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1. Introduction

Multimedia is one of the new application to be part of the mobile system and H.324 based 3G-324M is agreed to be multimedia solution for the CS part of the system. Interworking with equivalent multimedia terminal having PSTN access is also agreed requirement for Release 99.

The calling/called end does not know from called/calling number if the peer-end has PSTN access. Due to different nature of transmitting characteristics available in PSTN environment, the connection with PSTN access needs different type of Bearer Service and thus different call setup procedure from where there is end-to-end digital connection. Outband indication about this PSTN access during call setup is very important, as it could trigger the inclusion of IWF in switching nodes right in time and thus allow automatic fallback to PSTN compatible call setup procedure.

This paper mentions about an outband approach to let the digital end (PLMN/ISDN) know about existence PSTN access while establishing mobile multimedia call. The approach uses existing PLMN/ISDN outband signaling parameters – Access Indicator (AI) and Progress Indicator (PI). This report is submitted to both 3GPP N1 Meeting # 9 and N3 Meeting #7. CR to 29.007 (N3-99393) mentions the approach. Also, CR to 24.008 (N1-99xxx) realizes part of this proposal.


2. previous proposal

3GPP TS 26.112 mentions about one solution each for MO and MT cases involving PSTN access. For the MO case, it recommends to look for BCIE in all gradual backward outband setup messages and assumes the other end to be in PSTN, if BCIE is not available in either of these messages. For single numbering MT case, the TS recommends the terminating MSC to take decision based only on the BCIE in backward CALL CONFIRMEND message from terminating MS.

Backward setup messages, mentioned above, might not carry BCIE even if the other end is in PLMN or ISDN depending on implementations. Thus, following the solution mentioned for MO case in TS.26.112, the originating MSC might end up with a wrong decision. On the other hand, for the MT single-numbering case, partial service definition (BCIE) from ISDN or PLMN end might mislead the terminating MSC, guiding to false requirement to fallback to PSTN case. Moreover in both the cases,  the MSC is to wait till the end to have decision.


3. BACKGROUND

Use of AI of Forward/Backward Call Indicators and PI of ISUP messages in mobile multimedia call control involving PSTN access is the basic idea of the proposal. The PI is already defined and described in ISDN and PLMN Recommendations. PI could be generated either by user or network serving the user. Coding of PI is described in Annex A for both ISDN and PLMN. On the other hand, AI is generated by network, providing the access. Annex B describes the concerning coding of AI in Forward/Backward Call Indicators and Annex C shows the construction of concerning ISUP messages in terms of PI and Forward/Backward Call Indicators. Annex D shows the use of PI in different related interworking cases.

The idea of using AI and PI of ISUP messages in mobile multimedia call establishment involving PSTN access is described below separately for both PSTN terminating and originating cases.


4. PSTN Terminating MO Multimedia Call (automatic UDI to 3.1 fallback)

Figure 1 shows the call setup transactions between different nodes in this regard. The MS will indicate "UDI"/"RDI" as ITC and "H.223 & H.245" as ORA field of BCIE in SETUP message to initiate a multimedia call, as usual. The information will be mapped and relayed toward the called end by ISUP IAM from the originating MSC in the forward direction. The originating MSC will check if the called end has PSTN access in backward ISUP ACM/CPG/ANM/CON messages.
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Figure 1: Internetwork multimedia call setup signaling for PSTN terminating access


The Originating MSC checks the ISDN AI bit, in Backward Call Indicators parameter, and PI, possibly present in the access transport parameter, of the backward ISUP messages. If either of the checks indicates involvement of PSTN as terminating access (terminating access non-ISDN in former case or destination address is non-ISDNI – PI # 2 in later case), the originating MSC will invoke IWF and IWF V.34 modem will initiates V.8/V.8bis signaling, indicating the support of 3G-324M. If the called end does not indicate H.324 support, the IWF will clear the call or fallback to speech as predefined case. 

On the other hand, support of H.324 in the called end will lead the IWF to go for complete V.34 modem handshaking and thus establish a 28.8 or 33.6 kbps channel in between, depending on the modem negotiation. At the same time, support of H.324 in called end will also force the originating MSC to initiate In Call Modification (ref TS 24.008) procedure with the calling MS to fall back to PSTN compatible service requirement (3.1 kHz Ext. PLMN as ITC, user rate, etc).


