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1. Introduction

One of the open issues in the Technical Report on A-interface over IP Study [1] is related to the handling of intra-BSS handover to a cell only supporting incompatible codec types (w.r.t. the codec type currently in use) [2]. In this scenario the BSS cannot handle the handover internally, by informing the Core Network only at the end of the procedure with the ‘Handover Performed” message. Before performing the handover the BSS needs to trigger a codec change by asking the Core Network to select a codec type that can be supported in the target cell. 

But a codec change could also be triggered by the Core Network, e.g. when Transcoder Free Operation needs to be resumed. This is for instance the case when, after initially establishing a mobile to mobile call by using codec type x end-to-end, and after switching from codec type x to y on one leg of the call (due to a handover to an incompatible codec), the Core Network decides to trigger a codec re-negotiation to re-establish TrFO. For instance the Core Network could trigger a codec change (from x to y) on the leg of the call where codec x is still in use, to align to the other leg of the call where the codec type y is used. By doing so the MGW would remove the transcoding resource from the path and re-establish TrFO. The problem to solve is that – although codec re-negotiations are currently possible within the Core Network – there is currently no defined procedure to trigger a codec change from the Core Network to the BSS.
This document suggests a possible solution to address these two issues, namely:

1. codec change triggered by the BSS (to handle intra-BSS Handovers to an incompatible codec type)
2. codec change triggered by the MSC (to re-establish TrFO)
2. Codec change triggered by the BSS
A few different approaches have already been proposed to address the scenario of intra-BSS Handovers to an incompatible codec type. For instance, [3] suggests that every intra-BSS handover to an incompatible codec type should trigger a normal inter-BSS handover involving the Core Network (which needs to insert a Transcoder-pair in the MGW). The advantage of this approach is that it reuses legacy procedures (those for inter-BSS handovers). However this would result in a lengthy procedure, involving quite many signaling messages on A interface (at least 5 messages: Handover Required, Handover Request, Handover Request Acknowledge, Handover Command, Handover Complete), while not all of them are actually needed.
The suggestion here is to have a simplified message exchange. The first message, sent by the BSS, would be an “Internal Handover Required” message containing at least:

· A target cell. This shall be a cell controlled by the same BSS

· A list with the current codec capabilities in the target cell, i.e. the BSS-SCL

· The target address for the speech data sent with the new codec type finally selected by the MSC, i.e. the IP/UDP termination at the BSS (IP/UDP Tbss) to be used by the MGW as a destination point 

This message would be different from a legacy “Handover Required” sent to the MSC during the preparation phase of an inter-BSS handover: by sending this message the BSS already acknowledges the possibility to support the call in the target cell (which is controlled by the same BSS) together with the information of the supported codec types and IP/UDP termination to be used, so that no subsequent “Handover Request”/”Handover Request Acknowledge” message exchange is needed in the handover preparation phase. 

When receiving the “Internal Handover Required” message from the BSS, the MSC would select a new codec (SC, Selected Codec) taking into account the BSS-SCL. The Selected Codec and the new IP/UDP Tbss termination at the BSS would be communicated to the MGW in order to add another termination towards the BSS. The MGW would then acknowledge this request by sending back to the MSC the new IP/UDP termination at the MGW (IP/UDP Tmgw).

At this point in time the MSC would reuse existing messages on the A interface to trigger the handover execution phase. In particular, to trigger the handover, the “Handover Command” message would be sent to the BSS, including the Selected Codec and the new IP/UDP Tmgw termination. A legacy handover procedure would be performed on the radio interface and then the BSS would finally confirm the handover/codec change to the MSC with the “Handover Complete” message. 

The suggested procedure for an intra-BSS handover to an incompatible codec is described in Figure 1 below.

