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1 Introduction

TSG GERAN would like to ask for guidance regarding some open items which came up during “TSG GERAN Adhoc on release 2000 and beyond #1”.

In GERAN,  4 different interfaces between one BSC and the core network(s) are foreseen. They are A, Gb, Iu-cs and Iu-ps. All 4 interfaces are accessable via a single radio cell. This opens a lot of alternatives for the mobiles. It also challenges the mobility management.

2 Open items

2.1 VLR related architecture

For TSG GERAN it is still unclear which of the following 2 core network architectures shall be supported by the RAN.

“2 VLR architecture”

The following figure shows a core with a combined 2G+3G-MSC and a combined 2G+3G-SGSN. Each of these two network elements has only one VLR.



Figure 1 “2-VLR architecture”

2.1.1 “4 VLR architecture”

This figure shows a core with 4 separate network elements. Each of it has its own VLR.



Figure 2 “4-VLR architecture”

2.1.2 Discussion of benefits and drawbacks

The 2-VLR solution is the easiest way for mobility management. E.g. in 2G the Gs interface is existing between SGSN and MSC and a procedure for combined RA+LA update (class B mobiles) is already specified. For 4-VLR solution similar but more complex procedures needs to be specified.

The 4-VLR solution is operating with already deployed 2G-MSCs and 2G-SGSNs. So network operators can continue to use them. The 2-VLR solution requires new combined MSCs and combined SGSNs. Either the 2G HW must be upgraded, if it is possible at all, or all MSCs and SGSNs must be replaced. An upgrade leads to a situation where operators can only “choose” the 2G-vendor as their 3G-vendor. No competition on the 3G-core market is nobodies interest. A replacement would be a hugh invest which most probably jeopardises operators GERAN business cases. This could hinder the success of GERAN at all.

2.2 Rules for attachment to the network

What should be the rules for the mobiles to perform an attach either to the 2G or to the 3G core?

Under which circumstances should the attach be made to the CS-domain; under which circumstances to the PS-domain?

Should the mobile act autonomously or should some network control be included into the standards (e.g. with some parameters in the SYSINFOs)?

2.3 Rules for access to the network

2.3.1 Voice calls

Voice calls can be made via A-, via Iu-cs or as packet-voice via Iu-ps interface. What shall be the rules for the mobile to select one or the other of these interfaces/protocol stacks?

Which kinds of network control should be included into this selection process? During the GERAN adhoc a requirement paper was presented from operator side to introduce a loadsharing mechanism to control the dataflows on the interfaces. For details see chapter 2.3.2 “Loadsharing between the 2G and 3G interfaces”.
2.3.2 Non real time data calls

Non real time data calls (background and interactive) can be made via Gb- or via Iu-ps interface. What shall be the rules for the mobile to select one of these interfaces/protocol stacks?

Which kinds of network control should be included into this selection process? Also for this control purpose a loadsharing mechanism was requested (see chapter 2.3.2).

2.4 Loadsharing between the 2G and 3G interfaces

2.4.1 Why loadsharing ?

To enable a smooth migration from todays BSS to a GERAN on one hand and to migrate from 2G core to 3G core on the other hand the network operators need a mechanism to control the traffic flows to this two different cores. 

A new mobile technique introduced into the market needs approx. only 2 years to get a penetration of 50%. If all mobiles would request connection via the newest type of interface (Iu-cs, Iu-ps), operators have to increase this 3G capacity very quick while 2G capacity becomes more and more unused.

So link- and 2G-core-capacity not used by R‘99 MSs should be used by GERAN-MSs as efficient as possible to protect the invest already made in 2G equipment. So a load-sharing mechanism is needed to direct a certain portion (of voice and non-realtime traffic) to the 2G interfaces.

2.4.2 Methods for loadsharing

Three methods are seen for loadsharing purpose:

· Control the initial access of the mobiles (with parameters in the SYSINFOs adjustable by the operator)

· Redirect the setup attempt of the mobile during the setup phase (user plane not yet working) to the other domain. Still unclear, whether this is feasible at all.

· Perform handover after successful connection setup.

What is the view of TSG SA WG1 on these three ways? Is the signalling load for the handovers something that impacts the core in such a way that effort should be spend to reduce or to avoid it? 

2.5 Indication of network capabilties in the SYSINFOs

In a particular operators network maybe not all 4 interfaces to the core are available and/or they offer only a limited set of capabilities. To inform the mobile stations about these capabilities some additional information will be included in the SYStem INFOrmations which are broadcasted in the radio cells. Here is a first idea to show what is meant.

· A-interface available

· Gb interface available

· Voice over Iu-cs is possible

· Real time cs-data over Iu-cs is possible

· Non real time cs-data over Iu-cs is possible

· Voice over Iu-ps is possible

· Real time ps-data over Iu-ps is possible

· Non real time ps-data over Iu-ps is possible

TSG SA WG1 is asked to modify/extend this list so that TSG GERAN can specify an appropriate coding for the SYSINFOs-
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