), the identity is passed to the HSS in the HomePLMN. The HSS forwards information flow H4 to the vI-CSCF in the VisitedPLMN with the identity of the select S-CSCF. It also instructs the vI-CSCF in the VisitedPLMN that the call control is to be handled in the HomePLMN, and  to go ahead and select a CSCF to take the role of a Proxy CSCF (P-CSCF).  

H5
vI-CSCF in Visited PLMN


Control information



Serving CSCF Identity

Call Control in HPLMN

Select P-CSCF


Initiation of information flow:  Receipt of information flow (H4).

Processing upon receipt:  Upon receipt of  information flow (H4) the vI-CSCF in the Visited PLMN analyses the parameters received from the Home PLMN.  In this case they indicate that Call Control Home PLMN is to be used and the associated identity of the hS-CSCF in the Home PLMN and that a Proxy CSCF should be selected.  The vI-CSCF (Resource Broker part) selects a CSCF within the Visited PLMN to take the role of a Proxy CSCF (P-CSCF) and initiates information flow H6.

H6
Register
vI-CSCF (Visited PLMN) to P-CSCF (Visited PLMN)


Control information



Ue address

Subscriber Identity

home domain name 

Serving CSCF identity

I-CSCF identity


Initiation of information flow:  Result of procedure (H5).

Processing upon receipt: Once the P-CSCF has been select by the v I-CSCF Resource Broker in the Visited PLMN, the ‘Register’ information flow is passed to the P-CSCF in the Visited network. The identities of the S-CSCF and the vI-CSCF (VPLMN) are recorded by the P-CSCF. The hS-CSCF identity is used to forward the Register information flow to the hS-CSCF in the Home PLMN. 

H7
Register
P-CSCF (Visited PLMN) to hS-CSCF (Home PLMN)


Control information



Ue address

Subscriber Identity

home domain name 

Serving CSCF identity

I-CSCF identity

Proxy CSCF  identity


Initiation of information flow:  Receipt of information flow  (H6).

Processing upon receipt: Once the P-CSCF has received the identity of the hS-CSCF in the Home PLMN, the ‘Register’ information flow is passed to the hS-CSCF in the Home network. The identities of the hS-CSCF and the vI-CSCF (VPLMN) are recorded by the P-CSCF and the identity of P-CSCF is added.  The information flow (H7) is initiated.

H8
Cx Pull

hS-CSCF (Home PLMN) to Signalling Relay (Home PLMN)


Control information



Ue address

Subscriber Identity

home domain name 

Proxy CSCF  identity

Serving CSCF identity


Initiation of information flow:  Receipt of information flow  (H7).

Processing upon receipt: On receiving information flow (H7), the S-CSCF records the identities of the P-CSCF in the Visted PLMN. By using the ‘home domain name’ the S-CSCF can forward a request to the HSS (via the Signalling Relay ) in the Home PLMN) and request information about the subscriber.

H9
Cx Pull

Signalling Relay  (Home PLMN) to HSS (Home PLMN)


Control information



Ue address

Subscriber Identity

home domain name 

Proxy CSCF  identity

Serving CSCF identity


Initiation of information flow:  Receipt of information flow  (H8).

Processing upon receipt: On receiving information flow (H8), the Signalling Relay in the Home PLMN determines the location of the HSS to which the Cx Pull message is to be forwarded. 

H10
Cx Pull response
HSS (Home PLMN) to S-CSCF (Home PLMN)


Control information



Subscriber Profile


Initiation of information flow:  Receipt of information flow  (H9).

Processing upon receipt: Upon receipt of information flow H9, the HSS retrieves the subscribers profile. This is forwarded to the Serving CSCF in the Home PLMN.. 

H11
OK 200
hS-CSCF (HomePLMN) to P-CSCF (VisitedPLMN) 


Control information



FFS


Initiation of information flow:  Upon the serving CSCF in the HomePLMN receiving information flow (H10).

Processing upon receipt: The S-CSCF in the Home PLMN responds to the P-CSCF to confirm the completion of the registration process.  

H12
OK 200
P-CSCF (VPLMN) to hI-CSCF (VPLMN)


Control information



Proxy CSCF identity

FFS


Initiation of information flow:  Upon the P-CSCF in the VPLMN receiving information flow (H11).

Processing upon receipt: The P-CSCF in the Visited PLMN forwards the confirmation to the hI-CSCF within the Visited PLMN, together with the identity of the P-CSCF. 

