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1. Introduction

N2 agreed at the first meeting that N2 are discussing the reference model for the CN protocol study. This contribution proposes the reference model based on 3G TS 23.020, 3G TS 29.002, 3G TS 23.078, GSM 03.60 and the discussions of N2.

2. Reference model

The reference model is needed to identify the reference points to be specified. The reference model is useful for making the consensus what interfaces to be specified.

2.1. Basic reference model

2.1.1.1. Figure 1 and 2 shows the basic reference model. Figure 1 shows the basic reference model except CAMEL related part. Figure 2 shows the basic reference model related CAMEL. These reference models are based on 3G TS 29.002 ver. 3.0.0, GSM 03.60 ver. 6.3.1, and 3G TS 23.078 ver. 3.0.0.  The word, ‘basic’ means that we can assume these as the basement, because the logical entities and the interfaces have already defined in GSM release ’98 and UMTS/IMT-2000 shall evolve from GSM. 
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2.1.1.2. Figure 1: Basic reference model (except CAMEL related part)
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2.1.1.3. Figure 2: Basic reference model (CAMEL related part)

AuC
 Authentication Center

EIR
 Equipment Identity Register

GGSN
 Gateway GPRS Support Node

GMSC
 Gateway Mobile Switching Center

gsmSCF
 GSM Service Control Function

gsmSRF
2.1.1.4.  GSM Specialized Resource Function

gsmSSF
 GSM Service Switching Function

HLR
 Home Location Register

MSC
 Mobile Switching Center

SGSN
 Serving GPRS Support Node

SMS-GMSC
 Short Message Service GMSC

SMS-IWMSC
 Short Message Service Interworking MSC

VLR
 Visitor Location Register

2.1.2. Signalling Plane

The signalling plane consists of protocols for control and support of the transmission plane functions:

-
controlling the routeing path of an established network connection in order to support user mobility;

-
controlling the assignment of network resources to meet changing user demands; and

-
providing supplementary services.

The following signalling planes are used in UMTS/IMT-2000. 

It is proposed that the L2 of SS No.7 not be standardized for UMTS/IMT-2000 and the L3 be applicable both MTP3 and MTP3b. The reason for the proposal is to allow applying ATM for lower layer of SS No.7 to enable to transfer large amount of signalling.

2.1.2.1. MSC/VLR ‑ HLR
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2.1.2.2. Figure 3: Signalling Plane MSC/VLR ‑ HLR
Legend:

-
Mobile Application Part (MAP): This protocol supports signalling exchange with the HLR, as defined in 3G TS 29.002.

-
TCAP, SCCP, and MTP3 (or MTP3b) are the protocols used as SS No.7 signalling.

2.1.2.3. MSC ‑ EIR
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2.1.2.4. Figure 4: Signalling Plane SGSN ‑ EIR

Legend:

-
Mobile Application Part (MAP): This protocol supports signalling between the MSC and the EIR.

2.1.2.5. MSC‑ SMS-GMSC or SMS-IWMSC
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2.1.2.6. Figure 5: Signalling Plane MSC ‑ SMS-GMSC and SGSN ‑ SMS-IWMSC

Legend:

-
Mobile Application Part (MAP): This protocol supports signalling between the MSC and SMS-GMSC or SMS-IWMSC.

2.1.2.7. MSC ‑ GMSC
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2.1.2.8. Figure 6: Signalling Plane MSC ‑ GMSC
Legend:
-
Mobile Application Part (MAP): This protocol supports signalling between the MSC and the GMSC.
2.1.2.9. GMSC ‑ HLR
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2.1.2.10. Figure 7: Signalling Plane GMSC‑ HLR 

Legend:

· Mobile Application Part (MAP): This protocol supports signalling exchange with the HLR.
2.1.2.11. VLR ‑ VLR
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2.1.2.12. Figure 8: Signalling Plane VLR ‑ VLR

Legend:
-
Mobile Application Part (MAP): This protocol supports signalling between the VLR and the VLR.
2.1.2.13. SGSN ‑ HLR

2.1.2.14. 
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2.1.2.15. Figure 9: Signalling Plane SGSN ‑ HLR

Legend:

-
Mobile Application Part (MAP): This protocol supports signalling exchange with the HLR, as defined in 3G TS 29.002, with enhancements for GPRS as described in 3G TS 23.060.