5. PSTN Originating MT Multimedia Call (Automatic UDI to 3.1 fallback)

Figure 2 shows the call setup transactions between different nodes in this regard. The initial ISUP IAM message to the terminating MSC, coming from calling PSTN terminal, brings no service definition. Incomplete received service definition will lead the MSC to send SETUP message to terminating MS with empty BCIE. At the same time, the terminating MSC checks the ISDN AI bit of mandatory forward call indicators and the possible PI, carried as access transport parameter, in forward ISUP IAM message. If the MSC finds that calling end has PSTN access (if either originating access non-ISDN in former case or originating address non-ISDN - PI # 3 in later case), the MSC stores the result and waits for backward message from the called MS for further actions.

The called MS sets "H.223 & H.245" as ORA, "UDI"/"RDI" as ITC and other required parameters in BCIE of CALL CONFIRMED message in response to empty BCIE in received SETUP message for initiating default multimedia call. Receiving the CALL CONFIRMED message the terminating MSC will put IWF on line, based on the stored fact that the calling end has PSTN access. IWF V.34 modem waits to receive the V.8/V.8bis indication for H.324 support from the calling end. Indication of support for H.324 in calling end will lead to complete V.34 handshaking between the calling end and the terminating MSC and will eventually result in a 28.8 or 33.6 kbps channel, depending on the modem negotiation, in between. On the other hand, if the calling end's modem does not indicate the support for H.324 in V.8/V.8bis signaling, the IWF clears the call or initiates fallback to speech according to predefined case.
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Figure 2: Internetwork outband multimedia call setup signalling for PSTN originating access 
with single numbering scheme


At the same time, support for H.324 in calling end will force the terminating MSC to initiate In Call Modification (ref. TS 24.008/GSM 04.08) procedure with called MS to fall back to PSTN specific service requirement for multimedia call (3.1 kHz Ext. PLMN as ITC, user rate, etc.).


6. conclusion

Consequently it is suggested to include the approach in mobile multimedia call setup procedure to improve interworking towards PSTN access. The proposed approach, relying on existing PLMN/ISDN implementation, will provide following important improvements:   

1. early indication of PSTN access and thus interworking initiation in advance,

2. no confusion or misguiding information about PSTN access and

3. the mobile end does not need to know about the type of access in the peer-end (automatic fallback from UDI/RDI to 3.1 kHz). 

Annex A: Progress Indicator details for ISDN and PLMN domain 

The purpose of the PIIE is to describe an event, which has occurred during the life of a call. The IE may occur two times in a message. The PIIE is coded as shown in Figure I and Table I in ISDN domain. While Figure II and Table II shows the corresponding information in PLMN domain.
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Figure I – Progress Indicator Information Element described by Q.931
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Figure II: Progress Indicator Information Element, as found in GSM 04.08

Table I – Progress Indicator Information Element as found in Q.931

Coding standard (octet 3)

Bits


7 6

0 0

ITU-T standardized coding, as described below


0 1

ISO/IEC Standard (Note 1)


1 0

National standard (Note 1)


1 1

Standard specific to identified location (Note 1)

NOTE 1 – These other coding standards should be used only when the desired progress indication can not be represented with the ITU-T-standardized coding.

Location (octet 3)

Bits


4 3 2 1

0 0 0 0
User


0 0 0 1
Private network serving the local user


0 0 1 0
Public network serving the local user


0 0 1 1
Transit network (Note 2)


0 1 0 0
Public network serving the remote user


0 1 0 1
Private network serving the remote user


1 0 1 0
Network beyond the interworking point


All other values are reserved.

NOTE 2 – This value may be generated by some networks.

NOTE 3 – Depending on the location of the users, the local public network and remote public network may be the same network.

Progress description (octet 4)

Bits


7 6 5 4 3 2 1

 No.

0 0 0 0 0 0 1

 1.

Call is not end-to-end ISDN; further call progress information may be available in‑band


0 0 0 0 0 1 0

 2.

Destination address is non-ISDN


0 0 0 0 0 1 1

 3.

Origination address is non-ISDN


0 0 0 0 1 0 0

 4.

Call has returned to the ISDN


0 0 0 0 1 0 1

 5.

Interworking has occurred and has resulted in a telecommunication service change (Note 5)


0 0 0 1 0 0 0

 8.

In-band information or an appropriate pattern is now available


All other values are reserved.

NOTE 4 – The use of different progress descriptions is further explained in Annex G.

