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7
Layer 1 for FLO
The architecture of FLO is depicted in the Figure 2 below. A one-step interleaving has been assumed. This implies that all TrCHs on one basic physical subchannel have the same interleaving depth.
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Figure 2: FLO Architecture

**** next modified sections ****

7.4a
Inband signalling bits
Inband signalling bits (used to control the TFC selection algorithm, see subclause 8.5) are attached at the beginning of the CCTrCH.

The inband signalling bits are used to transmit a coded TFCI sequence. . For each channel type, the number of coded inband signalling bits in each radio packet is derived as follows:

· in the downlink direction, it is equal to the size of the coded uplink TFCI, which is derived from the size of the uncoded uplink TFCI (which is dependent on the number of TFCs in the uplink TFCS) following the rules in subclause 7.5;

· in the uplink direction, it is equal to the size of the coded downlink TFCI, which is derived from the size of the uncoded downlink TFCI (which is dependent on the number of TFCs in the downlink TFCS) following the rules in subclause 7.5.

7.5
Transport Format Combination Identifier (TFCI)

The size of the TFCI depends on the number of TFCs needed. The smaller this is, the shorter the TFCI is in order to minimize the overhead over the radio interface. The size of the TFCI is however limited to a maximum of 5 bits, allowing a maximum of 32 different transport format combinations on the same basic physical subchannel. In other words, for a single connection (without reconfiguration) it is proposed to have a maximum of 32 different channel coding and/or multiplexing possibilities at a time. 

For the coding of the TFCI, simple block codes can be used, as already used for the stealing bits and the USF in 3GPP TS 45.003. 

On GMSK full rate channels and 8PSK half rate channels, the coding of the TFCI shall be as follows (see Annex A):

-
1 bit TFCI shall be encoded to 8 bits;

-
2 bits TFCI shall be encoded to 16 bits;

-
3 bits TFCI shall be encoded to 24 bits;

-
4 bits TFCI shall be encoded to 28 bits;

-
5 bits TFCI shall be encoded to 36 bits.

On 8PSK full rate channels, the coding of the TFCI shall be obtained by repetition of the coding defined for GMSK full rate channels (see Annex A):

-
1 bit TFCI shall be encoded to 16 bits (2 times 8 bits);

-
2 bits TFCI shall be encoded to 32 bits (2 times 16 bits);

-
3 bits TFCI shall be encoded to 48 bits (2 times 24 bits);

-
4 bits TFCI shall be encoded to 56 bits (2 times 28 bits);

-
5 bits TFCI shall be encoded to 72 bits (2 times 36 bits).

On GMSK half rate channels, the coding of the TFCI shall be obtained by using only the middle segment of the coding defined for GMSK full rate channels (see Annex A):

-
1 bit TFCI shall be encoded to 4 bits;

-
2 bits TFCI shall be encoded to 8 bits;

-
3 bits TFCI shall be encoded to 12 bits;

-
4 bits TFCI shall be encoded to 14 bits;

-
5 bits TFCI shall be encoded to 18 bits.

The coded TFCI is then attached at the beginning of the CCTrCH (before the inband signalling bits) before interleaving.

**** next modified sections ****

8.5
TFC Selection
8.5.1
TFC selection in the uplink

The selection of the TFC to be used in the uplink during each TTI is under the control of the MAC Layer in the MS. The MS should select a TFC according not only to the data available to be sent and the priority of the flows to which the data belongs, but also to the conditions of the radio channel. The conditions of the radio channel in the uplink are known only to the network, so the network should provide information to the MS to assist in the decision.

The algorithm for the selection of the TFC to be used in the uplink is as follows:

1.
When defining the TFCS for the uplink, the TFCs are ranked according to the radio conditions or signal quality required to achieved a specified quality of service (e.g. the higher the TFCI, the better the quality of the radio link required); this could be characterised, for example, in terms of RXLEV, BEP, the BLER on the different transport channels, or other parameters.

