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1. Introduction

  This document is the Technical Report (TR) on Multicall. Previous version of this TR has been input into TSGN1#2 meeting and gotten editorial comment. This comment was confirmed as reasonable. Therefore, it was included into here. Another change is added index page as Table of Contents. 

  S1 Multicall ad-hoc meeting held on 29th – 30th April 1999 in Fujitsu Europe issued Stage 1 documentation for Multicall. And the necessity of Multicall was agreed by S1. However, feed back work of the documentation into the TR is needed because of this TR was made prior to the stage-1 documentation.
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1. Intellectual Property Rights

TBD
2. Foreword

TBD
3. Introduction
UMTS/IMT-2000 provides multicall services. This means that multiple active calls would be served on one single mobile terminal simultaneously. The concept of multicall is general in ISDN. This Technical Report refers the specifications of ISDN.
4. Scope
The purpose of this TR is to study.

(1) Service capabilities for multicall services

(2) Limitation of the number of simultaneous active connection 

(3) Impact of this on the 3GPP specifications

5. Reference
TS 22.00:
UMTS phase 1

TS 22.05:
UMTS Services and service capabilities

ITU-T I.231:
INTEGRATED SERVICES DIGITAL NETWORK (ISDN)

SERVICE CAPABILITIES – BEARER SERVICES SUPPORTED BY AN ISDN  

ITU-T I.253:
INTEGRATED SERVICES DIGITAL NETWORK (ISDN) GENERAL STRUCTURE AND SERVICE CAPABILITIES (CW, CH, CCBS)

ITU-T Q.921:
ISDN user-network interface – Data link layer specification

ITU-T Q.931:
DIGITAL SUBSCRIBER SIGNALLING SYSTEM No.1 (DSS1) – ISDN
USER-NETWORK INTERFACE LAYER 3 SPECIFICATION FOR BASIC CALL CONTROL

ITU-T Q.953:
STAGE 3 DESCRIPTION FOR CALL COMPLETION SUPPLEMENTARY SERVICES USING DSS1

GSM 03.18:
Basic call handling

GSM 03.08:
Organization of subscriber data

GSM 04.08:
Mobile radio interface layer3 specification

GSM 02.8X:
Supplementary Services - Stage 1

GSM 02.9X:
Supplementary Services - Stage 1

GSM 03.8X:
Supplementary Services - Stage 2

GSM 03.9X:
Supplementary Services - Stage 2

GSM 04.8X:
Supplementary Services - Stage 3

GSM 04.9X:
Supplementary Services - Stage 3

GSM 09.02:
Mobile Application Part (MAP) specification

6. Definitions and Abbreviation
6.1 Definitions
Multicall:
See Annex-A
6.2 Abbreviations

For the purposes of this Technical Report, the following abbreviations apply:

TEI:
Terminal Endpoint Identifier
7. Service Requirements

7.1 Multicall

See Annex-A
7.2 Limitation of the multicall capability

See Annex-A
8. Basic Procedures
8.2 Mobile Originating Call

The MT that received an outgoing-call-request decides whether the MT has enough wireless resources to establish a call (bearer) for the outgoing call or not. If the calls can be established, the MT sends a call establishment request to the CN. If it is not enabled, the MT does not accept outgoing request to the user. Request of outgoing call by a user has to contain the information that the call should be established either as a Multicall or a shared bearer.

The CN that received a call request decides that whether the call can be acceptable by checking the limitations (e.g. user contract). If the user can not allowed an additional call, the CN notify MT the call is unacceptable, eventually the call is rejected.

8.3 Mobile Terminated Call

The CN that received an incoming call decides whether the call can be acceptable by checking the limitations (e.g. user contract). If additional incoming call can be acceptable, inform the MT a call establishment request. If the call can not acceptable, the call will be a busy line.

The MT that received a call establishment from the CN decides that the new call should be treated either as a Multicall or shared bearer. Additionally, the MT decides whether it has enough wireless resources for the new call establishment. If the call can be acceptable, the MT sends a reply to receive the call. The reply should contain an information that the call should be established either as a Multicall or as a shard bearer service. If the call can not be acceptable, there are several choices. User can decide reject the call, release another call, or modify another call to make enough wireless resources for the new incoming call.