2.1.2.16. SGSN ‑ MSC/VLR
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2.1.2.17. Figure 10: Signalling Plane SGSN ‑ MSC/VLR

Legend:

-
Base Station System Application Part + (BSSAP+): A subset of BSSAP procedures supports signalling between the SGSN and MSC/VLR, as described in subclause "Mobility Management Functionality" and in GSM 29.018. The requirements for the lower layers are specified in GSM 29.016.

2.1.2.18. SGSN ‑ EIR
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2.1.2.19. Figure 11: Signalling Plane SGSN ‑ EIR

Legend:

-
Mobile Application Part (MAP): This protocol supports signalling between the SGSN and the EIR, as described in subclause "Identity Check Procedures" of 3G TS 23.060.

2.1.2.20. SGSN ‑ SMS-GMSC or SMS-IWMSC
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2.1.2.21. Figure 12: Signalling Plane SGSN ‑ SMS-GMSC and SGSN ‑ SMS-IWMSC

Legend:

-
Mobile Application Part (MAP): This protocol supports signalling between the SGSN and SMS-GMSC or SMS-IWMSC, as described in subclause "Point-to-point Short Message Service" of 3G TS 23.060.

2.1.2.22. GSN ‑ GSN
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2.1.2.23. Figure 13: Signalling Plane GSN ‑ GSN

Legend:

-
GPRS Tunnelling Protocol (GTP): This protocol tunnels user data and signalling messages between SGSNs and GGSNs, and between SGSNs, in the GPRS backbone network.

-
User Datagram Protocol (UDP): This protocol transfers signalling messages between GSNs. UDP is defined in RFC 768.

2.1.2.24. GGSN ‑ HLR

This optional signalling path allows a GGSN to exchange signalling information with an HLR. There are two alternative ways to implement this signalling path:

-
If a SS7 interface is installed in the GGSN, the MAP protocol can be used between the GGSN and an HLR.

-
If a SS7 interface is not installed in the GGSN, any GSN with a SS7 interface installed in the same PLMN as the GGSN can be used as a GTP-to-MAP protocol converter to allow signalling between the GGSN and an HLR.

2.1.2.24.1. MAP-based GGSN ‑ HLR Signalling
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2.1.2.25. Figure 14: Signalling Plane GGSN ‑ HLR Using MAP

Legend:

-
Mobile Application Part (MAP): This protocol supports signalling exchange with the HLR, as described in subclause "Network-Requested PDP Context Activation Procedure" of 3G TS 23.060.

2.1.2.25.1. GTP and MAP-based GGSN ‑ HLR Signalling
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2.1.2.26. Figure 15: Signalling Plane GGSN ‑ HLR Using GTP and MAP

Legend:

· GPRS Tunnelling Protocol (GTP): This protocol tunnels signalling messages between the GGSN and the protocol-converting GSN in the GPRS backbone network.
· Interworking: This function provides interworking between GTP and MAP for GGSN ‑ HLR signalling.
2.1.2.27. gsmSCF ‑ gsmSSF
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2.1.2.28. Figure 16: Signalling Plane gsmSCF ‑ gsmSSF

Legend:

-
CAMEL Application Part (CAP): This protocol supports signalling between the gsmSCF and the gsmSSF, as described in 3G TS 23.078.