H13
OK 200
hI-CSCF (VPLMN) to UE


Control information



Proxy CSCF identity




Initiation of information flow:  Upon the hI-CSCF in the VPLMN receiving information flow (H12).

Processing upon receipt: The identity of the P-CSCF in the Visited PLMN is passed to the UE. However, it is not necessary for the UE to know whether the CSCF identity is taking the role of a Proxy or a Serving CSCF.
___________________________________________________________________________________

End of Text

Section 3

Registration information Flow C: Continuation of Registration – serving CSCF in visited network
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Figure 3: Continuation of Registration – serving CSCF in visited network

V1
OK 200
HSS (HomePLMN) to  vI-CSCF  (VisitedPLMN)


Control information



Call Control in VPLMN

Select S-CSCF

Required Capabilities 


Initiation of information flow:  Result of procedure (A4).

Processing upon receipt: Once it has been determined by the HSS that the S-CSCF is to reside in the Visited PLMN, the HSS sends the required capabilities to the vI-CSCF in the Visited PLMN.  See figure 3.

V2
vI-CSCF (RB function)  in Visited PLMN


Control information



Serving CSCF Identity

Call Control in VPLMN

Select S-CSCF


Initiation of information flow:  Receipt of information flow (V1).

Processing upon receipt:  Upon receipt of  information flow (V1) vI-CSCF analyses the parameters received from the Home PLMN.  In this case they indicate that Call Control in Visited PLMN is to be used.  The vI-CSCF (Resource Broker part) in the Visited PLMN selects a CSCF within the Visited PLMN to take the role of a Serving CSCF (vS-CSCF). The vI-CSCF  initiates information flow (V3) to the selected vS-CSCF.

V3
Register
vI-CSCF  (V PLMN) to S-CSCF (V PLMN)


Control information



Ue address

Subscriber Identity

home domain name Proxy CSCF  identity (null address)

Serving CSCF identity

VICSCF  identity


Initiation of information flow:  Receipt of information flow  (V2).

Processing upon receipt: The Resource Broker of the vI-CSCF in the Visited PLMN selects a CSCF to take the role of a Serving CSCF and forwards the register message to the vS-CSCF 

V4
Cx Pull

S-CSCF (V PLMN) to Signalling Relay  (Home PLMN)


Control information



Ue address

Subscriber Identity

home domain name 

Proxy CSCF  identity (null address)

Serving CSCF identity


Initiation of information flow:  Receipt of information flow  (V3).

Processing upon receipt: On receiving information flow (V3), the S-CSCF records the identities of the I-CSCF  in the Visted PLMN. By using the ‘home domain name’ the S-CSCF can forward a request to the HSS (via the Signalling Relay  in the Home PLMN) and request information about the subscriber.

V5
Cx Pull

Signalling Relay  (Home PLMN) to HSS (Home PLMN)


Control information



Ue address

Subscriber Identity

home domain name 

Proxy CSCF  identity (null address)

Serving CSCF identity


Initiation of information flow:  Receipt of information flow  (V4).

Processing upon receipt: On receiving information flow (V4), the Signalling Relay in the Home PLMN determines the location of the HSS to which the Cx Pull message is to be forwarded. 

V6
Cx Pull response
HSS (Home PLMN) to S-CSCF (Visited PLMN)


Control information



Subscriber Profile


Initiation of information flow:  Receipt of information flow  (V5).

Processing upon receipt: Upon receipt of information flow (V5), the HSS retrieves the subscribers profile. This is forwarded to the Serving CSCF in the Visited PLMN.. 

V7
OK 200
vS-CSCF (VPLMN) to vI-CSCF  (VPLMN)


Control information



S- CSCF identity

FFS


Initiation of information flow:  Upon the S-CSCF in the VPLMN receiving information flow (V6).

Processing upon receipt: The S-CSCF in the Visited PLMN forwards the confirmation to the vI-CSCF within the Visited PLMN, together with the identity of the vS-CSCF. 

V8
OK 200
vI-CSCF  (VPLMN) to UE


Control information



S- CSCF identity




Initiation of information flow:  Upon the vI-CSCF in the VPLMN receiving information flow  V6 .

Processing upon receipt: The identity of the S-CSCF in the Visited PLMN is passed to the UE. However, it is not necessary for the UE to know whether the CSCF identity is taking the role of a Proxy or a Serving CSCF.
___________________________________________________________________________________

End of Text
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