9. Service Capability
9.1 Data Link Layer

It is considered no Impact on data link layer. It is not necessary to add “TEI” for multicall, because procedure corresponding point –to –multipoint in ISDN is not supported. UMTS/IMT-2000 will support only point –to –point procedure on data link layer.

9.2 Call Control Procedures

9.2.1 Multicall control using Bearer Identifier

“Bearer identifier (Bearer ID)” as information element should be added. “Bearer identifier” will be considered to correspond to “Channel identification” in ISDN. The purpose of the bearer identifier information element is to identify a bearer (traffic-channel) controlled by these signaling procedures. The bearer identifier information element is sent in both directions between MT and CN, but the bearer number is indicated by only MT.

The relation between Call ID and Bearer ID is described in Figure 9.2.1.1.
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Figure 9.2.1.1: The relation between CALL ID and BEARER ID

The coding of the bearer identifier information element is TBD

9.2.2 Mobile Originating Call

The bearer identifier value is indicated in the bearer identifier information element in the “SETUP” message. The radio access bearer (traffic-channel) shall be established after sent “CALL PROC” message. (Figure 9.2.2.1)
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Figure 9.2.2.1:Originating Call Procedure   
9.2.3 Mobile Terminated Call

In the “SETUP” message, the bearer identifier information element should not be included. MT selects any available traffic-channel, and identifies that channel as the bearer identifier value in the first message sent in response to the “SETUP” message. The traffic-channel shall be established at this time. (Figure 9.2.3.1) In the case of additional incoming call, MT can indicate “No Bearer” in the bearer identifier information element in the message before “CONNECT” message. And the traffic-channel shall be established when the bearer identifier value is indicated in the message MT to CN direction. (Figure 9.2.3.2) 
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Figure 9.2.3.1: Initial incoming call procedure 
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Figure 9.2.3.2: Additional incoming call procedure

9.2.4 Compatibility with GSM Release 98

IF not applying multicall, the bearer identifier information element is not needed in the call control message.

9.3 Supplementary Service

9.3.1 Calling Line Identification Presentation/ Restriction (CLIP/CLIR)

No Impact:
The bearer identifier information element shall be indicated in the call control messages as well as basic call.

9.3.2 Connected Line Identification Presentation/ Restriction (COLP/COLR)

No Impact:
See subcause 9.3.1.

9.3.3 Call Forwarding Unconditional/ on No Reply/ on mobile subscriber Not Reachable (CFU/CFNRy/CFNRc)

No Impact:
See subcause 9.3.1.
9.3.4 Call Forwarding on mobile subscriber Busy (CFB)

When CFB is active and operative, incoming calls for the specified basic service(s) that meet mobile subscriber busy with the condition NDUB(Network Determined User Busy) or UDUB(User Determined User Busy) will be forwarded. The condition NDUB occurs, when a call is about to be offered, if the traffic channel is busy and the maximum number of total calls has been reached. The maximum number of calls depends on limitation for multicall. When the supplementary service "Call Waiting" is applicable the value is n+1 where “n” is the maximum number of calls that can be connecting. 

The bearer identifier information element shall be indicated in the call control messages.

9.3.5 Call Waiting (CW)

When an incoming call arrives, the served mobile subscriber is connected to the maximum number of calls (active or held), then the CW service shall be invoked. The maximum number of calls depends on limitation for multicall. And then, the subscriber can request to release or hold of the any connections and accept the waiting call. However, the maximum number of waiting calls at one time per mobile access is one. This means that no further calls are offered to the subscriber while a call is waiting.

The designated connection (traffic-channel) shall be indicated in the bearer identifier information element in the message before “CONNECT” message. MT can indicate “No Bearer” in the first message sent in response to the “SETUP” message, and may indicate the bearer identifier value which already exist after that. (Figure 9.3.5.1)
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Figure 9.3.5.1: Call waiting on multicall

9.3.6 Call Hold (HOLD)

When the call hold service is invoked, communication is interrupted on the traffic channel and the traffic channel is released from the existing call. The traffic channel is reserved for the served mobile subscriber invoking the call hold service. The served mobile subscriber can have the several calls on hold at a time, and the maximum number of calls depends on limitation for multicall. In the case of originating call, the designated connection (traffic-channel) shall be indicated in the bearer identifier information element in the “SETUP” message. (Figure 9.3.6.1)
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Figure 9.3.6.1: Call hold on multicall

9.3.7 Multiparty (MPTY)

The MPTY provides a mobile subscriber with the ability to have a multi-connection call. The served mobile subscriber can have the several multi-connection calls at a time, and the maximum number of calls depends on limitation for multicall. The bearer identifier information element shall be indicated in the call control messages.

