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Introduction

Right from the beginning, bearer services for circuit switched data transfer were part of the GSM standard. In the very first phase a maximum data rate of 9.6 kbit/s was possible. Due to the demand for  higher data rates, multi-slot channel configurations (HSCSD) and channel codings with higher data rates (e.g. TCH/F 14.4) have been incoorperated. The latest step was the introduction of EDGE which is able to provide data rates up to 43.2 kbits/s per traffic channel. 

The ability to deal with higher user rates, and the parallel introduction of UMTS resulted in new services such as the 64  kbit/s UDI bearer service and the H.324/M multimedia call via 64 kbit/s UDI bearer.
64 kbit/s was already introduced with HSCSD, but it is unlikely that the network or the MS will ever support multi-slot configurations of 5 or 6 traffic channels. With EDGE, however, 64 kbit/s can be provided with 2 traffic channels.

When introducing new channel codings or multi-slot channel configurations the MS, the BSS and the MSC need to implement the traffic handling and the signalling as well. It requires some time from specification to the availability in a real life network. It is also questionable that the MS or the Network side will implement all these enhancements (e.g. 5 traffic channels) completely.

This Tdoc looks into the call establishment of a 64kbit/s call and analyses what happens if one or more parties do not have the required capabilities.

Scenarios

Assumptions: The MS requests a 64 kbit/s Multimedia call while being in GERAN A/Gb mode. The MS is able to handle the call (i.e. signalling and radio bearer) correctly in UTRAN.

a) The MS, BSS and the MSC are able to fulfil the request correclyt and completely in GERAN A/Gb

The call will be established.
b) The MS does not support the necessary channel configuration in GERAN A/Gb  access.

The MS does not have the required capabilities (number of traffic channels or channel coding) available. The MS may know that the service is not possible in A/Gb mode. As the MS has no opportunity to perform Service based cell reselection it can either reject the request immediately or send the request to the network. 
Let us assume that the MS requests the service from the network. Since it is not capable to support the necessary channel configuration in  A/Gb mode, it will only set the parameters in the bearer capability (TS 24.008) which are relevant for UTRAN access.  
Especially, the MS will not supply the parameters Acceptable channel codings and Maximum Number of traffic channels. According to TS 27.001, a 64 kBit/s call in A/Gb mode  would need 6*TCH/F9.6, 5*TCH/F 14.4 or 2*TCH/F32. 

When receiving the request from the MS, the MSC can easily detect that the call cannot completed in GERAN A/Gb mode, because the MS cannot reach the necessary air interface data rate. The MSC has to decide whether
1. 

to reject the  request; or 
2.

to send an ASSIGNMENT REQUEST message with a channel type IE which is coded incomplete and a Service Handover IE indicating “Handover to UTRAN or cdma2000 should be performed”. By sending this ASSIGNMENT REQUEST message the MSC ‘hopes’ (see below), that the BSS performs Handover to the UTRAN prior to the rejection of the assignment request.
If the BSS performs Directed Retry to UTRAN the 64kBit/s service will be set up successfully. Otherwise the BSS will return an ASSIGNMENT FAILURE message with some failure cause.
c) The MSC cannot handle the request in GERAN A/Gb, but in UTRAN access

The MS requests a 64kBit/s Service from the MSC. The MS supplies the parameters correctly, e.g. 2*TCH/F32. The MSC recognizes that the MS can complete the request in GSM, but the MSC cannot set up the requested air interface configuration e.g. due to restrictions in the network implementation (e.g. TCH/F32 is not implemented in the network, or circuit pools have been defined for the A-interface and there is no pool that supports 64 kbit/s, because this channel configuration is not supported in A/Gb mode).

In this casewe have the same situation as in b), i.e. the MSC can reject the call or try service based handover.
d) The MS and the MSC support the call to be established in GERAN A/Gb, but not the BSS

This is implementation dependent, i.e. the BSC can either reject the Assignment or initiate Handover to UTRAN.
 

Analysis of the service handover IE

48.008 v5.9.0 states in the Assignment Deescription:

“In the case where Intersystem handover to other RAT's is supported, the MSC may inform the BSS, if preference for other radio access technologies (Service based handover) shall be applied to the MS connection. In such cases the MSC sets the Service Handover Information Element accordingly in the ASSIGNMENT REQUEST message. The Service Handover information is stored in the BSS throughout the connection and is used in the Handover evaluation process.”.

The description of the appropiate codepoint in the Service Handover IE says: 

“Handover to UTRAN or cdma2000 should be performed 


Handover to UTRAN or cdma2000 is preferred. The handover evaluation of the target cell for handovers 


shall take into account the preference for UTRAN or cdma2000.”

Our interpretation of this text is that the connection is  preferred to be served by UTRAN, but it is only a recommendation to the BSS to take this into account during Handover evaluation. It is not a trigger for an immediate intersystem directed retry.

Summary of the situation

A subscriber wants to establish a 64kBit/s Multimedia call. The subscriberdoes not know that the service he wants to use is impossible in this area or in this access network. 

When the request is received in the MSC, in some cases it is clear whether the call can be completed in GERAN A/Gb (a), in other cases it depends on the MSC and BSC implementation (b, c, d).

Neither the MS nor the MSC are able to redirect the request to UTRAN. The BSS is the only entity which is able to do this. 

It is not possible for the MSC to communicate to the BSS that this call cannot be completed in GERAN A/Gb, but it must be handed over to UTRAN or it will fail.

As the Service Handover IE only allows to express a recommendation, but not a strict requirement for an immediate intersystem handover, the subscriber's experience will be that the service works only randomly, which is definitely not acceptable.

Note: 
The 64kbit/s was taken here as an example. There is another bearer service for H.324/M multimedia call via 33.6kbit/s, 3.1 kHz audio bearer, which can be provided in UMTS only, because there is no corresponding GERAN A/Gb air interface configuration specified.

Proposal

As outlined in this paper a call requested in GERAN A/Gb mode cannot always be completed in that RAT. It is proposed that the MSC indicates to the BSS that the call cannot be completed in GERAN A/Gb and therefore an intersystem handover is necessary immediately. 

A solution is to modify the Channel Type IE to make it visible to the BSS that assignment of resources is not possible.

· Modify the Channel Type IE:

· Define a new codepoint in the speech/data indicator to indicate to the BSS that the channel type is not applicable for resource allocation ("requested service not implemented in GERAN")

· A BSS which has implemented the new behaviour shall immediately perform intersytem handover (directed retry) to UTRAN, if possible.

· A BSS which has not implemented the new behaviour will be unable to complete the call and reply with an ASSIGNMENT FAILURE message. (Note that this is already the current reaction of the BSS, unless a strict preference for directed retry/service handover is implemented.)
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