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1. Introduction

At the recent Ft. Lauderdale meeting of the TSG SA and TSG CN it was agreed that to define work items that relate to enhancements to GSM 04.08 Call Control and GSM) 4.08 Session Control. 

UMTS is expected to facilitate the introduction of innovative new services and applications to mobiles. Further, it is expected that unlike 2nd generation systems that standardized complete sets of bearer services, tele-services and supplementary services the UMTS system will allow for service differentiation by providing “toolkits” to build services. 

Given the new paradigms being introduced new call, session, and bearer control procedures are required for UMTS. A subset of these is listed in UMTS 22.05 v3.1.0. Additional capabilities are identified in document TSG-SA#2(99)084 (see annex). These include bearer and teleservices negotiation, bearer and teleservices modification during a call, and maximum call number of multiple call. 

This contribution examines the issues related to “Call Control” for UMTS and proposes a way forward.  Given that Core Network TSG will finalize its work items for Release 99 it is critical that the Core Network TSG be provided by appropriate input from TSG SA at the earliest.

2. Discussion

UMTS like GSM will consist of two domains: the PSTN domain based on 64 Kbps circuit switching and the IP domain that is based on packet switching. The appropriate “Call control” functions provided for each domain are documented in GSM 04.08. We begin by reviewing the capabilities of the 04.08 Call Control towards the PSTN domain and the 04.08 Session Management towards the IP domain. 


04.08 Call Control 

(PSTN Domain)
04.08 Session Management (IP Domain)

Establishment Procedures
Establishment of CC connection between MS and Network

Codec/IWF Activation
Establishment of PDP Context with QoS attributes

Clearing Procedures
Call Clearing
Deactivation of PDP Context

Modification Procedures
Alternate Speech/data

Speech followed by Data1
Alternate speech/fax1

Service Up/downgrading for HSCSD1
QoS attribute modification

Miscellaneous Procedures
Status Procedures

Call Re-establishment

DTMF


2.2 Requirements for UMTS Call/Session Control

Clearly, the “call control” procedures provided either by 04.08 CC or 04.08 SM are insufficient to support UMTS applications. Call control procedures for UMTS must have the, 

1. Ability to support all the teleservices mentioned in UMTS V3.1.0 Section 6 (these include speech, multimedia, facsimile, and others). 

2. Ability to support multiple bearers for each call (or session), 

3. Ability to support multiple independent calls simultaneously,

4. Ability to establish, maintain, modify and release multiparty calls, add party(ies) to an existing call, and delete party(ies) from an existing call. 
5. Ability to change bearer attributes anytime during the call and not having to specifically indicate the desire to use this capability during the call at call establishment.

6. Ability for capability exchange to ensure that only those streams that can be received and treated appropriately by the receiving entity are transmitted. Additionally, procedures that allow a terminal to dynamically add/delete capabilities must be made available. Also, a receiver must be able to request modes of transmission from the transmit terminal in order of preference.

7. Ability to restrict the bit rate (of an individual data stream or a specified set of data streams) of a transmitter by a receiver.
8. Ability to establish and maintain unidirectional bearers. For instance, it may be required to maintain different QoS attributes for uplink and downlink respectively. 

9. Ability to support QoS attributes that are suitable for the transfer of real time multimedia information.

10. Ability to support procedures that support determination of round trip delay between two communicating terminals. 

11. Ability to indicate the amount of jitter (possibly estimated by the receiver) of a bearer.

12. Ability to indicate the time skew (maximum and average) between two bearers.

(a) Given that existing CC/SM as specified in 04.08 is not sufficient to support UMTS applications the following must be accomplished:
(b) Enhance 04.08 CC for use in PSTN/ISDN domain.

(c) Enhance 04.08 SM for use in IP domain.

(a) Call Control for IP Domain in UMTS
In the following we discuss the options for evolving 04.08 SM as used in GPRS for use in the IP domain in UMTS. The various options include:

1. Enhance 04.08 SM by specifying UMTS specific procedures.

2. Enhance 04.08 SM by using procedures from existing CC models standardized outside 3GPP (for example H.323). 

We now discuss the pros and cons of each approach. In the following, the set of H.225 and H.245 (used for CC in H.323) protocols are used to illustration.

Pros for Option (1)

(a) SM will be optimized for use in a wireless environment.

(b) Cons for Option (1)

(a) Interworking (both at the service and bearer levels) between UMTS and wireline and other wireless networks is likely to suffer.

(c) A number of already invented features would have to be re-invented adding significant delay (years) to the UMTS standardization effort.

Pros for Option (2)

(d) Provides compatibility with a wider range of technologies, leading towards cost effective terminal chips with embedded H.323.

(e) A common terminal part, between wireless and wireline world may be possible.

(f) Increased interoperability of terminals between the “computer” world and the mobile telecommunications world

(g) Minimal standardization must be accomplished for UMTS, thereby facilitating the tight schedules for UMTS standards specification.

(h) Immediate compatibility with wireline terminals.

(a) Possibility to have common network parts between wireless and wireline networks.

(b) Provides ability to leverage off of developments in the IP community.

(c) Cons for Option (2)

(d) It is likely that SM will not be completely optimized for use in a wireless environment.

Call Control for PSTN Domain in UMTS

1. The following two options exist for UMTS Call Control towards the PSTN domain:

2. Augment 04.08 CC by specifying UMTS specific procedures

3. Discard 04.08 CC and adopt/develop a new method for call control. The new call control could be standardized outside 3GPP.

Adopting approach (1) would maintain backwards compatibility with GSM. However, it would imply that additional standardization would have to be undertaken in 3GPP. Further, it is very likely that some of the deficiencies that currently exist in 04.08 CC will carry over into UMTS as well. For instance, the alternate voice/data and voice/fax features are very cumbersome to use in GSM and this has adversely affected their acceptability.

Adopting approach (2) would alleviate the problems associated with choosing approach (1), however, compatibility will GSM will suffer. This may complicate the procedures needed to support seamless roaming between GSM and UMTS. 

In light of the above discussion, an approach that re-uses GSM 04.08 CC as much as possible and augment it with existing procedures from existing wireline call control protocols may be appropriate. In any case, it appears that further study is needed on this issue.

3. Proposal 

It is proposed that:

1. Create a new sub-section in Section 9 “Key Issues” in DTR 23.20 V 1.5.0 titled “UMTS Call Control”.

2. Add the text in section 2 of this contribution to the chapter on “UMTS call control”.

3. GSM 04.08 Session Management will be enhanced using procedures from existing CC models standardized outside 3GPP (for example H.323) is agreed. 

13. Identify work items for the TSG CN. 

� This service must be requested during the establishment procedure.
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