2.1.2.29. gsmSCF ‑ gsmSRF
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2.1.2.30. Figure 17: Signalling Plane gsmSCF ‑ gsmSRF

Legend:

-
CAMEL Application Part (CAP): This protocol supports signalling between the gsmSCF and the gsmSRF, as described in 3G TS 23.078.
2.1.2.31. gsmSCF ‑ MSC
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2.1.2.32. Figure 18: Signalling Plane gsmSCF ‑ MSC

Legend:

-
Mobile Application Part (MAP): This protocol supports signalling between the gsmSCF and the MSC, as described in 3G TS 23.078.
2.1.2.33. gsmSCF ‑ HLR
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2.1.2.34. Figure 19: Signalling Plane gsmSCF ‑ HLR

Legend:

-
Mobile Application Part (MAP): This protocol supports signalling between the gsmSCF and the HLR, as described in 3G TS 23.078.
2.1.2.35. gsmSRF – MSC

2.1.2.36. 3GPP does not specify the protocol on the interface.
2.1.2.37. gsmSRF – GMSC

2.1.2.38. 3GPP does not specify the protocol on the interface.
2.2. Proposed reference models

This section proposes the reference models for each discussion items that still going on in the N2, such as GLR, LCS, and CAMEL for GPRS.

2.2.1. Proposed reference model for GLR
Figure 20 shows the proposed reference model for GLR. This is based on the TR for GLR. This should be merged into Figure 1, the basic reference model except CAMEL, if GLR is introduced in UMTS/IMT-2000.
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Figure 20: Proposed reference model for GLR

GLR
 Gateway Location Register

IM-GSN
 Intermediate GPRS Support Node

IM-MSC
 Intermediate Mobile Switching Center

2.2.1.1. Signalling Plane

The following signalling planes are used if GLR is used in UMTS/IMT-2000:
2.2.1.1.1. HLR ‑ GLR
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Figure 21: Signalling Plane HLR ‑ GLR

Legend:

-
Mobile Application Part (MAP): This protocol supports signalling exchange with the GLR, as defined in 3G TS 29.002, with enhancements for GLR as described the TR on GLR.

2.2.1.1.2. MSC/VLR – GLR/IM-MSC
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Figure 22: Signalling Plane MSC/VLR – GLR/IM-MSC

Legend:

-
Mobile Application Part (MAP): This protocol supports signalling exchange with the GLR/IM-MSC, as defined in 3G TS 29.002, with enhancements for GLR as described in the TR on GLR.

2.2.1.1.3. SGSN ‑ GLR
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Figure 23: Signalling Plane SGSN ‑ GLR

Legend:

-
Mobile Application Part (MAP): This protocol supports signalling exchange with the GLR, as defined in 3G TS 29.002, with enhancements for GLR as described in the TR on GLR.

2.2.1.1.4. IM-GSN – GLR
This optional signalling path allows a IM-GSN to exchange signalling information with an GLR. There are two alternative ways to implement this signalling path:

-
If a SS7 interface is installed in the IM-GSN, the MAP protocol can be used between the IM-GSN and an GLR.

-
If a SS7 interface is not installed in the IM-GSN, any GSN with a SS7 interface installed in the same PLMN as the IM-GSN can be used as a GTP-to-MAP protocol converter to allow signalling between the IM-GSN and an GLR.

2.2.1.1.5. MAP-based IM-GSN ‑ GLR Signalling
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Figure 24: Signalling Plane IM-GSN ‑ GLR Using MAP

Legend:

-
Mobile Application Part (MAP): This protocol supports signalling exchange with the HLR, as described in subclause "Network-Requested PDP Context Activation Procedure" of the TR on GLR.

2.2.1.1.6. GTP and MAP-based IM-GSN ‑ GLR Signalling
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Figure 25: Signalling Plane IM-GSN ‑ GLR Using GTP and MAP

Legend:

· GPRS Tunnelling Protocol (GTP): This protocol tunnels signalling messages between the IM-GSN and the protocol-converting GSN in the GPRS backbone network.
· Interworking: This function provides interworking between GTP and MAP for IM-GSN ‑ GLR signalling.
2.2.1.1.7. HLR ‑ GLR
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Figure 26: Signalling Plane HLR ‑ GLR

Legend:

-
Mobile Application Part (MAP): This protocol supports signalling exchange with the GLR, as defined in 3G TS 29.002, with enhancements for GLR as described the TR on GLR.

