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Support of HR channels with FLO

 AUTONUMLGL Introduction

The support of HR channels with FLO is addressed in section 7.7 of the FLO TR (45.902). This sub-clause introduces the following requirement on signalling messages on HR channels:

For seamless handovers between full rate and half rate channels the link level performance of associated signalling must be similar for the two channel modes. Consequently the coding rate of associated signalling on half rate channels must be equal to the coding rate of associated signalling on full rate channels. This is achieved in GSM/EDGE by increasing the interleaving depth of FACCH on half rate channels: twice the interleaving depth of TCH/H (see 3GPP TS 45.003).” As a result the performance of FACCH/H is very similar to the performance of FACCH/F (see 3GPP TS 45.005). 

With the one step interleaving architecture, all TrCHs on one basic physical subchannel have the same interleaving depth. It is therefore not possible to apply the same mechanism on the TrCH configured for FDCCH. Instead FLO shall send the same transport block twice in a row. Since coded bits of the same transport block can be found in two consecutive radio packets, the effect is as if the interleaving depth was twice the interleaving used for one radio packet. In rate matching R shall be equal to 0 for the first transmission (first radio packet) and equal to 1 for the retransmission (second radio packet).
However, this sub-clause does not indicate how (or if) the retransmission number is indicated from the transmitter to the receiver. 

 AUTONUMLGL Proposal

This paper considers the following two options for sending signalling messages on HR channels that support FLO:

a) The MAC sends the same transport block twice in a row, with the transport format identifier identifying the transmission number

b) The MAC sends the same transport block twice in a row, with the same transport format identifier

In both of these options, when the MAC sends signalling messages on half rate channels it is resposible for sending  the same transport block twice in a row. The MAC layer will pass to the FLO layer the transport block containing the signalling message and a transport format identifier (TFIN): the question is whether the two TFINs need to be different, in other words, the fact that R is different between the two transmissions is something that requires the definition of two different transport formats or something that can just be handled at the physical layer.  

 AUTONUMLGL Retransmit transport block with different TFCI, with recombining possible with FLO layer
For the first transmission of the transport block, the TFIN signals that this is the first transmission; the physical layer is therefore explicitely told that a value of R = 0 needs to be applied. The retransmitted block is sent in the subsequent TTI, with the MAC selecting a TFIN that indicates that the block is a retransmission (the physical layer is explicitely told that a value of R = 1 needs to be applied). The fact that two different Transport Formats are used results in two different values of the TFCI used in the two transmissions. The FLO layer in the receiver is responsible for combining the two transmissions of the block. Looking at the TFCI, the receiver is able to determine whether one received block is the first or the second transmission. 
The pros and cons of this proposal are summarised below:

Pros

· No decoding of RLC/MAC header required by the receiver to determine that the block needs recombining or is a duplicate

· Under the control of the MAC

Cons

· Extra TFCIs need to be defined to allow for transport formats with different retransmission numbers. 

With this option, the value of R needs to be defined as a dynamic attribute of a transport format. This needs to be done only for the transport formats sent on the transport channel used for signalling.

 AUTONUMLGL The MAC sends the same transport block twice in a row, with the same transport format
With this mechanism there is no mechanism for the receiver to determine whether the block is a first transmission or a retransmission, apart from the order in which they are received. So if, for some reason, the TFCI of the first transmission is misinterpreted, the receiver will think that the second transmission is the first one, and will decode the block incorrectly.

The pros and cons of this proposal are summarised below:

Pros

· No extra TFCIs are required for retransmissions

Cons

· Recombination is only possible provided that the receiver is able to determine that the block is first or second transmission.

 AUTONUMLGL Conclusion

This paper has proposed two mechanisms for sending signalling messages over half rate channels. It is recommended that the retransmission number of the transport block should be determined through the TFCI so that it is possible for the receiver to do the correct recombining of the blocks when necessary.

A CR to TR 45.902 reflecting the principles outlined in section 2.1 is provided in [1].
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