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1. Introduction 

As proposed in N4-000492, and based on the principles outlined there as follows:

· Iu UP within CN

· no UP protocol termination in CN

· temporary insertion of a “TrFO break function”

several scenarios have to be analysed in detail to find out possible protocol enhancements and to prove feasibility of the introduced TrFO break solution. 

2. Discussion

Following scenarios will be analysed within this tdoc:

· Call Setup

· Pure Relocation and TrFO (on A side, on A&B side)

· Tones & Announcements insertion (during e.g. Call Hold (CH))

2.1 Call Setup
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Figure 1. Configuration during Call Setup.

Following players are involved in this scenario: A- and B-side TrFO partners (RNC’s in Figure 1), a Media Resource Function responsible for announcements/tones and the MGW with the capability to insert a TrFO break function (TBF). Codec negotiation has to be performed at the very begin of the setup-phase, an intermediate TrFO relation has to be setup during announcement/tone phase and a common codec mode set has to be found out by intersecting A-side and B-side mode proposals during UP initialisation phase. The final configuration should be an end to end TrFO relation between RNC-A and RNC-B without any UP termination function in CN.

The main principle for designing TrFO procedures should be that any “intelligence” should be kept within the TBF while leaving procedures in the “end”-TrFO partners as similar as was defined for R’99 in TS 25.415.

A possible message sequence chart is given in Figure 2 until Figure 4:
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Figure 2. Call Setup. Message Flow Part 1.

1.-4. 
give the initial codec negotiation phase, resulting in codec “x”.

5.-11. 
give the initial setup of A-side Iu leg (including Iu UP). The first H.248 Add request (5.) inserts a TBF to temporarily terminate A- and B- side (seen from the TBF), to switch to the MRF and to intersect A- and B- side mode-set requests. Note that it is proposed to wait for successful completion of Iu UP initialisation before RAB Assingment Response is sent back to MSC-Server on A-side (MSC-S-A).

12-14.
give the bearer setup and the UP initialisation on B-side (seen from the TBF).  
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Figure 3. Call Setup. Message Flow Part 2.

15.-21
give the message sequence for applying an announcement to B-side. Note, that the UP initialisation is started from TBF-side with mode set requested from B-side. TBF performs trough-connection B with TBF.

22.-25
give the removal of the the tone/announcement from B-side
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Figure 4. Call Setup. Message Flow Part 3.
27.-32
give the message sequence for connecting A- and B-side TrFO partners. TBF has to re-initialise A- and B-side with the intersection of previously issued code-mode set requests.

2.2 Interworking between SRNS Relocation on A-side and TrFO operation 
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Figure 5. Configuration during SRNS Relocation and TrFO.
Figure 5 shows the configuration during relocation. After setting up the new IU interface (A’) until releasing the old one, the orginal TrFO relation (A-B) and the target TrFO relation (A’-B) exist in parallel. The “TrFO break function” (TBF) should hide initialisation performed on IU,A’ as much as possible from RNC-B and acts as an  IU UP “sniffing & partial termination” equipment. After completion of SRNS Relocation the TrFO break function can be removed again from user data path.
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Figure 6. Basic SRNS Relocation and TrFO. Flow chart.

Description of flow chart given in Figure 6:

1. RNC-A sends Relocation Required
2. MSC Server (MSC-S-A) request MGW-A to insert a TrFO Break Function into user data path between RNC-A and RNC-B (Add Req, probably H.248 needs a TrFO specific extension package).

3. TBF requests currently negotiated modes and RFCI allocation (RFCI REQ)

4. RNC-A acknowledges with RFCI REQ ACK containing the current RFCI allocation, a SUSPEND indication is sent to partner TrFO node to suspend certain UP control procedures (e.g. rate control)

5. MGW-A sends a Notify to trigger Relocation resource allocation

6. MSC-S-A starts allocation of a new Iu leg towards target RNC (RNC-A’) (Relocation Request).

7. RNC-A‘ performs setup of ALCAP relation towards MGW-A.

8. MGW send Add Req Ack after ALCAP setup.

9. RNC-A acknowledges successful allocation of resources. 

(Note: it is ffs whether RNC A’ should wait for successfully performed UP initialisation ?)

10. IuUP instance in RNC-A‘ starts to initialise (with optionally indicated RFCI mapping from Iu leg on A-side). 

11. The TBF does not relay this control message to RNC-B sends back (INIT ACK or MODE IND) the RFCI mapping previously requested from RNC-A.

If the RFCI mapping from RNC-A’ doesn’t match to the one from RNC-A, re-initialisation (without suspending UP activities, as described in 25.415) will be necessary.

12. MSC-S-A triggers Relocation execution (Relocation Command)

13. Having sent the last UP frame, RNC-A indicates TBF to switch to Iu leg on A’ side (END UP Stream) and to indicate partner TrFO node to RESUME previously suspended control procedures. 

14. – 15.: Relocation Complete initiates the Removal of the TrFO break function and the release of the old Iu leg.

2.3 Interworking between SRNS Relocation on A- and B-side and TrFO operation. 
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Figure 7. Configuration during SRNS Relocation on A- and B-side and TrFO.
Figure 7 depicts a possible “worst case” scenario: A- and B-side request to perform relocation. So, in a maximum configuration, 4 TrFO partners may be involved. Whether to keep A- and B-side TrFO break function within one physical equipment is an implementation issue. Figure 7 outlines the logical configuration. If TrFO break procedures are kept in a way, where both sides hide their activities to each other, there will be minimum mutual impact. 

The flow chart given in Figure 8 outlines this principle, where A- side becomes only aware of the Suspend and Resume requests of the B-side.
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Figure 8. SRNS Relocation on A- and B.side and TrFO. Flow chart.

2.4 Insertion of tones & announcements during Call Hold & TrFO operation. 
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Figure 9. User B on Hold with Announcment, User B temporarily with no partner TrFO peer.
The configuration outlined in Figure 9 gives the situation, when a subscriber, kept on hold, is connected to an announcement-machine, while the partner subscriber is on his way to request for communication with an additional subscriber.
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Figure 10. Announcement during CH & TrFO operation. Flow chart.

Description of flow chart given in Figure 8:

1. (HOLD) gives the trigger to insert a TBF.

2. – 8. give the sequence already described within Relocation scenarios. A-side is requested for the currently negotiated codec modes, which are applied for initialising the new TrFO partner (an MRF in that case).

9. – 11. give the successful finish of subscriber’s HOLD request, including the application of an announcement to B-side and the trigger for the subscriber to proceed in (most likely) connecting to subcriber C. 

10. 3. Conclusion and Proposal:

It is proposed to include the scenarios outlined in section 2 into appropriate specifications (TS 23.153) and use them as base for further discussion and evaluation of TrFO Break principles described within N4-000492.
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