[image: image1.emf]Internal Handover Required 

(BSS-SCL, IP/UDP Tbss )

Handover Command 

(SC, IP/UDP Tmgw)

Handover Complete

Handover Command

Handover Complete

ADD.Req (SC, IP/UDP Tbss) 

ADD.Reply (IP/UDP Tmgw) 

MS BSS MSC MGW


Figure 1: Codec change triggered by the BSS (intra-BSS Handover to an incompatible codec)

3. Codec change triggered by the MSC
One possibility for the Core Network to trigger a codec type change (e.g. to re-establish TrFO) could be to trigger a new assignment procedure on the same SCCP connection. This approach would reuse existing messages, but there could be a few drawbacks as well: 
· A new Assignment message would replace the UDP/IP termination at the BSS (and at the MGW), but it would be preferable to have the 2 terminations (old and new) in place during the codec change, like in the handover case
· The Core Network would not be aware of the current BSS capabilities when initiating the new Assignment procedure.
In fact, the main issue is to provide a mechanism whereby the BSS informs the Core Network about the codec types it can support for the ongoing call, before the Core Network triggers a codec change. Although the BSS communicates its codec capabilities at call setup, this is a dynamic information related to a specific time instant in a specific cell so that this might change in time, e.g. due to overload conditions. Therefore a mechanism is needed to update this information for an ongoing call.

The alternative would be to rely on the internal handover procedure defined in the previous section, in this case initiated by a preliminary signaling message sent by the MSC to the BSS to trigger a feedback from the BSS about its current codec capabilities regarding a specific ongoing call.
This message could be named “Internal Handover Request” or “Internal Handover Enquiry”, and it would be different from a legacy “Handover Request” sent to the target BSS during the preparation phase of an inter-BSS handover: its goal is to get back the updated BSS codec capabilities to handle a specific call and no specific target cell is indicated in the message (the primary goal is to change the codec, not necessarily the cell, and typically an intra-cell handover would be finally triggered in this case). On the other hand a MSC-PCL (MSC-Preferred Codec List) could be included in the “Internal Handover Enquiry” message to inform the BSS about the MSC codec preferences.  If the goal is to re-establish TrFO, the MSC-PCL in this case should reflect the remote end indicated codec. The BSS might use this information to decide a possible target cell that meets such requirements.

The BSS response to the “Internal Handover Enquiry” message could be the “Internal Handover Required” message described in the previous section. The target cell indicated in the message could be the same cell where the call is currently ongoing; alternatively this could also be a cell where the BSS could better satisfy the MSC codec preferences expressed in the MSC-PCL contained in the “Internal Handover Enquiry” message. The current BSS-SCL and the new IP/UDP termination at the BSS (IP/UDP Tbss) to be used by the MGW as a destination point would also be added.
As in the previous case, when receiving the “Internal Handover Required” message from the BSS, the MSC would select a new codec (SC, Selected Codec) taking into account the BSS-SCL. 
If the goal of the codec change is to re-establish TrFO, and the BSS could not meet the request in the MSC-PCL contained in the "Internal Handover Enquiry" message (i.e. if the BSS-SCL in the "Internal Handover Required" message does not contain the MSC-PCL), then the MSC could also decide it’s not beneficial to finally trigger a codec change and could avoid sending the Handover Command at all (of course this means that TrFO would not be re-established at the end). 
Note: one possible way for the MSC to detect whether the BSS is actually waiting for the Handover Command is to add a flag in the "Internal Handover Required" message to clarify whether this message is:
· sent by the BSS in response to an "Internal Handover Enquiry" -> the BSS doesn't have a real need to perform the intra-BSS HO -> no problem if Handover Command is not received
· sent by the BSS because of a real need to perform the intra-BSS HO (e.g. to an incompatible codec type) -> Handover Command is finally expected
If the MSC decides to continue with the handover, the message exchange with the MGW and the signaling procedure on the A interface for the handover execution phase would be the same as described before: “Handover Command” to trigger the handover and “Handover Complete” to confirm the handover to the MSC.

The overall procedure is described in Figure 2. 
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Figure 2: Codec change triggered by the Core Network

4. Conclusions

An optimized 3-ways procedure has been suggested to address the case of intra-BSS handovers to incompatible codec-type (i.e. codec changes triggered by the BSS). The same procedure (complemented by a further triggering message from the MSC to the BSS) can be re-used for codec changes triggered by the MSC as well (e.g. to re-establish TrFO), providing a solution for a problem which has not been addressed in the Technical Report so far.

It is therefore suggested to include the described procedure in Chapter 7 of TR 43.903.
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