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1. Introduction

Multicall issue was discussed in CN#6 held in Nice, and the necessity of stage1.5 for multicall was identified. The purpose of this stage1.5 is to clarify the basic procedures, interaction with supplementary services, and open issues. 
2. Working Assumptions

2.1. Basic principle
Current stage1 for Multicall defines Multicall as a basic service, meaning not a supplementary service.

S1 should take account of the following issue, and determine the basic principle that multicall is defined as either basic service or supplementary service. 

· If the stage1 requires the subscriber control procedures for managing the status of multicall in the network, it would be recommendable to specify Multicall as supplementary service.
· It should be clarify whether Multicall configuration in section 7.2.1 of stage1 would be specified as multicall feature in near future. It seems an independent supplementary service on multicall environment.
2.2. NDUB definition
In current stege1 spec, NDUB is specified as follows.

NDUB (Network Determined User Busy) occurs when:
1. The maximum number of calls has been reached. In the case where Call Waiting or Call Hold are not subscribed to, this is equal to maximum number of bearers. In the case with Multiparty this can occur even if bearers are still available.

2. In the case where Call Waiting or Call Hold are subscribed to, the maximum number of bearers is reached, and the maximum number of both waiting and held calls has been reached.
More detailed clarification regarding NDUB definition is needed. Especially, the value of the maximum number of active speech calls is restricted to 1 in R99, so the NDUB definition for incoming speech call should be clarified. According to a S1 delegate, NDUB definition for incoming speech call is same as for the other call types. It means that the network attempts to setup additional incoming speech calls, and then if the mobile station request to establish multiple bearers for speech, the network shall reject it.
NDUB could alternatively occur when the new terminating call is received in the network and at that point of time there is already one on-going speech call (held or active) and one speech call offered as a waiting call. It is also a question if the second speech call shall only be offered as a waiting call. If the network can not detect if the new terminating call is speech or not, it shall treat it as speech. S1 to decide on NDUB in cases related to speech calls.   
2.3. Ncs definition
According to the NDUB definition, the maximum number of calls and the maximum number of bearers are needed. In current stege1 spec, Ncs is defined as maximum number of simultaneous CS calls in section 3.1.
Therefore, It is considered Nbearer (i.e. the maximum number of bearers) should be defined as well as Ncs. The assumption is that Nbearer would be defined in the stage1 sepcification.
It is assumed that S1 can take another possibility as follows.

· Ncs definition is changed to the maximum number of bearers. In the case of limiting the maximum number of bearers to one, GSM R98 functionality shall be provided.
· The maximum number of calls in R99 is defined as MO/MT calls is 7 each, because of the transaction identifiers (TI) in CC protocol currently impose the maximum limit of 7 MO and 7 MT calls.
In the ISDN sense, the maximum number of bearers depends on the subscribed interface (e.g. BRI, PRI), and the maximum number of calls depends on the amount of “Call Reference Value” that is corresponding with “TI” in GSM/UMTS.
2.4. Terminal capability handling
The assumption is that network doesn’t know the terminal capabilities related to supported multicall feature (e.g. maximum number of bearers). In other words, the network shall behave according to the user subscription and serving network capability.
It is considered that N1 has the responsibility to determine whether the mobile station indicates its multicall capabilities to the network.
The above assumption may cause some unnecessary radio signalling in MT calls. But most of terminal is assumed to have Call Waiting capability even if it doesn’t have multicall feature. Therefore, when the network attempt to setup the additional MT call, it is possible for the user to answer the call after holding the ongoing call. 

In the case that the user subscribes Call Waiting service, the network shall attempt to setup the additional calls even if network knows the terminal does not have multicall feature. In this case, there is not so different among above three possibilities at the amount of radio signalling point of view.

There are some doubt whether the attempt for the additional call causes unnnecessary signalling in deed. And the above assumption can avoid the complexity of network implementation.

3. Basic Procedures
3.1. Mobile Originating Call (MO call)
(1) One successful scenario

The MO call handling for additional call establishment is described below.

1. Individual CM_Service_Request messages are needed for each new parallel MO call estab
2. lishment of a Multicall. And each CM_Service_Request message must be acknowledged with a CM_Service_Accept before the next CM_Service_Request can be sent. Mobile station shall not send a new CM_Service_Request message until a previous one has been acknowledged.

3. After receiving CM_Service_Request, MSC sends to VLR a Process access request including access connection status that indicates the connection to the MS is still authenticated and ciphered. If VLR determines that MS is allowed service, it sends a Process access request ack to MSC without authentication and ciphering procedures. And MSC sends a CM_Rervice_Accept to MS. 