2.
The ranking is communicated to the MS at call set-up by means of the order in which they are signalled in the assignment message: the TFCs are signalled in the assignment message in increasing order of quality of the link required.

3.
Based on the measurement performed by the BSS, the network determines periodically within a call the “highest TFC” that, with the current radio conditions, would meet the quality of service criteria.

4.
The network signals the “highest TFC” to the MS by transmitting in the downlink the value of the TFCI (within the TFCS defined for the uplink) corresponding to the highest TFC that the MS is allowed to select in the uplink. The network sends this TFCI, encoded as defined in subclause 7.5, using the inband signalling bits of a downlink radio packet (see subclause 7.4a). One coded TFCI is transmitted in every radio packet. In case of multislot operation, as the TFCS could be different on different timeslots, the “highest TFC” needs to be signalled separately for each timeslot.

5.
The MS is allowed to use only TFCs whose TFCI is lower than or equal to the TFCI indicated by the network and that have not been restricted by higher layer signalling (see sub-clause 9.3). The set of these TFCs is called “valid TFCs”. The MS selects the particular TFC to be used for transmission in the uplink from the set of valid TFCs, according to the rules given below.

Every TTI, the MS selects the TFC within the set of valid TFCs using the following rules (see 3GPP TS 25.321):

1.
No other TFC shall allow the transmission of more highest priority data than the chosen TFC.

2.
No other TFC shall allow the transmission of more data from the next lower priority TBFs. Apply this criterion recursively for the remaining priority levels.
8.5.2 TFC selection in the downlink
The selection of the TFC to be used in the downlink during each TTI is under the control of the MAC Layer in the network. The network should select a TFC according not only to the data available to be sent and the priority of the flows to which the data belongs, but also to the conditions of the radio channel. The conditions of the radio channel in the downlink are known to the network only by means of the Measurement Reports sent periodically by the MS. The reports are transmitted every 480 ms, and this limits the adaptation rate. By adopting a mechanism similar to the one described in subclause 8.5.1 for the uplink, the adaptation rate can be increased to 20 ms, with a consequent improvement in performance.
The algorithm for the selection of the TFC to be used in the downlink is as follows:

1.
When defining the TFCS for the downlink, the TFCs are ranked according to the radio conditions or signal quality required to achieved a specified quality of service (e.g. the higher the TFCI, the better the quality of the radio link required); this could be characterised, for example, in terms of RXLEV, BEP, the BLER on the different transport channels, or other parameters.

2.
The ranking is communicated to the MS at call set-up by means of the order in which they are signalled in the assignment message: the TFCs are signalled in the assignment message in increasing order of quality of the link required.

3.
Based on the measurement performed by the MS, the MS determines periodically within a call the “highest TFC” that, with the current radio conditions, would meet the quality of service criteria.

4.
The MS signals the “highest TFC” to the network by transmitting in the uplink the value of the TFCI (within the TFCS defined for the downlink) corresponding to the highest TFC that the network is allowed to select in the downlink. The MS sends this TFCI, encoded as defined in subclause 7.5, using the inband signalling bits of an uplink radio packet (see subclause 7.4a). One coded TFCI is transmitted in every radio packet. In case of multislot operation, as the TFCS could be different on different timeslots, the “highest TFC” needs to be signalled separately for each timeslot.

5.
The network is allowed to use only TFCs whose TFCI is lower than or equal to the TFCI indicated by the MS and that have not been restricted by higher layer signalling (see sub-clause 9.3). The set of these TFCs is called “valid TFCs”. The network selects the particular TFC to be used for transmission in the downlink from the set of valid TFCs, according to the rules given below.

Every TTI, the network selects the TFC within the set of valid TFCs using the following rules (see 3GPP TS 25.321):

1.
No other TFC shall allow the transmission of more highest priority data than the chosen TFC.

2.
No other TFC shall allow the transmission of more data from the next lower priority TBFs. Apply this criterion recursively for the remaining priority levels.
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