TSG-N Working group 1
Tdoc N1-99329 

Sopia Antipolis 26-29 April 1999

Source: 

Nokia

Title:

Proposal for GSM/UMTS CS bearer definitions

Document for:
Decision 

1. Introduction

This paper is a proposal for circuit switched (CS) bearer definitions in GSM-UMTS Rel.99. The definitions are handled by Layer 3 CC, in the provision of a CS call to the user application. 

In previous N1 meetings there have been some contributions discussing issues related to bearer definitions. This paper continues this discussion, aiming at completing it with common agreement on structure, content and design principle of the bearer definitions. 

It is of special importance in the specification of bearer definitions to bear in mind that the GSM (R98) specifications are evolved into a common specification for GSM and UMTS. There is a tradeoff between backward compatibility and designing new features in a 'from scratch'-manner. A situation where 'two different specifications (UMTS and GSM) are hosted by one specification (GSM-UMTS)' must definitely be avoided.

2. BEARER dEFINITION enhancements

2.1 General 

As a basic approach when doing UMTS enhancements to the bearer definitions, the same method as in (between) GSM releases should be applied, i.e. new attributes and code points are added in a backwards compatible way so that an older release GSM mobile will work in a R99 network. (There are, however, some considerations about this in section 2.3.)

A GSM (network) implementation of the R99 specification shall be able to include (and also exclude) the UMTS-originated enhancements. (The same applies for UMTS networks relating to GSM enhancements.)

2.2 Bearer definition IEs

In the L3 CC protocol bearer definitions are carried in some messages, primarily SETUP, to request and negotiate a bearer that fulfills the needs of the user application, and which the network can provide.  Bearer attributes are carried in the BearerCapability IE (BC) and Low Layer Compatibility (LLC). High Layer Compatibility (HLC) carries teleservice and application attributes. HLC and LLC are used by the peer user applications to communicate application related bearer etc. attributes, and are transparent to the network. 

The content (attributes) of BC and LLC is somewhat overlapping, i.e. BC contains the same attributes as LLC.  To handle the potential inconsistency between BC and LLC the same rule as in GSM, and in ISDN, should be applied, i.e. BC is the primary source of the bearer information.

2.3 Data rate

The basic set of data rates in UMTS will probably be covered by the current GSM definitions. When defining the required UMTS (or rather R99) enhancements it must be evaluated, whether existing fields ('User rate', 'Fixed network user rate', 'Wanted air interface user rate') are extended or new R99-specific fields are added. The latter alternative supports backward compatibility, however, at the expense of added complexity. 

The related attribute 'Maximum number of traffic channels' will probably be used only in GSM.

2.4 QoS attributes

In GSM attributes which affect quality of service, i.e. error rate, delay and delay variation,  are specified by direct control of the protocols, e.g. attribute 'connection element' (octet 6c) specifies  whether transparent or non-transparent protocol shall be used. 

Introducing QoS attributes would mean a fundamental change to this principle, requiring 'QoS intelligence' in CC (or underlying protocols), and furthermore it will imply dependencies between QoS-attributes and existing attributes. 

The foreseen CS services are mainly 'real-time' services, which means that only transparent transport is needed. This is characterized by a low, 'given' delay and delay variation, and an error rate, which varies according to existing (radio) conditions. An application experiencing excessive error rate can, according  to current GSM approach, modify, or negotiate,  current ('hard') bearer attributes, e.g. channel coding or user data rate (or, in GSM, the 'Maximum number of traffic channels'-attribute).

We accordingly conclude, that the need for introduction of QoS attributes to CS bearer definitions should be carefully considered, bearing in mind the added complexity and dependencies with current bearer attributes.

2.5 Asymmetric bearers

The need for asymmetric CS bearers is not completely clear. If asymmetric CS bearers are needed, it can be expected that the required bearer attributes for the different directions will be quite different. Hence a straightforward approach for definition of asymmetric bearers is to duplicate (just about) all bearer attributes into two sets of bearer parameters, one for uplink and one for downlink.

2.6 Video telephony 

TSG Codec Working Group is working on support of video telephony. Basically it means support of H.324 terminals. This work will produce some requirements to L3-CC, which are preliminarily presented here:

· For the support of video telephony a code point defined in Q.931, should be ported to GSM-UMTS. Namely the code point 'User information layer 1 protocol = Recommendations H.223 and H.245
', which is included in the field 'User information layer 1 protocol', which is defined both in BC and in LLC.

3. Bearer procedures

The bearer negotiation procedures are not covered in this contribution. The existing GSM procedures are in general considered appropriate for GSM-UMTS. Following potential enhancements are identified:

· No need to specify at call setup the bearer definition alternatives that can be negotiated during call

· There will be new negotiable (during call) attributes

4. conclusion

Following proposals are presented in this paper:

· The importance of GSM vs. UMTS consistency in R99 is stressed

· The set of bearer related IEs is preserved (BC,HLC and LLC)

· Two alternatives seen for addition of R99-specific data rates – adding new attribute or extending values of existing attributes

· No QoS attributes are added to CS bearer definitions

· Addition of code points to support video telephony (H.324)
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