4. When MS has received the CM_Service_Accept, it sends Setup message to MSC. If a speech call is already in progress (including on hold) and the new Setup requests a new bearer for a speech call, MSC returns a Release Complete. If not so, MSC sends SIFOC to VLR. Then MSC indicate in the SIFOC how many bearers/calls there are currently in progress for the subscriber. 

5. The VLR has to check:

· Whether Multicall is supported for the subscriber; if multicall is not supported and the SIFOC indicates >0 bearers already in progress then the VLR returns a SIFOC negative response.
· Whether the maximum permitted number of bearers is already in progress; if so, the VLR returns a SIFOC negative response.
· Whether the maximum permitted number of calls is already in progress; if so, the VLR returns a SIFOC negative response.
6. If VLR determines to continue the call, it sends a Complete call to MSC. Then MSC sends Call Proceeding message to indicate that the call request has been accepted, and sends the indication to allocate a new traffic channel.
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The information flow for a mobile originating additional call is shown below. 

(2) Issues to be clarified

· If MSC/VLR doesn’t support multicall feature, how does MSC/VLR behave? MSC not supporting multicall shall reject additional calls as well as in GSM R98. But this handling isn’t shown explicitly in GSM R98 specs.

· If a speech call is already in progress (including on hold) and a new Setup requests a new bearer for a speech call, MSC returns a Release Complete. MSC shall recognize whether new bearer is requested or not with Stream Identifier value in CC protocol.
· In checking of the current bearers to the target subscriber, the following situations are counted as active bearer.

· In call setup of MO call (with Stream Identifier)
· In call setup of MT call (with Stream Identifier or no Stream Identifier)
· In established call (MO/MT) (with Stream Identifier)
· In held call (with Stream Identifier)
· One held call and one established call (with Stream Identifier)
· One held call and one in call setup of MO call (with Stream Identifier)
· As an example: Ncs=4, Nbearer=2

Current Status
Additional MO call

Status
Number of bearers
Number of calls
Speech
Data

None
0
0
Acceptable
Acceptable

1 Speech call(active)
1
1
Rejected
Acceptable

1 Speech call(on hold)
1
1
Acceptable
(with same SI)

Rejected
(with another SI)
Acceptable

1 Data call(active)
1
1
Acceptable
Acceptable

1 Speech call(on hold)
1 Speech call(active)
1
2
Rejected
Acceptable

1 Speech call(on hold)

1 Data call(active)
1
2
Rejected
Acceptable

Multiparty 

(3 persons: active)
1
3
Rejected
Acceptable

Multiparty 

(3 persons: on hold)
1
3
Acceptable

(with same SI)

Rejected
(with another SI)
Acceptable

Multiparty 

(4 persons: active)
1
4
Rejected
Rejected

1 Speech call(active)
1 Data call(active)
2
2
Rejected
Rejected

1 Speech call(on hold)
1 Data call(active)
2
2
Rejected
Acceptable

(with same SI)

Rejected
(with another SI)

1 Speech call(on hold)

1 Speech call(active)
1 Data call(active)
2
3
Rejected
Rejected

2 Data call(active)
2
2
Rejected
Rejected

1 Speech call(on hold)

2 Data call(active)
2
3
Rejected
Rejected

Multiparty 
(3 persons: active)
1 Data call(active)
2
4
Rejected
Rejected

Multiparty 

(3 persons: on hold)

1 Data call(active)
2
4
Rejected
Rejected

3.2. Mobile Terminated Call (MT call)
(1) One successful scenario

The MT call handling for additional call establishment is described below.
1. When MSC receives an IAM from GMSC, it sends to VLR a SIFIC containing the MSRN.

2. If VLR recognizes the MSRN, and MT is allowed service, VLR sends a page request to MSC. Then VLR includes in the Page MS or Search for MS request the maximum number of permitted bearers/calls and whether the incoming call is speech.

3. When the MSC receives the Page MS or Search for MS request, if the maximum number of permitted bearers/calls IE is present it checks whether the incoming call can be offered as a new call in a multicall configuration:

· If the maximum number of permitted bearers is already in progress, the new call cannot be offered in a multicall configuration.
· If the maximum number of permitted calls is already in progress, the new call cannot be offered in a multicall configuration.
4. When MSC determines to continue the call, it sends to VLR a Process access request including access connection status that indicate the connection to the MS is still authenticated and ciphered. If VLR determines that MS 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. Then MSC sends a Setup message to MS.

