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Issues concerning outband signaling control in UMTS

The requirements for AMR and UTRA

AMR mode change as defined for GSM has relations with the physical layer of the radio interface GSM, especially concerning the occurrence of mode change and inter-dependency with slow power control. To this respect it is not clear how AMR mode change operates with the particular adaptation schemes of the two UTRA modes, especially concerning fast power control. Therefor the requirements for the signaling procedures is not clear, for example the order of magnitude of the mode change (ms, seconds, 10th of seconds...) is open, which is one of the main design characteristics of the signaling procedure. E.g. if mode change happens frequently and the delay constraints for the method are tight, outband control is not suited at all.

It should be therefor a task between S4 and R1 to clarify the requirements for AMR and UTRA (cf. liaison R1 to S4 annexed to this document)

With inband AMR mode change procedures the lack of requirements does not cause the same problem.

GSM-like TFO (with transcoding unit in path) and GSM-like AMR (inband controlled)

The AMR algorithm can be applied in TFO (end-to-end) operation, when the mode suitable for the UTRAN with the worst radio conditions is selected on both sides. SMG11, S4 should specify the details of the interoperation between TFO and AMR. In any case GSM and UMTS will work with the identical procedures. By this, also GSM-UE to UMTS-UE TFO/AMR works together. Also GSM/UMTS handover procedures seem straightforward. This would not be assured with methods not applicable to GSM.

Codec negotiation outband, AMR mode inband: How should this work?

The N2-TR on “Out-of-band transcoder control” proposes outband signaling methods for the transcoder negotiation. Therefor there is no transcoding unit in the communication path (see Figure 1).
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Figure 1: UE-to. -UE communication with no transcoder in path (from S2-99749, NTT doom)

However, for the operation of AMR –as currently defined- the transcoding unit in the communication path is essential, as the transcoding unit controls parts of the mode change.

Evolution to R00

The architecture for the support of voice in R00 is under study. Therefor it is not clear that a signaling procedure for transcoder negotiation (e.g. ISUP-based) can be used in an all-IP based core network, where the type of signaling is still ffs.

Conclusion

SMG11/S4 are encouraged to study the interoperation of AMR (3GPP 26.071ff) and TFO (GSM02.53-04.53). The methods are well established and interworking between GSM and UMTS is assured. Inband signaling should be used.

However, for outband transcoder control many questions remain unsolved, especially the interoperation with AMR, signaling requirements and the GSM/UMTS interoperation. Therefor we propose that before the start of stage 2/stage 3 work on the signaling procedures for outband transcoder control the following should be catered for:

· the requirements on the signaling should be clarified between S4 and R1 experts

· the basic architectural decision on R00 architecture should be taken before selecting new signaling procedures
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TSG-S4 has asked TSG-R1, TSG-R2 and TSG-R3 in [1] to finalize the support of the speech service over the Radio Access Network in order for them to complete the AMR Speech Codec specifications in time for the approval of the 3GPP Release 99. Specifically, they have asked TSG-R1 to approve a representative set of operational conditions to be provided by S4, the corresponding error patterns to perform characterization testing being derived by S4 and provided for approval to RAN WG1.

RAN WG1 would like to inform SA WG4 that discussions are currently taking place inside TSG-R1 in order to complete the generic channel coding scheme definition.  However, some indications can be already given to S4 regarding the available parameters and some mapping rules speech. In the following only UTRA FDD is discussed. For UTRA TDD the tool box concept is similar but the mapping rules differ. RAN WG1 will provide detailed information on UTRA TDD as discussion progresses on the support of speech and AMR in particular, for TDD. 
Generally speaking, L1 can be seen as a toolbox providing some parameters among which RNC will, at the beginning of each connection, be able to choose from the tools which will be used to encode and transport each Radio Access Bearer. There is not therefore a single set of parameters defining the channel coding for the support of a given service. Thus WG1 will here list the available parameters, from which S4 can try and choose the ones they feel accurate for their tests. For the downlink, due to the way speech rate will be detected in L1, additional mapping rules will apply. 

