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Intellectual Property Rights

Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project, Technical Specification Group SA (Services and System Aspects).

The contents of this TS may be subject to continuing work within the 3GPP and may change following formal TSG approval. Should the TSG modify the contents of this TS, it will be re-released with an identifying change of release date and an increase in version number as follows:

Version m.t.e

where:

m
indicates [major version number]

t
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

e
the third digit is incremented when editorial only changes have been incorporated into the specification.

1
Scope

The present document presents multicall scenarios and requirements for UMTS phase 1 release '99. 

Multicall feature specifies functionality and interactions related to usage of several simultaneous bearers between a terminal and a network. Multicall features allows both circuit switched call(s) and packet session(s) to exist simultaneously.

The case of an individual call with multiple bearers is out of the scope of this document and release '99. 

Implementation of multicall is an optional feature for both mobile terminal and network.

2

References
2.1
Normative references
[1]
TS 22.100 UMTS Phase 1

[2]
TS 22.129 Handover Requirements between UMTS and GSM or other Radio Systems 


[3]
TS 22.060 General Packet Radio Service (GPRS); service description,  stage 1.
2.2
Informative references

[4]
GSM 02.01 Principles of telecommunication services supported by a GSM Public Land Mobile Network (PLMN) 
3
Definitions, symbols and abbreviations

3.1
Definitions

CS Call: Circuit switched call. A call routed through CS domain. CS call can be for example a speech call, fax call or data call. 

Multiparty call: GSM Supplementary Service for speech conference service.
PS Session: Packet switched session. A logical connection set by PDP context between terminal and PS domain for delivering data packets.

4
Description

4.1
Description of multicall

Multicall feature specifies functionality and interactions related to usage of several simultaneous bearers between a terminal and a network. Multicall features allows both circuit switched call(s) and packet session(s) to exist simultaneously.

Note:
The protocol architecture in GSM allows several parallel CS calls, the limitation being that there is only one traffic channel, which the different CS calls share. This is facilitated by e.g. the Call Waiting, Call Hold, Call Transfer and Multiparty SSs. Call configurations related to GSM supplementary services are not considered as Multicall. See section 6 for interworking.

It shall be possible for each CS call / PS session to have independent traffic and performance characteristics.
The basic idea with CS multicall is that each CS call may have one dedicated bearer, i.e. it is possible that each new call (MO and MT)  generate a new bearer. 
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Figure 1: Multicall concept


It is a requirement, that the current GSM supplementary services are preserved when suitable. Support of UMTS-GSM interworking and handovers, GSM evolution, GSM user conventions etc. are reasons for this requirement. 


4.2
CS Multicall service scenarios

4.3.1
Terminating CS call

The indication of terminating CS call to mobile terminal will be done until the maximum number of total calls (N) has been reached. The indication of additional call (N+1) will be done if SS Call Waiting is active. (N is specified in chapter 5.2.)

User shall have possibility to accept the call within the limits of multicall (See chapter 5.2.). 

For all terminating CS Calls it shall be possible to release or put on hold, if SS Call Hold is active, any of the allocated calls/bearers and then accept the incoming call. In all cases it shall be possible to reject the incoming call.

4.3.2
Originating CS call

User shall be able to originate new CS calls within the limits of multicall (See chapter 5.2.). 

It shall be possible to release any of the allocated calls and then set up the call.

4.3.3
PS sessions

It shall be possible to have several PS sessions active simultaneously. See TS22.060 for further details.

PS sessions shall be handled independently of any CS calls.
Note:
There are no new PS related requirements from TS 22.060 point of view but there might be issues related to stage 2 and stage 3 that need to be considered.
4.3.4 Connectionless traffic
It shall be possible receive connectionless traffic (e.g. SMS-CB, GPRS PTM) independently of CS Calls and PS Sessions. FFS.

5
Normal procedures

5.1
Provision

The provision of multicall is provided by prior arrangement with home environment.

It shall be possible to set subscriber dependent limits for multicall.


5.2
Limiting the number of multicalls

It should be possible for the number of active calls or sessions supported simultaneously to be restricted and selected by network operator, by the capabilities of the used terminal, by user subscription and/or user setting. The maximum number of CS calls and PS sessions should be set respectively. It shall be possible to have one or more CS calls simultaneously with one or more parallel PS sessions.
In case there is a difference between the maximum number set by network operator, by the capabilities of the used terminal, by user subscription and / or user setting, the smallest value should be applied as the maximum number.
It should be possible to support the following functions to limit the number of calls and sessions.