5. When MSC detects maximum number of bearers has been reached, it sends to VLR a Page MS negative response including “NDUB” or “More calls possible”.
6. After receiving Setup message, if the mobile station requests to establish more than one bearer for speech, MSC shall reject it.
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The Information Flows are described below.
  (a) In the case that maximum number of bearers has not been reached
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(b) In the case that maximum number of calls exist (Call waiting is provisioned and active)
(2) Issues to be clarified

· If a speech call is already in progress (including on hold) and a new incoming call is a speech call, MSC/VLR indicates busy.
· In current GSM, MSC determines either “NDUB” or “More call possible” in the case of MS busy. We have two possibilities on multicall situation.
· Possibility 1: When MSC receives a Page MS or Search for MS request, if the MS is busy (i.e. at least one call has been established) it returns to VLR “MS Busy” and how many bearers (calls) are currently in progress. (Current CR to 23.018 is based on possibility 1.)

· Possibility 2: When MSC receives a Page MS or Search for MS request, the maximum number of permitted bearers (calls) is indicated in the message. MSC checks whether the incoming call can be offered or not, and it returns to VLR “NDUB” or “More call possible” in the case that the maximum number of bearers (calls) has been reached. (Successful scenario in this contribution is based on possibility 2.)
· In checking of the current bearers to the target subscriber, the following situations are counted as active bearer.

· In call setup of MO call (with Stream Identifier)
· In call setup of MT call (with Stream Identifier or no Stream Identifier)
· In established call (MO/MT) (with Stream Identifier)
· In held call (with Stream Identifier)
· One held call and one established call (with Stream Identifier)
· One held call and one in call setup of MO call (with Stream Identifier)
· As an example: Ncs=4, Nbearer=2

Current Status
Additional MT call

Status
Number of bearers
Number of calls
Speech
Data

None
0
0
Offered
Offered

1 Speech call(active)
1
1
Offered
Offered

1 Speech call(on hold)
1
1
Offered
Offered

1 Data call(active)
1
1
Offered
Offered

1 Speech call(on hold)

1 Speech call(active)
1
2
Offered
Offered

1 Speech call(on hold)

1 Data call(active)
1
2
Offered
Offered

Multiparty 

(3 persons: active)
1
3
Offered
Offered

Multiparty 

(3 persons: on hold)
1
3
Offered
Offered

Multiparty 

(4 persons: active)
1
4
Busy
Busy

1 Speech call(active)

1 Data call(active)
2
2
Busy
Busy

1 Speech call(on hold)

1 Data call(active)

2
2
Busy
Busy

1 Speech call(on hold)

1 Speech call(active)

1 Data call(active)
2
3
Busy
Busy

2 Data call(active)
2
2
Busy
Busy

1 Speech call(on hold)

2 Data call(active)
2
3
Busy
Busy

Multiparty 

(3 persons: active)

1 Data call(active)
2
4
Busy
Busy

Multiparty 

(3 persons: on hold)

1 Data call(active)
2
4
Busy
Busy

4. Limitation for multicall
4.1. Provision

If the multicall service is provisioned the limits for Ncs and Nbearer shall be set as subscription options.

HLR sends “Insert Subscriber Data” including the maximum numbers related to multicall to the VLR/MSC, and VLR/MSC stores the data.

4.2. Limitation handling in the serving network

In case there is a difference between the maximum numbers (Ncs, Nbearer), supported by the serving network and by the user subscription, the smallest value should be applied as the maximum number.

5. Interaction with Supplementary Service

5.1. Line Identification (CLIP/CLIR, COLP/COLR)

No Impact
5.2. Call Forwarding (CFU/CFB/CFNRy/CFNRc)

No Impact: CFU/CFNRy/CFNRc

Regarding CFB, the condition NDUB occurs in accordance with the definition for multicall. 

5.3. Call Hold (CH)

No Impact

When a mobile station indicates existing SI value in the Setup message, then it requests to use the existing bearer (traffic channel) for additional MO call.
5.4. Call Waiting (CW)

New functionality shall be connected to the existing CALL WAITING information element in the SETUP message. The UE shall interprete the presense of this element as an indication that the network CAN NOT provide the call on a new parallel bearer. That means that the UE shall never respond to this message with a request for a new bearer. If it wants to accept the new call, it first needs to put the existing speech call on hold (if any), or release one of the existing calls.

New functionality shall be connected to the existing USER BUSY indication in the CALL CONFIRMED message, according to the CR already approved in N1. When the UE indicates user busy, then the network shall interprete it as an indication that the UE can not receive the call on a new parallel bearer. UE can only put the existing speech call on hold (if any) or release one of the existing calls and then accept the new call. 
Coresponding error cases have to be described in this stage1.5.
.
(1) One successful scenario

The MT call handling for additional call establishment is described below.
1. When MSC receives an IAM from GMSC, it sends to VLR a SIFIC containing the MSRN.

