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1. Introduction

When some events which require transcoding between compressed coding and G.711 coding occur, transcoder has to be inserted to the link without transcoder(i.e. TrFO break has to be performed). Additionally, when this event finishes, transcoder has to be removed from the link with transcoder(i.e. Return to TrFO has to be performed), if possible.

This paper describes all trigger events for TrFO break and Return to TrFO and clarifies the issues on TrFO break and Return to TrFO.

2. Trigger Event for TrFO break and Return to TrFO

2.1 Trigger Event for TrFO break

Trigger events for TrFO are;

(a) Insertion of voice and tone(ex. DTMF, RBT)

(b) MPTY SS

(c) Inter MSC handover

(d) Inter System handover

(e) Call Forwarding

The detail of each trigger event are describes as follows.

(a) Insertion of voice and tone

TrFO break is performed at the MSC which recognize the requirements of insertion of voice and tone, when the MSC recognizes the requirements of insertion of voice and tone.

In this case, two transcoders are used at the MSC.








Figure 1: Insertion of tone/voice

(b) MPTY SS

TrFO break is performed at the parent MSC which handles the call between 1st party and 2nd party and the call between 1st party and 3rd party, when the parent MSC recognizes the requirement of MPTY.

In this case, three or more transocders are used at the parent MSC.











Figure 2: MPTY

(c) Inter MSC Handover 

TrFO break is performed at the anchor MSC, when the anchor MSC recognizes that the link between the anchor MSC and target MSC can not preserve the structure of speech frame (i.e. the link is STM) at the link establishment phase during inter MSC handover phase.

In this case, one transcoder is used at the anchor MSC and another transcoder is used at the target MSC.








Figure 3: Inter MSC handover

(d) Inter system handover 
TrFO break is performed at the anchor MSC, when the anchor MSC recognizes the requirement of inter system handover which dose not support TrFO(i.e. 2G-3G handover).

In this case, one transcoder is used at the anchor MSC and another transcoder is used at another system.











Figure 4: Inter system handover

(e) Call Forwarding (ex. CFNRy: Call Forwarding No Reply)

In the case where the link between the forwarding MSC and the forwarded MSC can not preserve the structure of speech frame(i.e. the link is STM), TrFO break is performed at the forwarding MSC if the TrFO link is already established between the originating MSC and forwarding MSC before CF is performed. (Option 1) Otherwise, the G.711 link is established between the originating MSC and the forwarded MSC via the forwarding MSC. In this case the G.711 link has to be established instead of an already established TrFO link between the originating MSC and the forwarding MSC(Option 2).














2.2 Trigger Event for return to TrFO

Trigger event for return to TrFO are;
(a) End of insertion of voice and tone

(b) Multi party call become two party call

(c) Inter MSC handover

(d) Inter System handover

The detail of each trigger event are describes as follows.

(a) End of insertion of voice and tone

Return to TrFO is performed at the MSC which uses the transcoders, when the MSC recognizes the end of insertion of voice/tone.

(b) Multi party call become two party call
Return to TrFO is performed at the MSC which uses the transcoders, when the MSC recognizes that multi party call become two party call.

(c) Inter MSC Handover
Return to TrFO is performed at the anchor MSC, when the anchor MSC recognizes that the link between the target MSC and the anchor MSC can preserve the structure of speech frame (i.e. the link is ATM) at the link establishment phase during inter MSC handover phase.














Figure 6: Inter MSC handover

(d) Inter system handover

Return to TrFO is performed at the anchor MSC, when the anchor MSC recognizes the requirement of inter system handover which supports TrFO(i.e. UMTS).











Figure 7: Inter System handover

3. Open Issue
3.1 How to recognize the link transport capability

How dose the anchor MSC and the target MSC recognize whether the link between anchor and target MSC can preserve the structure of speech frame (i.e. ATM) or not (i.e. STM) ?

3.2 How to recognize whether the system supports TrFO or not in case of inter system handover

How/when dose the anchor MSC recognizes whether the system to which handover is performed supports TrFO or not ?

3.3 How to get ACS information(Iu UP initialization parameter)

How dose the transcoder get ACS information when the transcoder is inserted to the link at the MSC ?

3.4 How to establish the G.711 link instead of an already established TrFO link in the case of CF

If it is allowed that option 2 is used in the case of CF, it is considered how to establish the G.711 link instead of an already established TrFO link between the originating MSC and the forwarding MSC.

3.5 ACS re-negotiation

If the ACS between one RNC and one transcoder is not matched with the ACS between the remote RNC and another transcoder because of handover, ACS re-negotiation has to be performed for matching the ACS with another ACS. 

ACS re-negotiation to be considered.

Table: List of issues and responsibility

Open Issue
Responsibility

How to recognize the link transport capability
1st action: N1 completes stage 2 handover procedure(TS23.009)

2nd action: N4 completes stage 3 (TS29.002) according to stage 2.

How to recognize whether the system supports TrFO or not.
1st action: R3 clarifies whether RNC can notify MSC that inter system handover to which system occurs or not.

2nd action: N1 completes stage 2 handover procedure(TS23.009)

3rd action: N4 completes stage 3 (TS29.002) according to stage 2, if needed. 

How to get ACS information
1st action: This work shop decides the working assumption that TrFO break is solved by in-band approach or out-band approach.

2nd action: R3 completes stage 3 procedure (TS25.415 and TS25.413) according to the working assumption

N4 completes stage 2 procedure (TS23.153) according to the working assumption

How to establish the G.711 link instead of an already established TrFO link
1st action: This work shop decides which option is used or both options are used.

2nd action: N4 completes stage 2 procedure(TS23.153) .

ACS re-negotiation with retrun to TrFO comeback
1st action: N1 completes stage 2 handover procedure with ACS re-negotiation(TS23.009).

2nd action: N4 completes stage 2 ACS re-negotiation procedure between the MSC and the remote RNC (TS23.153) .

3rd action: R3 completes stage 3 procedure (TS25.415 and TS24.413) according to N1 and N4.



4. Proposal

· This paper proposes;

· The related WGs recognize that the issues which are described in section 3 are all issues to be solved in order to complete TrFO break and Return to TrFO.

· The related WGs solves the issues which are described in section 3 in each meetings.
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