· user shall be able to  set the maximum number of CS calls and number of PS sessions within the limitations set by the operator
· user shall be able to check the maximum number of CS calls and number of PS sessions set by user

· user shall be able to  check the maximum number of CS calls and number of PS sessions limited by operator
Standard shall be able to support up to 7 simultaneous CS Calls (Ncs).
Standard shall be able to support up to 7 PS Sessions (Nps).

Terminals and networks may support any number of CS calls and PS Sessions within these limits.

It shall be possible to limit the maximum number of simultaneous bearers for CS calls to one, at this case GSM rel'98 functionality shall be shall provided.

5.3
Multicall set-up and configuration

It shall be possible to set-up a new CS call or PS session within the limits set by the operator/user and within the capability of the terminal.

When having one active CS call and one held call on the same bearer. It shall be possible to create a new CS bearer and to move one of the calls to the new bearer, resulting both calls being active within the limits set by the operator/user and within the capability of the terminal. See figure 2: Split of bearer.
When having two calls (multicall) on the separate bearers. It shall be possible to join both calls to one of the two  bearers, put the one of the calls to hold and to release unused CS bearer. It shall be possible to select which call to put on hold. See figure 2: Combination of bearers. (Note: there is no clear end-user service requirement for this feature at time being.)
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Figure2: Illustration for split of bearer and combination of bearers.
5.4
Handover
The handover event can trigger changes to individual calls in any multicall scenario. 
If supported by the terminal, it shall be possible for the user to set the priority of CS Calls and PS Sessions and this priority shall influence the automatic re-configuration process.
It shall be possible to handover all calls. If the target cell is not able to accommodate all calls, then the calls that are handed over shall be selected in following order. Calls that cannot be handed over shall be released.
The selection criteria shall be based on the following order:

i. The call of teleservice emergency call 

ii. If the user has set the priority, the call or session of highest priority marking
iii. If there is more than one call or session of highest priority marking, then the call of teleservice telephony shall be chosen in preference to those of equal highest priority 
iv. The call of teleservice telephony

v. The call of any other type
If no single call can be selected according to the above criteria, handover shall be rejected.

Editors note: Use of e-MLPP to set priorities for different calls shall be considered. 
Note:
Requirements shall be considered in an intra and inter system (e.g. UMTS to GSM) handover situations. In case of intra UMTS handover it shall be possible handover all calls when resources permit. In case of UMTS to GSM handover only one call can be handed over.  A change in the availability of suitable radio resources may also occur for other reasons in addition to handover. 
For further handover requirements please refer to TS 22.129.
5.5
Multicall Termination

Each active CS call and PS session shall be terminated individually

Note:
The feature to terminate all multicall may be realised as a terminal function. The signalling definition will not be necessary.
5.6
Busy Definition

The NDUB (Network Determined User Busy) occurs, when a call is about to be offered, if the radio access bearer is busy or the maximum number of total calls has been reached. The maximum number of calls depends on the limitation for multicall.
Text proposed by Ericsson:  The value of the maximum number of calls is 1 for the basic speech call. When the supplementary service "Call Waiting" is applicable, then the value is m+1 where m is the maximum number of calls that can be waiting. The value of the maximum number of calls is n for other calls than speech, but may include one speech call, where n is limited by terminal capabilites, or by the network operator. When the supplementary service "Call Waiting" is applicable the value is then m+n. When NDUB condition occurs, the PLMN will clear the call and indicate "busy" back towards the calling subscriber.
For User Determined User Busy (UDUB) condition see GSM 02.01 Annex C.

6
Interaction with other services

6.1
General on Supplementary Services

Relation between multicall and supplementary services are considered only in circuit switched connection.
6.2
Line Identification

6.2.1
Calling Line Identification Presentation (CLIP)

No impact, i.e. CLIP shall be provided with all calls.
6.2.2
Calling Line Identification Restriction (CLIR)

No impact, i.e. CLIR shall be provided with all calls.

6.2.3
Connected Line Identification Presentation (COLP)

No impact, i.e. COLP shall be provided with all calls.

6.2.4
Connected Line Identification Restriction (COLR)

No impact, i.e. COLR shall be provided with all calls.

6.3
Call Forwarding

6.3.1
Call Forwarding Unconditional (CFU)

No impact.

6.3.2
Call Forwarding on Busy (CFB)

No impact.

6.3.3
Call Forwarding on No Reply (CFNRy)

No impact.

6.3.4
Call Forwarding on Not Reachable (CFNRc)

No impact.

