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Introduction


In order to reduce transmission costs and enhance the speech quality in the UMTS core network it is proposed to locate the speech codec at the UMTS network border.  By adopting this architecture, it is required to define a protocol between all involved entities. In case of UMTS internal connections, those entities are the UE1, RNC1, UE2, and RNC2.  In case of UMTS to fixed network calls, those are the UE1, RNC1 and transcoder which is assumed to be located in the MSC at the UMTS PLMN border.  This paper proposes the mechanisms applied between involved UEes, RNCes, and transcoder to fulfill the requirement of a split architecture for speech transcoding.


Description of the mechanism


The mechanism to be applied is characterised by the following features:


Between involved RNCes or between RNC and speech transcoder, inband signalling is used.


Different codec modes may be applied for any of the two directions of a speech communication; i.e., the codec mode to be used from UE1 to UE2 may be different to the codec mode to be used from UE2 to UE1.


Within RAN, outband signalling is used to indicate codec mode changes.


The RNC decides  whethera codec mode change takes place.


In a codec mode change, the RNC decides upon the physical characteristics of the radio channel; i.e., parameters of channel coding, bitrate, and power level of the new codec mode.


Inband signalling


It is assumed that the number of codec modes is N and codec mode n+1 is more robust than codec mode n. L is the maximum number of  levels, which may be skipped at a codec mode change if radio conditions improve.





Speech data are transmitted in consecutive frames. Each frame corresponds to a speech signal valid for a specific  time interval. Each frame will be amended by a prefix. The prefix consists of two fields: the codec mode identification (CMI), which indicates the codec mode to be used for decoding this speech frame. The second field is called better radio condition field (BRI) which is applied if radio conditions improve along the communication path, see � REF _Ref445535471 \* MERGEFORMAT �Fel! Hittar inte referenskälla.�.  A path consists of one radio interface in case of  a mobile-to-fixed network connection and of two radio interfaces in case of a mobile-to-mobile communication.  If radio conditions improve all along the communication path, then a codec mode change is performed.
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Figure 1: Indication of codec mode on transmission chain


A description of the codec mode indication is shown in Figure 1. It is assumed that no soft handover takes place.


Adaptation of codec mode


For the adaptation of the codec mode the following applies:


a change to a more robust codec mode will be performed if the radio conditions worsen on one of the radio interfaces


a change to a less robust codec mode will be performed if the radio conditions have improved on both radio interfaces


Algorithm to change to a more robust codec mode


Prior to the codec mode change the following status is assumed: UE1 and UE2 send and receive using the same codec mode, see Figure 2. 
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Figure 2: Status prior to codec mode change








each RNC continuously receives measurement reports from all involved node Bs


RNC1 detects worsening radio conditions and decides on a codec mode change


by using outband signalling RNC1 indicates UE1 to change the codec mode and the point in time when to change. The time change will be indicated by the frame number. This frame number is used for synchronization between RNC and UE. Since the UE has to synchronize with any of the involved node Bs, different frame numbers between UE and any of the involved node Bs are used for the same content, see Figure 3.
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Figure 3: Outband signalling for codec mode change


at the time indicated by RNC1, UE1 performs a codec mode change and sends speech data in the new mode


RNC1 receives from UE1 speech data in changed codec mode and relays this data towards RNC2.  In addition to the speech data an inband indication of the codec mode will be transmitted.  RNC1 receives speech data from RNC2 in unchanged codec mode, see Figure 4.
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Figure 4: Asymmetric speech transmission





RNC2 receives speech data in changed codec mode by analyzing CMI.  RNC2 decides, dependent on the radio conditions of the UE2 to RNC2 path,  upon the physical characteristics of the radio channel, namely: parameters of channel coding, bitrate, and power level of the new codec mode.  RNC2 then indicates the decision to all involved Node Bs.  At the same time, RNC2 copies every speech frame towards all involved Node Bs


UE2 receives speech frames in new codec mode.  Itdetects this via CMI 


UE2 transmits in the changed codec mode





After these actions the codec mode change is completed.  UE1 and UE2 send and receive speech data in the changed codec mode.


Algorithm to change to a less robust codec mode


If radio conditions are stable, all speech frames contain BRI = 0.  As soon as the radio conditions improve at one side of the connection and a change from codec mode n to n+l is possible the RNC indicates this towards the UE. From that time on, UE sends speech data with the prefix BRI = l.  However, both radio channels will still use codec mode n. 





If an RNC receives speech frames with an BRI = l1 indication and sends speech data with BRI  = l2, a codec mode change from n to n+l will be initiated.  l will be the minimum of l1 and l2.





The algorithm for the codec mode change will be the same as the one indicated earlier.


Adaptation of codec mode for UE-to-fixed network connections


This situation is a specific case of the codec mode adaptation.  In this scenario, the involved entities are the RNCof the appropriate UE and the transcoder towards the fixed network.





Since the transmission conditions on the fixed network side can be assumed as ‘best radio conditions’, the transcoder will always indicate BRI = L towards the involved RNC.


Proposal


This paper showed how the remote control of speech transcoding is possible. This reduces an operator’s transmission costs for telephony down to a significant 75%.  Therefore, it is proposed to adopt the above described mechanisms and provide the possibility to locate the transcoder function at the border of the UMTS core network.
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