2.2.1.1.8. SMS-GMSC ‑ GLR
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Figure 27: Signalling Plane SMS-GMSC ‑ GLR

Legend:

-
Mobile Application Part (MAP): This protocol supports signalling exchange with the GLR, as defined in 3G TS 29.002, with enhancements for GLR as described the TR on GLR.

2.2.1.1.9. GGSN – IM-GSN, IM-GSN – SGSN
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Figure 28: Signalling Plane GSN ‑ GSN

Legend:

-
GPRS Tunnelling Protocol (GTP): This protocol tunnels signalling messages between IM-GSNs and GGSNs, and between SGSNs, in the GPRS backbone network, as described in subclause "Network-Requested PDP Context Activation Procedure" of the TR on GLR.
-
User Datagram Protocol (UDP): This protocol transfers signalling messages between GSNs. UDP is defined in RFC 768.

2.2.2. Proposed reference model for LCS
Figure 29 shows the proposed reference model for LCS. This is based on the CR A202, N2 99137. This should be merged into Figure 1, the basic reference model except CAMEL, if LCS is introduced in UMTS/IMT-2000.
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Figure 29: Proposed reference model for LCS

GMLC
 Gateway Mobile Location Center

SMLC
 Serving Mobile Location Center

2.2.2.1. Signalling Plane

The following signalling planes are used in LCS of UMTS/IMT-2000:
2.2.2.1.1. MSC/VLR ‑ SMLC
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Figure 30: Signalling Plane MSC/VLR ‑ SMLC

Legend:

-
Mobile Application Part (MAP): This protocol supports signalling exchange with the SMLC, as defined in 3G TS 29.002.

2.2.2.1.2. MSC/VLR ‑ GMLC
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Figure 31: Signalling Plane MSC/VLR ‑ GMLC

Legend:

-
Mobile Application Part (MAP): This protocol supports signalling exchange with the GMLC, as defined in 3G TS 29.002.

2.2.2.1.3. HLR - GMLC

[image: image32.wmf]SCCP

L2

MTP3(b)

L2

MTP3(

b

)

SCCP

HLR

SMLC

TCAP

MAP

TCAP

MAP

L1

L1


Figure 32: Signalling Plane HLR - GMLC

Legend:

-
Mobile Application Part (MAP): This protocol supports signalling exchange with the GMLC, as defined in 3G TS 29.002.
2.2.3. Proposed reference model for CAMLE for GPRS
Figure 33 shows the proposed reference model for CAMEL for GPRS. This is based on the proposed CR on 03.78. This should be merged into Figure 2, the basic reference model for CAMEL, if CAMEL for GPRS is introduced in UMTS/IMT-2000.
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Figure 33: Proposed reference model of CAMEL for GPRS

gprsSSF
GPRS Service Switching Function

2.2.3.1. Signalling Plane

The following signalling planes are used in LCS of UMTS/IMT-2000:
2.2.3.1.1. gsmSCF ‑ gprsSSF

[image: image34.wmf]SCCP

L2

MTP3(b)

L2

MTP3(b)

SCCP

gsmSCF

gprsSSF

TCAP

CAP

TCAP

CAP

L1

L1


Figure 34: Signalling Plane gsmSCF ‑ gprsSSF

Legend:

-
CAMEL Application Part (CAP): This protocol supports signalling between the gsmSCF and the gprsSSF, as described in 3G TS 23.078.
3. Proposal

This contribution proposes the reference model as the basis of the CN protocol discussion, and also proposes to change the specifications, e.g., clause 4 of 3G TS 29.002, Configuration of the mobile network, 3G TS 23.060 and 3G TS 23.078, based on the section 2.2. 

It is also proposed that the L2 of SS No.7 not be standardized for UMTS/IMT-2000 and the L3 be applicable both MTP3 and MTP3b. The reason for the proposal is to allow applying ATM for lower layer of SS No.7 to enable to transfer large amount of signalling.
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