6.4
Call Completion

6.4.1

Call Hold (CH)

It shall be possible to select which CS call to put on hold. FFS

Editor's note: Changes seen for GSM 02.83. It's been also proposed to study possibility to have more than one call on hold, but this is not related to multicall.
Lucent note: As for Supplementary services, a call via B1 can be held and retrieved via B2. Apart from the common sense behind it (:-) should it be possible to have this for GSM/UMTS Multicall as well? (not sure whether this should be in a stage 1 or stage 2).
Nokia feels that this should be studied. It should be also studied to have possibility to select call on B2 and put it hold on B1 and then command MPTY or ECT between these calls on B2.
6.4.2
Call Waiting (CW)

The indication of a terminating CS call within the maximum number of calls is done by multicall feature; whereas the indication of a terminating call to the user / terminal by Call Waiting function is done when the number of calls has reached the multicall limit.

FFS

Editor's note: Changes seen for GSM 02.83. It's been also proposed to study possibility to have more than one call waiting, but this is not related to multicall.
6.5
Multi Party (MPTY)

FFS. 

Editor's note: It's proposed not to change MPTY, i.e. parties to MPTY would be added via Call Hold state.

6.6
Closed User Group (CUG)

No impact.

6.7
Advice of Charge (AoC)

It shall be possible for network to indicate AoC parameters for each CS call.

 It shall be possible for mobile terminal to count each CS Call charges respectively.

FFS
Siemens note: If each call/session uses different AoC values/meters, is there also a requirement for an overall AoC- meter in case of AoC-C (similar to MSP)?

6.8
Call Barring

No impact.

6.8.1
Barring of all outgoing calls

No impact.

6.8.2
Barring of outgoing international calls

No impact.

6.8.3
Barring of outgoing international calls except those directed to the HPLMN country

No impact.

6.8.4
Barring of all incoming calls

No impact.

6.8.5
Barring of incoming calls when roaming

No impact.

6.9
Explicit Call Transfer (ECT)

FFS. 

Editor's note: It's proposed not to change ECT, i.e. ECT would be activated via Call Hold state.

6.10
Completion of Call to Busy Subscriber (CCBS)

FFS
Lucent Note: The Recall mechanism (NIMO call procedure) needs further study especially when early Traffic channel assignment is done  (i.e. before  MS-A sends the SETUP message)
6.11
Multiple Subscriber Profile (MSP)

FFS

6.12
Calling Name Presentation (CNAP)

No impact.

6.13
User-to-User Signalling (UUS)

FFS

6.14
enhanced Multi-Level Precedence and Pre-emption service (eMLPP) 

It shall be possible for individual calls to be set up with different priority markings. Other requirements are FFS.
6.15 Call Deflection (CD)

No impact.
6.16
CAMEL

FFS

Editor's note: CAMEL Busy definition need to be checked.

6.17
IST

FFS

Annex A (Informative): Outstanding issues 

Requirements from this annex need to be moved to main body and annex will be deleted when specification is approved.

A.1
Several simultaneous speech calls / bearers

Key requirements for multicall is to allow several simultaneous CS call. The most important usage scenario is to allow several CS data bearers to be bind at application level resulting to higher than 64kbits/s data rates. Other important feature is just general flexibility allowing e.g. simultaneous speech and data call. It's been also required to have several simultaneous speech call, but this has been questioned seriously.

It's been proposed that the multicall feature could be introduced in a phased manner, meaning that in the first phase, i.e. UMTS phase 1, release 99 only one speech call would be supported. However, Call control should not prohibit a complete set of multiple speech bearer services in future releases and UTRAN shall be designed in a flexible way to support multiple speech bearers. In Release 99, GSM SS Call Wait, Multiparty and Call Hold are used to offer simultaneous speech calls to user.
Reasons not to support more that one speech calls.

· Problems foreseen in the interaction of multicall and existing services. CS data calls do not support CH, MPTY, CT and thus complex interactions would be avoided at least partially.

· To make most efficient use of the air interface (bandwidth, battery power) by using existing GSM services which can deal with 2 or more simultaneous speech calls today on one bearer.

· Complexity of terminals (e.g. user interface, more than one speech codec required)

· End user requirements vague.

Reasons to support more that one speech calls.

· More flexible in long run. 

· Difficulties seen, if (/when) procedures to change call type exists, e.g. from speech to data call. 

This issue need to be considered further from both service and technical implementation point of view.

A.2
Charging aspects

It shall be possible to charge each call / session independently.
A.3
Security Aspects

tbd

Allocation of ciphering keys ?
Siemens note: Shall it be possible that for each call/session an own ciphering key is used or shall  all call/sessions use the same ciphering key?
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