Channel coding parameters and mapping rules for UTRA FDD

The most relevant reference for the channel coding and mapping rules are specification 25.212 and 25.211. The most important aspects are summarised as follows :

Channel coding parameter

Parameters for the definition of set of transport format set that is to say the channel coding/mapping of any transport channels in UTRA L1 :

· convolutional coding (for Release 99 at least), 

· code rate ½, 1/3, no coding

· CRC of 0bits, 8bits, 12, 16bits

· Maximum puncturing rate, maximum repetition rate
Mapping rules 

· For the downlink the transport format indication can be provided (TFCI) or not. In the later case, the transport format must be blindly detected. This is to be considered since it has an input on the available payload and also transport format detection. The amount of radio resource allocated (Spreading factor) depends on the use of TFCI/no TFCI and in the later case, whether fixed position rather than flexible positions are used. 

· For the uplink, TFCI is included when there is more than one transport format combination, which will be typically the case with AMR. In addition to the TFCI aspects, the Channel coding/multiplexing chains are different.

· The channel coding is defined in a generic way. Unequal error protection can be supported by using multiple transport channels for the speech information, a class of bit or equivalently a class of protection being mapped on at least one transport channel but possibly more if some channel coding parameters for a given class of bit need to be varied between AMR modes.

· The different transport format for a given transport channel contain static parameters (channel coding scheme, code rate of the mother code, CRC length)..  

· The rate matching parameter setting implies that the relative protection ratio between different transport channels is unchanged for different transport format combinations, each corresponding to an AMR mode mapping.

· The spreading factor on the downlink remains unchanged unless the physical channels are reallocated..

WG1 recommends that when setting some test, S4 chooses different cases. Acknowledging the evaluation effort and cost for S4, WG1 recommends though that at least two cases are evaluated, one with and without TFCI as far as the downlink is concerned since the performance might be different. WG1 is currently carrying out simulation for both cases. 

Questions to SA4

Beyond the indications given above, RAN WG1 would like to inform S4 of some issues currently discussed in WG1, where S4 might want to express some opinion. A list of current open issues concerning AMR operation is as follows :

· What is the aim of rate adaptation in the UTRA context ?

· Improved quality for different C/I (GSM like)

· Network adaptation (for example adaptation of capacity through a change of mode)

· Other

· If adaptation is used, what kind of signaling ?

· In-band signaling

· Higher layer signaling.

Other

· What type of transmission scenarios ?

· Uplink / downlink / both links (adaptive) / tandem (UE to UE)

Work plan and procedures

RAN WG1 noted that SA4 is going to provide for approval by RAN WG1 a set of representative propagation conditions for which quality delivered by the AMR speech codec modes should be evaluated. The set of conditions being ready by the next meeting of SA4 in September, RAN WG1 will be in a position to review those at it next meeting in October. These conditions being agreed, error patterns will need to be produced.  

RAN WG1 would like to verify whether such error patterns corresponds to the input or the output of the channel decoder. It is the understanding of RAN WG1 that error patterns will have to be produced for uplink, downlink, and different cases of mapping on the downlink (TFCI, i.e. explicit format indication and no TFCI, i.e. Blind format detection). If error patterns are given at the output of the channel decoder then WG1 understands that different error patterns have to be defined for each case of channel coding. On the other hand we understand that if the error patterns correspond to the input of the decoder, then the error patterns can be defined independently of the channel coding used, resulting in a lower number patterns to be defined.

RAN WG1 does not own a radio simulator capable of providing such error patterns. However RAN WG1 would like to encourage SA4 to check whether RAN WG4 could help them on this issue.. 

We think that these issues concern Working Groups TSG-R1, TSG-R2, TSG-R3 and TSG-S4. TSG-R1 would like to suggest to create a joint subgroup between TSG-RAN and TSG-S4 and possibly TSG-SA due to the service definition devoted to this task . This group would operate on a common reflector. It will aim at giving answers to the previous questions.
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