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1. Introduction

TS 23.060 
 indicates: “Optionally, the MSC/VLR can be enhanced for more-efficient co-ordination of packet- switched and circuit-switched services and functionality: e.g., combined GPRS and non-GPRS location updates.

The above Operators are interested to encourage 3GPP to specify further developments under the signalling reduction work item.

With the addition of a PS GPRS overlay over CS GSM networks, location management traffic will be increased significantly by the introduction of routing areas, and the increasing number of PS users.

An overload of various network nodes, in particular HLRs , that were initially dimensioned for CS traffic is inevitable.

The following contribution quickly reviews the current Location management and mobility management schemes and proposes a simple solution to reduce signalling caused by the SGSN towards the HLR.  

2. Location management and mobility management concepts overview

From a logical point of view, the Core Network (CN) consists of two service domains:

· a CS service domain (earlier named PSTN/ISDN domain) 

· a PS service domain (earlier named IP domain) or 

· both of these domains together.

A UE supporting both CS services and PS services needs a CS service state machine and a PS service state machine. The two peers of the service state machine are working independently to each other, although associated to the same UE. The UE-CN signalling aims to keep the peer entities synchronised.

TS 23.121, shows two CN configurations:  

· one PS service node and one CS service nodes (figure 4.8)
and 

· one combined CS and PS service node (figure 4.9)
In the separate CN architecture case, the CN consists of:

	· a CS service domain with evolved MSC/VLR, 3G_MSC/VLR, as the main CS serving node and

	· a PS service domain with evolved SGSN/GGSN, 3G_SGSN and 3G GGSN, as the main PS serving nodes.


[image: image1.wmf] Two 

Iu 

signalling connections

   (“two RANAP instances”)

UTRAN

3G SGSN

HLR

3G MSC/VLR

UE

 CS service

domain

 Two CN service domains

 One RRC connection

 UTRAN with

distribution

functionality

 PS service

domain

 Common subscription

 

data base

 CS 

state

PS state

PS state

 CS state

 CS location

 PS location


Figure 4.8: Overview of the UE registration and connection principles within UMTS
for the separate CN architecture case 
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Figure 4.9: Overview of the UE registration and connection principles within UMTS
for the integrated CN architecture case

In the integrated CN architecture case, the CN consists of:

	· both a CS service domain and an PS service domain with a UMSC as the main CS and PS serving node.


3. Synthesis

It was determined that figure 4.8 can yield to an optimised solution, without requiring to implement fig 4.9.  

One possible scheme is as follows:
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In order to relieve the D interface signalling load, the solution involves changes to:

· the Gs interface between MSc/VLR and SGSN and 

· to the Gr interface between SGSN and HLR 

The changes consist in new messages to be carried by Gr and Gs interfaces
.  

Based on simulation results, such changes are expected to yield a significant signalling reduction over Gr and D interfaces.

4. Operators Proposal

The Operators propose that 3GPP:

· Adopts a new work item entitled “ HLR CS PS Location Management Signalling Reduction”

· Examines the proposals backward compatibility aspects

· Evaluates the proposed BSSAP+ (over Gs) and MAP (over Gr) signalling extensions 
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�PAGE \# "'Page: '#'�'"  �� This is more than just a few new messages over the Gs interface. The protocol on the Gs interface is an extension of BSSAP (defined in GSM 09.16 & GSM 09.18 and their 3G successors); the messages shown in your diagram are all MAP messages, which would need to be translated to run over BSSAP+. This is non-trivial.


�PAGE \# "'Page: '#'�'"  �� This again is non-trivial; we need to consider especially the interworking between an updated SGSN/MSC/VLR combination and an "old" HLR, in order to avoid extra signalling by way of protocol fallback.





