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1 Handover between 3G and 2G MSCs

TS 22.101 chapter 17 discusses the handover requirements and states the following:

‘Handover between UMTS and GSM systems (in both directions) is required, even if this requires changes to GSM specifications.’

To allow handover between 3G and 2G MSC in both directions the interface between the MSCs has to be standardised.

The handover scenarios to/from 2G are discussed based on a GSM TCH/F14.4 multislot environment. Such an environment provides the highest user rates possible in GSM, on the other hand it has the highest complexity.

Further it is assumed that the anchor MSC concept is used (i.e. the IWF remains in the anchor MSC). 

The figures show both the transparent and the non-transparent services. In case of transparent services the RLP function is not used.

1.1 Handover from 3G to 2G

The IWF remains in the 3G MSC during a handover from a 3G to a 2G MSC. The transcoder location is in the 2G BSS, the 2G MSC is transparent to the user plane.
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Figure 1: Handover from 3G to 2G

To avoid changes in a lot of 2G transcoders it is proposed that the 3G MSC/IWF supports the GSM A-interface protocols. Therefore after the handover the 3G MSC/IWF has to support the following configuration:

· A-TRAU or modified V.110 frames as defined in 04.21 and 08.20

· up four 4 16kbit/s substreams multiplexed in one 64kbit/s channel (Split/Combine function and Multiplexing function as defined in 04.21 and 08.20)

1.2 Handover from 2G to 3G

The IWF remains in the 2G MSC during a handover from a 3G to a 2G MSC. The transcoder location is in the 3G MSC.

There are two possible configurations for the 3G MSC – 2G MSC interface:

1. the 2G MSC/IWF remains unchanged. In this case the 3G MSC has to convert the Iu UP protocols to the GSM A-interface protocols.

In uplink direction this results in the following requirements for the 3G MSC:

· termination of Iu UP (AAL2) and conversion into A-TRAU or modified V.110 frames (as defined in 04.21 and 08.20)

· then the Split/Combine function (as defined in 04.21) has to be applied, the Split/Combine function distributes the A-TRAU/V.110’ frames in 16kbit/s substreams. Eventually Padding has to be applied. In case of a non-transparent service complete RLP frames (each consisting of two A-TRAU or four V.110’ frames) have to be distributed.

· finally the 16kbit/s substreams (up to four) have to be multiplexed in one 64kbit/s channel (Multiplexing function as defined in 08.20)

For each user rate another combination of the above mentioned functions has to be applied.  

Such a functionality is

· very complex,

· complicate to control

· and not at all flexible as for every user rate another combination has to be applied

Therefore it is proposed to use 

2. a modified (or new) protocol between 3G and 2G MSC. This requires changes to 2G specifications, but according to 22.101 it is allowed to modify 2G specifications to allow handover.

A modified (or new) protocol between 3G and 2G MSC should fulfil the following requirements:

1. an unique frame format should be used for all user rates 

2. a plain 64kbit/s channel without substreams should be used

3. the overhead for synchronisation etc. should be kept small

4. to limit the changes to 2G MSC/IWFs it should be easy to implement the protocol in 2G MSC/IWF

Existing 2G MSC/IWF support the A-TRAU frame format that fulfils the third requirement quite well. Therefore it is proposed to modify the A-TRAU frame format in a way that it fulfils additionally the requirements one and two in addition. 

Figure 2 shows the proposed configuration for a handover from 3G to 2G. The modified protocol is called A-TRAU’.

It is proposed to use the A-TRAU’ protocol for handover between 3G and 2G MSCs, the protocol is shown in tdoc N3#99xxx.
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Figure 2: Handover from 2G to 3G

2 Proposed architecture for 3G

During the last meetings an architecture was proposed (without taking handover scenarios into account), the next figure details this architecture. 
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Figure 3: Proposed 3G architecture
Although the internal 3G MSC interfaces are proprietary such an approach has several advantages:

· both the 3G and 2G IWF have to handle the same protocol (A-TRAU’)

· the A-TRAU’ protocol would be used for handover between 3G MSCs as well as for handover from 2G to 3G MSCs (and could be used for handover from 3G to 2G MSCs, if 2G TC are changed) 

Note: It is an implementation option to use A-TRAU’ between transcoder and IWF. It is also possible to terminate Iu UP (AAL2) directly in IWF, in this case an IWF instead of a transcoder is required in MSC-B after an Inter MSC handover (for the generation of A-TRAU’).
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