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1. Introduction

This contribution discusses the necessity of TrFO in R99 and proposes R3’s effort for the completion of this study item. Situation in other 3GPP WGs is analysed and work items in R3 are clarified. Finally, it is proposed that if technically feasible solution is found in RAN3#11, such a solution should be incorporated in R99.

2. Necessity of TrFO in R99

2.1 Necessity of TrFO

TrFO is beneficial in the following two aspects.

a) Voice quality

b) Efficient use of network resources

To cope with the voice degradation caused by the tandem insertion of transcoders in the case of mobile-to-mobile communication, TFO (Tandem Free Operation) and TrFO (Transcoder Free Operation) have been studied and introduced even in 2G systems, e.g., GSM and PDC. Although TrFO requires a packet bearer connection between MSCs, it is beneficial in terms of smaller number of required network transcoders and efficient use of network transport resources.

Although UMTS provides a variety of data communication support, voice will be still one of the important services. Therefore, it is required that UMTS have equal or better quality of voice than 2G systems. In that sense, UMTS has to support techniques with which tandem insertion of voice transcoders can be avoided, i.e., TFO and TrFO. 

2.2 Necessity of TrFO in R99

TrFO should be supported in 3GPP R99, instead of R00. Several operators will start UMTS services in the near future by using R99. TFO, however, has been transferred to R00. Thus TrFO is the only remaining technique to support equivalent voice quality with 2G in R99. For operators starting services with R99, including DoCoMo, TrFO is therefore a necessity for a success of UMTS.

3. Current situation of TrFO study in 3GPP

Table 1 below shows the current situation of TrFO study in 3GPP.

Table 1 Open issues related to TrFO in each WG

WG
Responsible feature
Open Issues

S2
· Coordination among relative WGs
· N/A

S4
· Codec and Codec list
· Completed

N1
· Codec Negotiation between UE and MSC 
· CC or RRC for notification of the selected Codec list to UE 

· N1 agreed to use CC, and the CC is included in RANAP & RRC (*1). (14th, Jan.)

· Waiting for the decision by R3.

· How the codec information supported by MS should be encoded.

· N1 agreed to add a new information element. (14th, Jan.)

N2
· Codec Negotiation inter MSC

· Bearer establishment inter MSC
· N2 clarify the requirement of the Inter MSC link, which type of bearer can be applied.
· N2 agreed to discuss via e-mail to decide how to describe the clarification in stage 2 specification by 4th, Feb.

· Only AAL1 & AAL2 bearers are considered.

· Timing of RAB establisment and Iu-UP initialization

· Sent a liaison asking for the decision by R3.

R2
· Bearer establishment between UE and RAN

· TFC control by RRC
· Specify new IE in RRC to include CC. 

·  R2 will support the transfer of CC related signalling.

R3
· Bearer establishment between MSC and RNC as well as RNC and Node B

· Notification of the Codec mode to RAN

· Iu UP control procedure (rate control, initialization, time alignment)
· Review of the procedure at TrFO break.

· Under discussion.

· Iu UP Time Alignment

· Completed.

· Specify new IE in RANAP to include CC.

· Under discussion.
· Timing of RAB establisment and Iu-UP initialization

· N2 liaison will be discussed.

From the above table, it is understood that other WGs are waiting for the decision by R3. Therefore, if R3 succeeds to solve the issues, TrFO is achievable with R99.

4. Relationship with TFO

In RAN3#10, it was generally felt that a harmonised solution for TrFO with TFO is desirable. However, specific items/requirements regarding this harmonisation were not even discussed. Unless any specific and strong requirement is found, such a harmonisation should not be a reason for the delayed decision on TrFO. As far as technically feasible solution can be found, TrFO should be supported in R99.

5. Conclusion and proposal

Considering

· TrFO is an essential feature for operators starting services based on R99, and

· Other 3GPP WGs are waiting for the decision of R3 for the realisation of TrFO,

it is proposed that R3 should work on TrFO issues and incorporate the solution, if found, into R99 specifications. Unless any specific and strong requirement is found, the harmonisation with TFO should not be a deterring factor for such an inclusion.
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