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1. Introduction

The Technical Report on Multicall was presented for information in the last N1 meeting. And it was agreed we should make the document that includes working assumptions on multicall in order to utilize it for protocol work. 
2. Call Control Procedures

2.1. Multicall control using Stream Identifier

In the phase 1 of UMTS core network shall allow a MT to handle more than one bearer service simultaneously (e.g. speech & data). For this case, it is necessary to identify each bearer in order to control the complete call. 
It is working assumption to introduce a new element for bearer control on CC level. The name for this element could be Stream Identifier, abbreviated as SI, which is used to have a parallel with the Transaction Identifier (TI). 
2.2. Basic procedure

MT generates SI either at the initiation of an originating call (Before sending the Setup or PDP Context request) or when accepting a terminating call (e.g. before sending Call Confirmed in CS case). SI is transferred to the CN in CC messages. CN stores the SI as well as the relation SI - RABid.  SI is transparently transferred through RNS to the MT. SI remains fixed for the lifetime of the RAB. After a RAB is released, the associated SI value is freed and may be assigned to a new RAB. The SI is common for both circuit switched and packet switched applications. The MT allocates a separate SI value for each used by the MT.
Basic Procedure

· �When either originating or terminating call that is going to use an own bearer is initiated, additional IE (SI) is created by MT and sent to CN within CC message. 

· �CN stores the SI together with the RABid that is used for connection towards the RNC. 

· �Both SI and RABid are sent to RNC. SI goes transparently through the RNC back to the MT. Thus the MT can differentiate the different bearers. 

· �When a call (originating or terminating) that is going to use an existing bearer takes place, MT should indicate the SI of the bearer to be used in CN.(Fig3)

· �For the originating call, SI is sent in the “SETUP” message. The radio access bearer shall be established after “CALL PROC” message is sent.(Fig1,2)

· �For the terminating call, SI is sent in the first response to the “SETUP” message. Radio access bearer shall be established at this time.

· � In the case of additional terminating call, MT can indicate “No Bearer” as SI in the first response message, and indicate SI before “CONNECT” message. The radio access bearer shall be established after SI is created.(Fig2)

Initial incoming call and outgoing call procedures
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Additional incoming call and outgoing call procedures
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Call waiting and Call hold procedures 
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Figure.3

2.3. The number of TI value

The working assumption is that TI (Transaction Identifier) would not be extended for UMTS R99. Consequently, the limit of simultaneous calls for R99 is 7 MO and 7 MT, but only 11 GPRS sessions.

3. Basic Call Handling
3.1. Mobile Originating Call
If individual CM_Service_Request messages are needed for each new parallel Mobile Originating circuit switched call establishment of a Multicall, it is considered the proposals described below as working assumption. 

· Individual CM_Service_Request messages are needed for each new parallel Mobile Originating circuit switched call establishment of a Multicall. These will be carried in the RANAP: Direct Transfer message.
· In the case of parallel Mobile Originating Call set-ups many CM_Service_Requests are needed.  Each CM_Service_Request message must be acknowledged with a CM_Service_Accept before the next CM_Service_Request can be sent. It is proposed that the UE shall not send a new CM_Service_Request message until a previous one has been acknowledged. This is to ensure the requests/acknowledgements are not confused in the event of one of the CM_Service_Request messages being rejected with CM_Service_Reject.
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The information flow for a mobile originating additional call is shown in Figure 4. 
Figure 4: Information Flow for a mobile originating additional call

When MSC receives an IAM from GMSC, it sends to VLR a SIFIC containing the MSRN. If VLR recognizes the MSRN, and MT is allowed service, VLR sends a page request to MSC. 

When MSC detects active call is already established, it sends to VLR a Process access request including access connection status that indicate the connection to the MT is still authenticated and ciphered. If VLR determines that MT is allowed service, it sends a Process access request ack to MSC without authentication and ciphering procedures. Then VLR sends a Complete call to MSC. 