2. If VLR recognizes the MSRN, and MT is allowed service, VLR sends a page request to MSC. Then VLR includes in the Page MS or Search for MS request the maximum number of permitted bearers/calls and whether the incoming call is speech.

3. When the MSC receives the Page MS or Search for MS request, if the maximum number of permitted bearers/calls IE is present it checks whether the incoming call can be offered as a new call in a multicall configuration:

-
If the maximum number of permitted bearers is already in progress, the new call cannot be offered in a multicall configuration;
· If the maximum number of permitted calls is already in progress, the new call cannot be offered in a multicall configuration.
4. When MSC detects maximum number of bearers has been reached, it sends to VLR a Page MS negative response including “NDUB” or “More calls possible”. In the case of “More calls possible”, MSC also sends to VLR the basic services of the ongoing calls.

5. In the case of “More calls possible” situation, and CW is active and operative for one of the basic services, VLR determines to continue the call, and it sends a Process Call Waiting to MSC. Then MSC sends a Setup message to MS.
6. After receiving Setup message, if the mobile station requests to establish more than one bearer for speech, MSC shall reject it.
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The Information Flows are described below.
(2) Issues to be clarified

· What condition does MSC indicate as “NDUB” or “More call possible”?
· Maximum number of bearers has been reached: More call possible
· Maximum number of bearers has been reached and waiting call exists: NDUB
· Maximum number of bearers has been reached and all calls are call in setup: NDUB
· Maximum number of calls has been reached: NDUB
· In case that waiting call exists and maximum number of bearers isn’t reached (i.e. after receiving waiting call setup, MS clear some calls), the new incoming call can be offered.

· Call Waiting can be activated on a per basic service basis. If there are several types of ongoing calls, Call Waiting can be offered when it is activate on at least one of basic services.
· As an example: Ncs=4, Nbearer=2

Current Status
Additional MT call

Status
Call Waiting condition for speech
Call Waiting condition for data
Speech
Data

1 Speech call(active)

1 Data call(active)
Active
Active
Offered
Offered


Active
Not active
Offered
Offered


Not active
Active
Offered
Offered


Not active
Not active
Busy
Busy

1 Speech call(on hold)
1 Speech call(active)

1 Data call(active)
Active
Active
Offered
Offered


Active
Not active
Offered
Offered


Not active
Active
Offered
Offered


Not active
Not active
Busy
Busy

2 Data call(active)
-
Active
Offered
Offered


-
Not active
Busy
Busy

1 Speech call(on hold)

2 Data call(active)
-
Active
Offered
Offered


-
Not active
Busy
Busy

5.5. Multiparty (MPTY)

The number of MPTY member may be limited because of maximum number of calls. The maximum number of multi-connection is one in R99.

5.6. Closed User Group (CUG)

No Impact
5.7. Advice of Charge (AoC)

No Impact

5.8. User-to-User Signaling (UUS)

No Impact

5.9. Call Barring (CB)

No Impact

5.10. Explicit Call Transfer (ECT)

No Impact
5.11. Completion of Calls to Busy Subscriber (CCBS)

The condition NDUB occurs in accordance with the definition for multicall.
The definition of idle state for multicall subscriber is the situation that the subscriber has no call. And CCBS requests in the destination B that CCBS queue shall only be processed if destination B is idle.
5.12. Support of Private Numbering Plan (SPNP)

No Impact

5.13. Calling Name Presentation (CNAP)

No Impact
5.14. Multiple Subscriber Profile (MSP)

No Impact
5.15. Enhanced Multi-Level Priority and Preemption (eMLPP)

No Impact
5.16. Call Deflection (CD)

No Impact
5.17. CAMEL
No Impact
5.18. IST

No Impact.
5.19.
ENQUIRY CALL

When the network limit for multicall is smaller than the UE limit, the enquiry call does not work. The new additional originating call is rejected by the network. After that the user has to put one existing speech call (if any) on hold or clear one of the existing calls and initiate the new call again. 

Comment: If this is a big draw-back, which S1 has to decide, a solution has to be found. 
6. Handover
6.1. Handover procedure

The handover signalling sequence of the circuit switched services from UMTS to UMTS is described in TS 23.009.

In the case that additional MO/MT calls are initiated during inter 3G-MSC handover, the establishment procedures for the additional MO/MT calls shall request circuit connections between 3G-MSCs. The procedure should be clarified in appropriate stage2 spec. (But handover procedure for Inter 3G-MSC is not still stable in N1.)

6.2. Handling 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

The handling for the preferred call shall be realized using priority related IE in RANAP protocol. And the priority parameter value allocated by MSC depends on operators. Therefore it is considered that detailed stage2 descriptions for the issue are not needed.
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