9.3.8 Closed User Group (CUG)

No Impact:
See subcause 9.3.1.

9.3.9 Advice of Charge (AoC)

No Impact:
See subcause 9.3.1.

9.3.10 User-to-User Signaling (UUS)

No Impact:
See subcause 9.3.1.

9.3.11 Call Barring (BC)

No Impact:
See subcause 9.3.1.

9.3.12  Explicit Call Transfer (ECT)

No Impact:
See subcause 9.3.1.
9.3.13 Completion of Calls to Busy Subscriber (CCBS)

The CCBS is a service which enables a calling subscriber A, encountering a NDUB (Network Determined User Busy) destination B, to have the call completed when the busy destination B becomes idle, without having to make a new call attempt. The condition NDUB occurs, when a call is about to be offered, if the traffic channel is busy and the maximum number of total calls has been reached. The maximum number of calls depends on limitation for multicall. The bearer identifier information element shall be indicated in the call control messages.
9.3.14 Support of Private Numbering Plan (SPNP)

No Impact:
See subcause 9.3.1.

9.3.15 Calling Name Presentation (CNAP)

No Impact:
See subcause 9.3.1.
9.3.16 Multiple Subscriber Profile (MSP)

The multicall will be provided if the profile for that active call is acceptable.
9.3.17 Enhanced Multi-Level Priority and Preemption (eMLPP)

No Impact:
See subcause 9.3.1.

9.4 The limitation for multicall

If the number of active calls is limited by the user contract, the subscriber data should be sent from HPLMN to VPLMN. 

9.4.1 Service Procedure

9.4.1.1 Subscriber data in HLR/VLR

When the MSC receives “Update Location”, the MSC sends “Update Location” to the HLR. The HLR sends “Insert Subscriber Data” including limitation data related user contract to the VLR/MSC. The VLR/MSC stores the limitation data with the Subscriber Data.

9.4.1.2 Call number control in MSC/VLR

(1) Mobile Originating Call

When the MS sends “CM Service Request” to the MSC, the MSC sends “Process Access Request" to the VLR. After Authentication and Ciphering are done, the MS sends “Setup” to the MSC. The MSC shall determine on the basis of the limitation data whether the user is permitted to initiate a new call or not. If the user isn’t restricted by the limitation, then the MSC sends “Subscriber Information for Outgoing Call” to the VLR.

(2) Mobile Terminated Call

When the MSC receives “IAM”, The MSC sends “Subscriber Information For Incoming Call” to the VLR. The VLR sends “Page MS” to the MSC. The MSC sends “Page” to the MS. After that, The MSC receives “Complete Call” from the MS. The MSC shall determine on the basis of the limitation data whether the user is permitted to initiate a new call or not. If the user isn’t restricted by the limitation, then the MSC sends “Setup” to the MS.

10. Modification of the 3GPP specification
GSM 04.08:
addition of the bearer identifier information element to call control

GSM 03.18:
addition of the judgement of the limitation for multicall to SDL

GSM 09.02:
addition of the subscriber data regarding the limitation for multicall as Information element

Relevant Specs of SS:
addition of the bearer identifier information element to call control

addition of the judgement of the limitation for multicall

ANNEX-A

TSG_SA WG1 Multicall
Adhoc
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1. Definition of Multicall

Multicall service is a service that provides multiple active connections simultaneously in a MT (Mobile Terminal). 

Multiple CS (Circuit Switched) connections and multiple PS (Packet Switched) connections can exist in a MT simultaneously and independently. The combination of Multicall is totally free and it is operator dependent.
2. Mutli-bearer
Multicall needs multiple bearers. The UTRAN & the phase 1 UMTS core network shall allow one mobile termination to handle more than one bearer service simultaneously and to have bearer services of different connection modes. 

