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Introduction

During relocation of speech services in cs domain, a new IU leg has to be setup comprising control plane as well as user plane. This document considers first the “pure TrFO” relocation scenario and gives some hints for TrFO break scenarios. It highlights some (unsorted) TrFO specific requirements for IU user plane and control plane with respect to two alternative solutions within the core network, especially the user-plane switching-part.

Discussion

In Figure 1 the topologic situation behind the considerations within this paper is given. It depicts a mobile-to-mobile call, RNC-A serving subscriber A, RNC-B serves subscriber B. RNC-A requires relocation to RNC-A’.
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Figure 1. TrFO and basic Relocation Resource Allocation.

Figure 1 shows following steps:

1. In case of TrFO, before Relocation, all IU UP specific control procedures terminate both in RNC-A or RNC-B (“IUUP Term”).

2. If relocation is required from RNC-A to RNC-A’, RANAP triggers the setup of the new IU leg with Relocation Request sent to RNC-A’, AAL2/L3 signalling is performed and 

3. the IUUP initialisation procedure is started from RNC-A’. And there we are at the basic question: which actions have to be performed from now on within all involved parties ?

· Two possible solutions may be considered to handle this relocation scenario with respect to the user plane:

1.) 3G-MSC is capable of “conferencing” both Iu legs.
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Figure 2. “IU UP conferencing” in 3G-MSC.

While “pure” conferencing is used to mix speech signals for multiparty constellations (which would require to decode all (AMR coded) parties, mix the speech signals appropriately and encode resulting streams again), this is not necessary for relocation (and similar) scenarios.

In the context of TrFO and SRNS relocation “IU UP conferencing” means, that 

· RNC-B IU UP uplink data (IU,B-ul) is duplicated on IU to RNC-A and RNC-A’ 

· IU UP downlink data to RNC-B is uplink IU UP data either from RNC-A or RNC-A’. This is sufficient for relocation, as user data is expected either from RNC-A before relocation or RNC-A’ afterwards. 

“Conferencing” takes place after IU,A’ leg has been setup until IU,A leg is to be released due to successful relocation.

2.) 3G-MSC is not capable of conferencing and perform switching right after receiption of Relocation Detect/Complete.
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Figure 3. “IU UP switching”.

The other possibility is to perform a hard switch of the IU UP in the CN, which is denoted as “IU UP switching” in figure 3. RNC-B IU UP uplink data is either sent to RNC-A or RNC-A’; RNC-B IU UP downlink data is either from RNC-A or RNC-A’. 

“Switching” doesn’t take place before relocation detect/complete trigger from RNC-A’.

Solution 1, “IU UP conferencing”
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Figure 4. IU UP Initialisation during Relocation with “conferencing” in 3G-MSC.

Figure 4 describes solution 1 in more detail.

1. At call setup the possibility for TrFO was discovered and performed.

2. Relocation Required sent from RNC-A to indicate the wish to relocate its Serving functionality. 

Note: this message should include chosen set of RFCIs, currently used RFCI and negotiated codec (if codec negotiation is realised in R’00).

3. 3G-MSC sends Relocation Request. 

Note: Relocation Request shall take care of received RFCIs and codecs received in Relocation Request. Other negotiated IU UP parameters are ffs (e.g. IU UP version).

4. ALCAP procedures

5. Relocation Request Ack triggers

6. Setup of a “IU UP conferencing unit” in 3G-MSC which is able to multicast downlink traffic to subscriber A on IU,A and IU,A’ and combine uplink to IU,B.

7. An IU UP termination is incarnated which 

8. starts an initialisation procedure towards its IU UP partner, an IU UP termination at RNC-B

9. and 9a. IU UP termination in RNC-B wonders why an Initialisation frame was sent again, maybe RNC-A’ could send a specific “relocation indication”, but not necessary, if RNC-B is aware of such a situation. It answers with Initialisation ACK, which is split to IU,A and IU,A’, as IU UP conferencing is already active in 3G-MSC.
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Figure 5. Iu UP conferencing in case of TrFO break.

