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	3GPP TS 29.235 v0.3.0 clause A.3 specifies the general architecture of Border Control function in SIP-I based CS domain. Figure A.3.1 shows how CS-IBCF and CS-TrGW fit into the architecture. The Nc reference point is referred between (G)MSC-S and CS-IBCF. The Nb reference point is referred between CS-MGW and CS-TrGW.
The Nc reference point refers to the NNI call control interface between (G)MSC servers in CS domain. The Nb reference point refers to the interfaces between media gateways in CS domain. When interworking between a SIP-I based circuit-switched core network and an external SIP-I based network, as shown in TS 29.235 v0.3.0 clause 4.1 Figure 4.1.1, Nc and Nb reference points are applicable behind the IWU (the logical entities entity that interworks SIP-I signalling in the 3GPP CS Domain with SIP-I signalling of an external SIP-I network) and UP-IWU (the logical entity that performs user plane interworking between the SIP-I based CS Domain and an external SIP-I network).
As the IWU logical entity is typically within the (G)MSC-S and the IWU is not aware of the existence of CS-IBCF, the outgoing SIP-I messages from a 3GPP MSC-IWU assumes that it is signalling to an external network. Hence the interface between CS-IBCF and (G)MSC-S shall not be the Nc reference point. This interface supports the Q.1912.5 profile when interworking with external SIP-I networks. It also supports a subset of the SIP-I on Nc profile when interworking with another SIP-I based CS CN. Note that the SIP-I profile supported on the interface for interworking with other SIP-I based 3GPP CS domain is not 3GPP SIP-I over Nc profile as defined in TS 29.231, because, e.g. MGW selection is not applicable on this interface. The necessary SIP-I profile interworking defined by the main text of this specification shall be performed in (G)MSC-S where IWU is located, and transparent to CS-IBCF.
The UP-IWU is typically within the CS-MGW. Consequently, CS-TrGW shall not perform any SIP-I user plane interworking functions that are defined by the main text of this specification. The interface between CS-TrGW and CS-MGw shall not be Nb reference point, but extend the user plane interface towards external SIP-I based network or SIP-I based 3GPP CS domain.
In line with the proposed changes of the interfaces between CS-IBCF and (G)MSC-S, and between CS-TrGW and CS-MGW (e.g. the CS-IBCF and CS-TrGW extend do not change, but extend the interfaces towards the interworking network), it would be reasonable to propose a typical border control architecture where CS-IBCF and IWU are co-located in the same physical (G)MSC node, and CS-TrGW and UP-IWU are co-located in the same physical CS-MGW node. To have a separate CS-IBCF node may also be justified in the case it is co-located with IMS-IBCF, and so for a separate CS-TrGW when it is co-located with IMS-TrGW. Possible synergies can be expected in such cases (e.g. same or similar functions are found in both CS-IBCF and IMS-IBCF, and CS-TrGW and IMS-TrGW)
TS 29.235 v0.3.0 also notes that it is FFS if based on local configuration, the CS-IBCF may perform transit routing functions as specified in 3GPP TS 23.228. It has been studied and proposed in this pseudo CR to remove the statement because:

1) The typically transit network scenario described in 3GPP TS 23.228 clause 5.19 is not relevant for 3GPP CS networks, since normally 3GPP CS networks serve as either originating or terminating network.

2) Even if the transit network scenario applies, the transit routing shall be done by (G)MSC-S rather than CS-IBCF.
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	The reference point between (G)MSC-S and CS-IBCF shall not be Nc reference point.
The reference point between CS-MGw and CS-TrGW shall not be Nb reference point.  
The CS-IBCF is typically colocated with IWU in a single physical (G)MSC-S node, and the CS-TrGW is typically colocated with UP-IWU in a single physical CS-MGW node. 
CS-IBCF shall not have transit routing function.
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* * * First Change * * * *

A.2
Stage 2 Requirements

Based on operator preference, border control functions may be applied between two SIP-I based 3GPP CS domains or between a SIP-I based 3GPP CS domain and other SIP-I based external network. These functions, provided by the CS-IBCF, are:

-
Controlling transport plane functions;

-
Supporting functions to allow establishing communication between disparate address realms' SIP-I applications;

-
Providing network configuration hiding to restrict the following information from being passed outside of an operator's network: exact number of MSC servers, capacity and topology of the network, naming and addressing of the network nodes;

-
Screening SIP signalling information based on source/destination and operator policy (e.g. remove information that is of local significance to an operator);
-
Generation of CDRs;

Editor's Note: Need of generating CDRs to CS-IBCF may require further evaluation.

-
Selecting the appropriate signalling interconnections (e.g. domain based routing). The IP interconnection between core networks may be supported either by direct connection or by using an intermediate carrier;

-
Supporting network resources allocation taking into consideration the codec negotiation performed by (G)MSSs across one or multiple interconnects, remaining transparent to the SDP negotiation. 
In case border control concepts are to be applied in a SIP-I based CS network, the CS-IBCF acts as an entry point for this network, and also acts as an exit point for this network.

NOTE:
 The CS-IBCF is a logical function, which is typically co-located with the IWU in a single physical (G)MSC node. The CS-IBCF may be implemented in a separate physical node, e.g. if it is co-located with IMS-IBCF.

On the media plane the CS-TrGW is controlled by the CS-IBCF and provides the following funtionalities for the NNI:

-
Opening/closing of gates;

-
QoS packet marking;

-
Resource allocation per flow;

-
NAPT/NAT;

-
Media policing;

NOTE:
 The CS-TrGW is a logical function, which is typically co-located with the UP-IWU in a single physical CS-MGw node. The CS-IBCFTrGW may be implemented in a separate physical node, e.g. if it is co-located with IMS-TrGW.
* * * Next Change * * * *

A.3
Border Control architecture
Figure A.3.1 presents a high-level architecture diagram showing how CS-IBCF and CS-TrGW logical functions fit into the SIP-I based CS domain.
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Figure A.3.1: CS-IBCF and CS-TrGW in SIP-I based CS domain

The CS-IBCF shall be transparent to adjacent 3GPP SIP-I nodes. That is, outgoing SIP-I messages from a 3GPP MSC-IWU shall assume that it is signalling to an external network. The CS-IBCF shall not perform SIP-I profile interworking functions that are defined by the main text of this specification. The CS-IBCF is a logical function that typically co-located with IWU in a single physical (G)MSC-S node, but may also be in a separate physical, e.g. when co-locating with IMS-IBCF.
The CS-TrGW shall be transparent to adjacent 3GPP MGWs. The CS-TrGW shall not perform any SIP-I user plane interworking functions that are defined by the main text of this specification. The CS-TrGW is a logical function that typically co-located with UP-IWU in a single physical CS-MGW node, but may also be in a separate physical node, e.g. when co-locating with IMS-TrGW.
If a logical functions are co-located with (G)MSC and CS-MGW then the Mc interface shall provide the required functionality. If CS-IBCS is physically separated then the CS-IBCF control function is connected to the CS-TrGW via the Ix reference point.

Editor's Note: H.248 profile used for Ix reference point will be defined by CT4 in the new TS 29.238.

* * * End of Change * * * *
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