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EDGE: ECSD Connection Management Concept

1 Introduction

This paper discusses connection management for ECSD, especially Acceptable Channel Coding (ACC) and how the mobile should indicate to the net the preferred LQC types and mobile station classmark.

2 Some aspects of ECSD Signalling 

2.1 Mobile Originated Call Setup










2.1.1 Acceptable Channel Coding (ACC)

At mobile originating call setup, by extending the Acceptable Channel Codings (ACC) value range by addition of code points for EDGE channel coding the existing signalling mechanism from CSD and HSCSD is kept. The user/mobile application may indicate any numbers of mobile supported capable coding schemes. ACC is indicated in BCIE in SETUP message. The purpose of the bearer capability information element is to describe a bearer service. Currently there is no check in MSC of ACC against the Mobile Station Capability. The mobile is trusted concerning the consistency of ACC and its capability.

ACC is negotiated between the mobile and the network such that the mobile indicates its preference(s). The mobile may indicate one or several acceptable channel codlings. The MSC may select one or several ACC’s from the BCIE.

In case the requested channel coding can not be provided (reason unsupported channel coding) by the network or an error occurs in the BC analysis the MSC shall reject the call by standard CSD signalling.

It shall not be allowed for the network (MSC or BSS) to change ACC. No priority is attached to ACC, i.e. the network (MSC or BSC) may decide on any of the ACC’s in the set up signalling.

In case of hand over situation to a cell not supporting any of the ACC’s indicated from the mobile, handover will not be performed.

2.1.2 Indication of preferred LQC type

The QoS (NT/T) is signalled and negotiated at Call SetUp. LQC offers two types of adaptations, i.e. Time Slot Adaptation (TSA) and Link Adaptation (LA). In order to provide a mechanism for the mobile to indicate these two adaptations, the indicated WAIUR, ACC and MaxTCH/F gives the information that the net can build the TSA or LA decisions on, especially ACC and MaxTCH/F. This means that the mobile implicitly indicates the preferred LQC type by the chosen WAIUR, ACC and Max TCH/F. 

In case the mobile requests a definitive choice of channel coding the network (MSC) shall assign the requested channel coding. This implicitly indicates inhibiting of LQC, due to the fact there is no other accepted channel coding to fall back to. In order to facilitate for full transition capability between 8-PSK and GSM channel coding all supported channel coding schemes must be indicated in ACC.

Example; the mobile has requested ACC 28.8 only in the SETUP message and in the assignment signalling to BSS the radio-interface is configured initially to F28.8. Based on the measurement reports and internal BSC logic the BSC will either decide on inter-cell handover, time-slot adaptation or link adaptation. In case of only F28.8 accepted for the connection neither time-slot adaptation nor link adaptation may be performed (LQC is by fact inhibited).

Subscription check and capability check is performed only at Call SetUp. The CS Connection is initial configured to what is negotiated between the mobile and the MSC based on BC sent in CC messages.

The A-interface signalling (the assignment procedure) may configure the radio-interface by giving several options on max number of timeslots, allowed channel codings and WAIUR for NT services only. The decision on what is signalled may be based on what the mobile is signalled in the SET UP message, internal logic in MSC and subscription data in VLR. A probable logic in MSC is to optimised on number of timeslots. A user wishing to accomplish the opposite for the reason of robustness should indicate this by ACC (e.g. ACC=14.4 only). 

A user may have a reason to request ECSD connection because the charging will be lower for mobiles using a ECSD connection than a HSCSD connection at same rate, then it should be very important for a user to indicate ECSD as channel coding at call setup.

2.2 Mobile terminated Call Setup

By reception of the SETUP message with BCIE set to requested throughput and requested type of connection (NT/T) the mobile returns the BC set to max number of timeslots, acceptable channel codings and selected connection type. Any accepted channel coding for ECSD and HSCSD may be returned. The MSC may select any or all of the accepted channel codings in ACC for the assignment procedure.

The same RR procedures as for MO Call apply.


2.3 Mobile Station Classmark

The purpose of the Mobile Station Classmark 2 information element is to provide the network with information concerning aspects of both high and low priority of the mobile station equipment. This affects the manner in which the network handles the operation of the mobile station. The Mobile Station Classmark information indicates general mobile station characteristics and it shall therefore, except for fields explicitly indicated, be independent of the frequency band of the channel it is sent on.

The Mobile Station Classmark 2 information element is coded as shown in figure 10.5.6/GSM 04.08, table 10.5.6a/GSM 04.08 and table 10.5.6b/GSM 04.08.

We propose that the current CM2 IE should be updated by using the spare bit field and by adding three octets. Thereby we could indicate EDGE capability in CM2 IE instead of signalling EDGE capability in CM3 IE. This should mean less signalling in the network and less delay in the call setup.

Today there are 4 spare bits in Mobile Station Classmark 2 IE, which could be used. There is a need to expand the Mobile Station Classmark 2 IE because to be able to indicate new MS capabilities for the future. It is possible with the current CM2 IE structure to add 3 octets to Mobile Station Classmark 2 IE before CM SERVICE REQUEST exceeds the 20 octets limit. This gives us 28 bits for our expanding needs. 

If we can include all most important information in CM2 IE then this implies that CM3 IE is not needed to be sent. We have considered the following ‘important bits’ to be sent in CM2 IE as:

Multiband supported (3 bits), A5 encryption information (4 bits), Associated radio capability 1 & 2 (8 bits), Multislot capability (6 bits), UCS2 support (1 bit) and Extended measurement capability (1 bit) this are totally 23 bits. If we introduce these 23 bits in CM2 IE we have 5 bits left in CM2 IE for EDGE capability indication.

Not so important bits can be sent in CM3 IE from a mobile supporting these values.

Possible EDGE Mobile Classes are EDGE capability combined with multislot capability, 

· EGPRS support (D.L only)
· Both EGPRS and ECSD support (U.L & D.L)

· EGPRS support (U.L & D.L)

· ECSD support (U.L & D.L)

· ECSD support (D.L only)
CM2 IE and CM3 IE in CLASSMARK CHANGE message (9-20 octets today) are kept unchanged as specified in release 97 of TS 04.08. 

Reconstructing of CM2 IE is believed not cause any compatibility problem (problems with GSM phase 2 or pre-GPRS phase 2+ equipment) in a network not capable to decode the whole new CM2 IE information. The CM2 IE sent in NOTIFICATION RESPONSE message (PTM GPRS services) is also proposed to be upgraded.
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Figure 1. Mobile Originated call setup
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