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1 Introduction 

The attached CR implements into [3] the BTFD for flexible positions already introduced by [2]. One of the benefits of the proposal is with regards to support for speech @ SF = 256, as illustrated by paper [1].

2 Reference

[1]
R1#37(04)0611 “Proposal for flexible position BTFD : application to AMR at SF=256”, source Mitsubishi Electric

[2]
R1#16(00)1299  “Proposal for flexible position BTFD”, source Mitsubishi Electric”

[3]
3GPP TS 25.212 ver 6.2.0 “Multiplexing and channel coding (FDD)”, source 3GPP TSG RAN WG1.

3 Summary of the change

3.1 Modification of transport channel multiplexing

For the purpose of BTFD in flexible position, transport channels are partitioned into two lists L and R, and within each list transport channels are iteratively transport format detected. That is to say, say for list L, the transport format of transport channel L(1) is first detected, which provides the positions of transport channel L(2), and then transport channel L(2) is detected and so on until the last transport channel in list L is reached.

Partitioning into two lists L and R allows that there are two transport channels L(1) and R(1) at fixed positions, ie the beginning and the end of the frame.

The new multiplexing scheme is illustrated below :
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3.2 Rate matching pattern application in the context of BTFD in flexible positions

In classical flexible positions the input parameters eini, eplus and eminus of the pattern generator are computed independently for each transport format. 

However, for the purpose for BTFD in flexible positions, the rate matching pattern should not be dependent of the transport format, so that de-rate matching can be applied a priori before transport format detection. 

In paper [2] two methods were proposed to achieve this. In the attached CR the so called method 2 is used, that is to say for each transport channel EQ i  the non null 
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 are reached. 

This is illustrated on the figure below for transport format K(2) :
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4 Impact analysis

4.1 UE receiver & UTRAN transmitter complexity

It is not necessary to try all the possible TFCs. Instead the same CRC based BTFD detection method can be applied iteratively on successive transport channels in lists L and list R. For this reason the complexity is the same as for classical fixed positions BTFD.

4.2 UTRAN RRM impact

In case of SHO, all the RL in the active set shall all be from node Bs implementing the BTFD in flexible positions. 

Active set update with addition of a RL from a node B not supporting this feature requires simultaneous CCTrCH reconfiguration to stop using BTFD in flexible positions. This reconfiguration should be always possible, except when the UE capability “Maximum number of physical channel bits received in any 10 ms interval (DPCH, PDSCH, S-CCPCH)” is only 600, and the reconfiguration requires that more than 600 bits are needed after reconfiguration. 

One first way to solve this case would be to revise the CR so that at most 300 CCTrCH bits per radio frame are allowed in case of BTFD in flexible positions.

One second way to solve this case would be to request that UE supporting BTFD in flexible position shall support at least 1200 bits as “Maximum number of physical channel bits received in any 10 ms interval (DPCH, PDSCH, S-CCPCH)”. 

One third way is to let it to the UTRAN implementation to handle for this RRM case.

4.3 Core Network

Core network is not impacted by BTFD in flexible position as such. BTFD in flexible position can be implemented by the UTRAN as a “toolbox” feature without consideration on the CN.

However one of the benefit of BTFD in flexible position is to use “dim and burst” AMR mode, that is to say to switch between AMR 7.95 kbps and 4.75 kbps depending on Signalling Radio Bearer is DTXed or not. This means that to benefit fully from the BTFD in flexible position, this dim and burst feature should be supported by the CN. 

It should be noted that “dim and burst” already exists in GSM with the GSM FACH mode.

5 Transport format detection robustness

The detection on transport channel L(n+1) is dependent on the detection of transport channel L(n). Similarly the detection of channel R(n+1) is dependent on the detection of transport channel R(n). So it may seem that the method is subject to some domino effect.

However the transport channel distribution algorithm into lists L and R ensures that, as much as possible, more robust transport channels are detected before. Robustness of a transport channel is assessed based on the coding scheme and the rate matching attribute. 

Furthermore, transport channels in list R and transport channels in list L are independently detected, so a detection error on one of the transport channel of list L does not impact detection on transport channels of list R and vice versa.

Finally, as there are at most 3 explicitly detected transport channels. So when there are 3 of them, the domino effect is limited to at most one of these three transport channels, and when there are two or one explicitly detected transport channel, there is no such domino effect.

6 Conclusion

We have shown that :

· Addition of support for BTFD in flexible position implies minor complexity

· Benefit is support for AMR 7.95 kbps @ SF = 256, hence capacity gain in code limited scenario.

In a nutshell BTFD in flexible position provides at the same time the known benefits from BTFD, and those good code utilisation properties of flexible position transport channel multiplexing. We therefore propose the adoption of BTFD in flexible position as a mandatory feature for release 6 UEs.
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