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1. Introduction
This document explains the assumptions and the basic control for Multicall service in IMT2000. Related contribution was submitted in the previous TSG CN meeting with the document number of TSGN#1(99)171. In the meeting, this topic was approved as one of the high priority working items. In order to realize the Multicall service, this contribution introduces the assumptions and basic control to form foundations of the Multicall service.
2 Multicall: the service aspect
2.1  Relation between circuit switched (CS) call and packet session (PS)
a) CS call and PS can exist in a MT simultaneously and independently. Multiple CS calls and multiple PS can exist in a MT and the combination is totally free and it is totally operator dependent. Yet, the nature of the control in CS and PS are different and each case should be studied independently. This paper studies and describes only for the circuit switched case. 

b) 2.2  Definition of “Multicall”

Multicall service is a service that more than one active call is simultaneously held in a MT. A bearer (channel) need in order to make a call active. Therefore, Multicall service can be called multiple bearer (channel) service.
2.3  Service type of the Multicall

The number of maximum simultaneous calls can be set for each independent user or for each NW. But, the maximum numbers is the number of active CS calls but not include the number of PS. The number of acceptable simultaneous call depends on the wireless resource and user contract.

2.4  Relation with Multicall and Supplementary Services (CW, CALL HOLD and MPTY services)
With a Multicall, other supplemental service such as CW, CALL HOLD and MPTY services can be offered simultaneously. CW and CALL HOLD will be offered by using relevant bearers. Both (CW and CH) of the services result in the same state. Refer Fig 2.4.1, Fig 2.4.2, and Fig 2.4.3.
[Shared Bearer]: As mentioned above, “shared bearer” can be defined as a service that multiple calls (only one active call in the multiple call) share a bearer. Such shared bearer will be mainly used for voice calls. But, GSM supplementary services allow the non-voice-call reception during an active voice call by holding the voice call. IMT-2000 will provide the similar service, such as accept two calls request different bearer types. However, we suppose that the description for Multicall has NOT include the description of this requirement, because this is NOT a new requirement for Multicall.
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Fig.2.4.1: Call Waiting
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Fig.2.4.2: Call Hold
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Fig.2.4.3: Multi Party
2.5  Example on the combination of Multicall and shared bearer service

When an additional incoming or outgoing call is initiated, the user can select to form a Multicall (multiple bearers) or a shared bearer (Fig 2.5.1). If there are multiple bearers, the user can select which bearer to be formed as a shared bearer (Fig 2.5.2).
In Annex-A shows a possible CALL status on a MT when CW, CH and MTPY are active with the maximum number of acceptable bearer is two.
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Fig.2.5.1: Selection of Multicall or Shared Bearer
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Fig.2.5.2: Selection of Shared Bearer
3.  Multicall control: This chapter explains the assumption of Multicall, in section 3.1 and the basic controls, in section 3.2.

3.1 Assumptions of Multicall control

c) CN manages the contract information of users, such as the number of active call, CW, HOLD and MPTY. CN determines whether to accept new calls based on the user contract information.

d) According to the concept of RAN/CN separation, CN does not have information regarding to the radio capability of MT(s). Therefore, CN can not determine whether to actually accept new calls namely, CN can not decide whether to prepare a bearer for the call or not. 
e) MT(s) determines whether to accept the call based on the capability of MT(s).

f) MT(s) does not have the user contract information, because SIM does not have the contract information in GSM specification.
g) MT(s) determines whether Multicall or shared bearer to be initiated. Additionally, MT(s) determines which bearer forms a shared bearer. And, CN should not decide these transactions. 

h) Active calls on a MT are mutually independent. In other words, several active calls can be connected to different destination or same destination. There is no limitation of the combination of voice call and data session. 

i) CN and MT can process multiple calls in parallel transaction.
3.2  Basic Call Controls.
3.2.1 Mobile out-going call

1) A MT that received a outgoing-call-request decides whether the MT has enough wireless resources to establish a call (bearer) for the outgoing call. 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 by the user. In the request of outgoing call by a user has to contain the information of whether the call should be established as a Multicall or a shared bearer. 

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

3.2.2 Mobile terminated call (incoming call)

1) A MSC that received an incoming call decides whether the call can be acceptable by checking the status of 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. 
2) The MT that received a call establishment from MSC decides whether the new call should be a Multicall or shared bearer. Additionally, the MT searches if 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 whether the call should be established 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.  
4. Proposal

This contribution proposed the assumptions and basic control for Multicall. The assumptions and basic control should be a foundation of further study of Multicall. The studied result should be documentated in the future work.
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