NOTE 5 – This progress description value shall be used only in the case of interworking in a full ISDN environment, e.g. when bearer capability selection is not supported or when resource or route of the preferred capability is not available. In case of interworking with a non-ISDN environment, a progress description No. 1 shall be used. If the destination address is non-ISDN, the progress description No. 2 shall be used.

Table II – Progress Indicator Information Element as found in GSM 04.08

Coding standard (octet 3)

Bits


7 6

    0 0     Standardized coding, as described in CCITT Rec. Q.931


0 1

Reserved for other international standards


1 0

National standard


1 1

Standard defined for the GSM(PLMNS as described below

Coding standards other than "1 1 – standard defined for the GSM(PLMNS" shall not be used if the progress description can be represented with the GSM(standardized coding.

The mobile station or network need not support any other coding standard than "1 1 – standard defined for the GSM(PLMNS".

If a progress indicator IE indicating a coding standard not supported by the receiver is received, progress description "Unspecific" shall be assumed.

Location (octet 3)

Bits


4 3 2 1

0 0 0 0
User


0 0 0 1
Private network serving the local user


0 0 1 0
Public network serving the local user


0 1 0 0
Public network serving the remote user


0 1 0 1
Private network serving the remote user


1 0 1 0
Network beyond the interworking point


All other values are reserved.

Note: Depending on the location of the users, the local public network and remote public network may be the same network.

Progress description (octet 4)

Bits


7 6 5 4 3 2 1

 No.

0 0 0 0 0 0 1

 1.

Call is not end-to-end PLMN/ISDN; further call progress information may be available in‑band


0 0 0 0 0 1 0

 2.

Destination address is non-PLMN/ISDN


0 0 0 0 0 1 1

 3.

Origination address is non-PLMN/ISDN


0 0 0 0 1 0 0

 4.

Call has returned to the PLMN/ISDN


0 0 0 1 0 0 0

 8.

In-band information or an appropriate pattern is now available

       0 1 0 0 0 0 0       32.          Call is end-to-end PLMN/ISDN

      1 0 0 0 0 0 0        64.          Queueing


All other values          Unspecific

Annex B: related coding of Access Indicators (AI)

Backward Call Indicators

The format of the backward call indicators parameter field is shown in following Figure:
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The following bit-code of the backward call indicators parameter is subject of interest here: 

M
ISDN access indicator

0
Terminating access non-ISDN

1
Terminating access ISDN

Forward Call Indicators
The format of the forward call indicators parameter field is shown in following Figure:
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The following bit-code of forward call indicators parameter is subject of interest here:


I
ISDN access indicator
0

originating access non-ISDN

1

originating access ISDN

Annex C: AI and PI in isup messages 

Initial Address Message (IAM)
Concerning Mandatory Parameters: Forward call indicators
Concerning Optional Parameters: Access transport

Table III – Contents of the access transport parameter (Table 3/Q.699)

SETUP(
IAM(

Content
Access transport parameter

Progress indicator
Progress indicator

High layer compatibility (Note)
High layer compatibility

Low layer compatibility
Low layer compatibility

NOTE – If two high layer compatibility information elements are received, they are transferred in the same order as received in the SETUP message in the access transport parameter of the initial address message.

Address Complete Message (ACM)
Concerning Mandatory Parameters: Backward call indicators


Concerning Optional Parameters: Access transport - This parameter carries the progress indicator information element possibly received from the called user (except the value No. 8).

Call Progress Message (CPG)


Concerning Optional Parameters: Backward call indicators, Access transport

Answer Message (ANM)

Concerning Optional Parameters: Backward call indicators, Access transport

Annex D: use of pi in different related interworking cases 

The concept of setting PI is shown in Figure III (Annex G/Q.931), where four cases of interworking are defined:
a)
interworking with another network;

b)
interworking with a non-ISDN user connected to ISDN;

c)
interworking with non-ISDN equipment within the calling or called user's premises;

d)
interworking with another network behind the T reference point.

As regards the following applies for calls from A:
case a) – progress indicator No. 1 sent to A;
case b) – progress indicator No. 2 sent to A;
case c) – progress indicator No. 2 sent to A (location sub-field = private network);
case d) – progress indicator No. 1 sent to A (location sub-field = private network).
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Figure III: Different internetwork scenario from PI point of view

As regards the following applies for calls towards A:

case a) – progress indicator No. 1 sent to A;
case b) – progress indicator No. 3 sent to A;
case c) – progress indicator No. 3 sent to A (location sub-field = private network);
case d) – progress indicator No. 1 sent to A (location sub-field = private network).
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