Figure 5 depicts the fact, that during relocation, i.e. after IU,A’ has been setup two TrFO relations exists, one from IU UP term.B to IU UP term.A’ and one from B to A.

Some (unsorted) thoughts and considerations to the sequence chart in Figure 4:

· A major consequence of applying the “IU UP conferencing” principle to the TrFO & relocation scenario is, that exactly the same IU UP has to be established between RNC-A’ and RNC-B as already negotiated between RNC-A and RNC-B. Otherwise RNC-B may send frames with a wrong SDU format to RNC-A.  

· It would be advantageous to indicate negotiated IU UP parameters IU,A to 3G-MSC as suggested in step 2 and 3 to avoid re-negotiation with possible different result.

· If RNC-B decides to relocate its serving RNS functionality as well some rule should be considered, which initialisation frame will get the preference. A mechanism for a similar problem during normal call setup was described in R3-000681(but never discussed in RAN3) which proposes to have the possibility to include an RFCI list in the Initialisation Ack frame as well.

· Inter-working between rate control procedures and the proposed solution 1 has to be considered. Should RNC-B refuse the request as RNC-B knows, that another termination is in communication path ? When does this “exception state” end ?

In case RNC-B initiates a rate control procedure, this frame is duplicated towards RNC-A and RNC-A’. In case RNC-A  initiates a rate control procedure after it informs the 3G-MSC about current IU UP parameters, the current implementation in 25.415 doesn’t foresee a Rate Control Ack frame to possibly inform RNC-A’ as well about changed rate. 

· If a codec change has to be regarded during relocation either “IU UP switching” or TrFO break has to be applied (or does someone imagine other solutions ??).

· Another problem exists for the case, if RNC-A’ cannot accept the same RFCI set as already negotiated between RNC-A and RNC-B, e.g. for radio resource reasons. 

Altough this list may suggest a lot of problems, it seems (at least to us) that a finite set of 25.415-enhancements could cope with them.

TrFO break scenarios with “IU UP conferencing”:

“IU UP conferencing” could give an idea how TrFO break procedures can be implemented in stage2/3 standardisation. Consider the case of an Inter-3G-MSC Relocation, where a TDM link is between MSC-A and MSC-A’.
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Figure 6. Iu UP conferencing in case of TrFO break.

Figure 6 gives a glance of a possible further application of the IU UP conferencing principle in case of TrFO break. 

MSC-A is aware of the fact, that no AAL2 links are available towards MSC-A’ and an IU UP termination (A’*) has to be setup in 3G-MSC-A to act as if it was the IU UP termination in RNC-A’. IU UP term.A’* starts to send initialisation frames as described in step 8 of figure 4. Codec negotiation may take place. (This is negotiable in principle, see respective, postponed to R’00 discussions in CN1)

One can think of similar constellations in case of multiparty and interception.

In case of announcements, maybe, a hard switch, i.e. solution 2 would be better, a unidirectional one in case of tones.

Flow charts for solution 2, “IU UP switching”
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Figure 7. IU UP Initialisation during Relocation with “switching” in 3G-MSC.

Figure 7 describes solution 2 more detailed.

1. to 5 as in description of Figure 4.

6. Somewhen, maybe at ALCAP setup, an IU UP termination was incarnated and 

7. starts Initialisation procedure towards its partner, but there is no.

8. Relocation Command triggers the execution of Relocation

9. Relocation Detect triggers the

10. switching from IU,A to IU,A’.

11. and 12. Initialisation procedure succeeds.

This scenarios shows the major drawback of not having a conference unit in 3G-MSC. Initialisation is repeated with a period determined by a timer, which duration gives a maximum gap in transmission of user packets from/to subscriber A/B.

Conclusion / Proposal

This document tried to give a collection of thoughts and ideas to the TrFO & SRNS Relocation theme.

Ideas given are of course not worked out in an exhaustive manner nor do they cover the complete TrFO issues. Delegates are asked to contribute and give comments.
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