3. Relation between Bearer and Call
3.1 Circuit Switched

Multicall for Circuit Switched Service needs multiple bearers. It shall be possible for each CS connection to have independent traffic and performance characteristics. 

3.2 Packet Switched

PS connection has already supported multiple active PDP contexts. Multicall for Packet Switched Service may need multiple bearers in order to guarantee the QoS. It shall be possible for each PS connection to have independent traffic and performance characteristics.

4. Limitation of Multicall Capability
It should be possible for the number of active connections supported simultaneously to be restricted and selected by network operator. The number of active connections may be limited also by the capabilities of the used terminal or the available radio resources or user contract. The maximum number of CS connections and PS connections should be set respectively. It shall be possible to have one or more CS connections simultaneously with one or more parallel PS connections.

5. Relation between Multical and Supplementary Services
Relation between multicall and supplementary services are considered only in circuit switched connection.

5.1 Bearer Selection

The user should be able to select the initiating service whether as “Multicall” or “Shared bearer” at the call origination or the call termination. If the multiple bearers are to be established in one mobile terminal, the user should be able to select each bearer for shared bearer services.

5.2 NDUB 

The NDUB (Network Determined User Busy) occurs, when a call is about to be offered, if the traffic channel is busy and the maximum number of total calls has been reached. The maximum number of calls depends on the limitation for multicall.

5.3 Relation with Supplementary Services

5.3.1 Calling line identification presentation / restriction (CLIP / CLIR)

It can be applied independently for each call.

5.3.2 Connected line identification presentation / restriction (COLP / COLR)

It can be applied independently for each call.

5.3.3 Call Forwarding Unconditional / on No Reply / on mobile subscriber Not Reachable (CFU / CFNRy / CFNRc)

It can be applied independently for each call.

5.3.4 Call Forwarding on mobile subscriber Busy (CFB)

When CFB is active and operative, incoming calls for the specified basic service(s) that meet mobile subscriber busy with the condition NDUB (Network Determined User Busy) or UDUB (User Determined User Busy) will be forwarded. Refer clause 5.2 regarding the condition NDUB. When the supplementary service “Call Waiting” is applicable the value is n+1 where n is the maximum number of calls that can be connecting.

5.3.5 Call Waiting (CW)

When an incoming call arrives, the served mobile subscriber is connected to the maximum number of calls (active or held), then the CW service shall be invoked. The maximum number of calls depends on the limitation for multicall. And then, the subscriber can request to release or hold the any connections and accept the waiting call. 

5.3.6 Call Hold (Hold)

When the call hold service is invoked, communication is interrupted on the traffic channel and the traffic channel is released from the existing call. The traffic channel is reserved for the served mobile subscriber invoking the call hold service. The served mobile subscriber can have the several calls on hold at a time, and the maximum number of calls depends on the limitation for multicall.

5.3.7 Multiparty (MPTY)

The MPTY provides a mobile subscriber with the ability to have a multi-connection call. The served mobile subscriber can have the several multi-connection calls at a time, and the maximum number of calls depends on the limitation for multicall.

5.3.8 Closed User Group (CUG)

It can be applied independently for each call.

5.3.9 Advice of Charge (AoC)

It can be applied independently for each call.

5.3.10 User-to-user Signaling (UUS)

It can be applied independently for each call.

5.3.11 Call Barring (BC)

It can be applied independently for each call.

5.3.12 Explicit Call Transfer (ECT)

It can be applied independently for each call.

5.3.13 Completion of Calls to Busy Subscriber (CCBS)

The CCBS is a service which enables a calling subscriber A, encountering a NDUB (Network Determined User Busy) destination B, to have the call completed when the busy destination B becomes idle, without having to make a new call attempt. Refer clause 5.2 regarding the condition NDUB.

5.3.14 Support of Private Numbering Plan (SPNP)

It can be applied independently for each call.

5.3.15 Calling Name Presentation (CNAP)

It can be applied independently for each call.

5.3.16 Multiple Subscriber Profile (MSP)

The multicall can only be provided if the profile for that active call is acceptable.

5.3.17 Enhanced Multi-Level Precedence and Preemption (eMLPP)

It can be applied independently for each call.

2