MSC sends a Setup message to MT. When MSC receives a Call confirmed message from MT, it sends the indication to allocate a new traffic channel.
3.2. Mobile Terminated Call
It is considered the Information Flows described below as working assumption.
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  (a) In the case that maximum number of calls has not been reached
Figure 5: Information Flow for a mobile terminated additional call(1/2)
When MSC receives an IAM from GMSC, it sends to VLR a SIFIC containing the MSRN. If VLR recognizes the MSRN, and MT is allowed service, VLR sends a page request to MSC. 

When MSC detects active call is already established, it sends to VLR a Process access request including access connection status that indicate the connection to the MT is still authenticated and ciphered. If VLR determines that MT is allowed service, it sends a Process access request ack to MSC without authentication and ciphering procedures. Then VLR sends a Complete call to MSC. 

MSC sends a Setup message to MT. When MSC receives a Call confirmed message from MT, it sends the indication to allocate a new traffic channel.

 (b) In the case that maximum number of calls exist (Call waiting is provisioned and active)

[image: image6.wmf]MT

VLR

MSC

RAN

Process access req

ack

Page MS

Setup

SIFIC

Complete call

Call confirmed

Traffic channel allocate

IAM

ACM

ANM

Alert

Connect

Connect ack

Active Calls

Process access req

Complete call ack

maximum number of

calls exist ?


Figure 6: Information Flow for a mobile terminated additional call (2/2)
When MSC receives an IAM from GMSC, it sends to VLR a SIFIC containing the MSRN. If VLR recognizes the MSRN, and MT is allowed service, VLR sends a page request to MSC. 

When MSC detects maximum number of calls is reached, it sends to VLR a Page MS negative response including ms busy and more calls possible. If VLR determines that MT is allowed CW service, it sends a Process call waiting to MSC. Then MSC sends a Setup message to MT. 

4. The limitation for multicall
Regarding TS 22.135, it is considered that the number of active calls or sessions supported simultaneously would be restricted by network operator, by the capabilities of the user terminal, by user subscription and/or user setting. But the discussion on the limitation issue is going on in S1.

5. Handover
5.1. Handover procedure
Figure 1 shows the handover signalling sequence of the circuit switched services in UMTS to GSM. See TS 23.20 for detailed information. 

The UMSC and the GSM MSC are located in separate physical nodes. If the UMSC and MSC are located within the same physical node, no MAP signalling and no ISUP signalling are needed between UMSC and MSC.
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Figure 1.  UMTS to GSM Handover for circuit switched services, e.g. voice

SRNS initiates the preparation of UMTS to GSM Handover by sending the RANAP message Handover Required to UMSC. On receipt of the Handover Required message, the UMSC shall select the only one preferred call to be saved for handover.

5.2. Selection Criteria of the Preferred Call

The preferred call shall be selected in the following order:

i. The call of teleservice emergency call 

ii. The call of highest priority marking 

iii. If more than one call 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. Any other data calls

If no single call can be selected according to the above criteria, handover shall be rejected by the UMSC by sending a Handover Required Reject message to the SRNS.

The eMLPP as stated in section 6.14 of TS 22.135 may be used by subscribers to set different priority markings on different calls.
5.3. Release of the Non-Preferred Calls at UMTS ( GSM Handover and Hard Handover

On receipt of the Handover Request Response message from the target BSC (Handover Request Acknowledge message if Intra-GSM handover, or MAP Prepare Handover Response containing a Handover Request Acknowledge message if Inter-GSM handover) indicating that the handover request has been accepted, the UMSC shall initiate disconnection of all the non-preferred calls that are not allowed to be handed over. The network procedures for call clearing shall be initiated by sending the Release message to the UE for each non-preferred call and receive Release Complete, as in figure 1. 
When release of all the parallel calls that cannot be handed over is completed, the UMSC shall begin buffering of all downlink Call Control messages to the UE. The UMSC shall order the UE to handover to GSM frequencies using a Handover Command message.
6. Conclusion

It is proposed to regard the text in chapter2 - 5 of this contribution as working assumptions on multicall.
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