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Modified section
6.5.4
Radio Block Structure

Different Radio Block structures for data transfer and control message transfer purposes are defined. The same Radio Block structure is used for control messages for all TBFs, with the exception of downlink control blocks for TBFs in RTTI configuration, where two Radio Block structures are possible. For detailed definition of radio block structure, see 3GPP TS 44.060 [7].

For GPRS, a Radio Block for data transfer consists of one MAC Header, one RLC header and one RLC Data Block. It is always carried by four normal bursts.
	Radio Block

	MAC header
	RLC header
	RLC data
	BCS


Figure 4: Radio Block structure for data transfer for GPRS

The MAC header contains control fields which are different for uplink and downlink directions. The MAC header has constant length, 8 bits.

The RLC header contains control fields which are different for uplink and downlink directions. The RLC header has variable length.

The RLC data field contains octets from one or more LLC PDUs.

The Block Check Sequence (BCS) is used for error detection.

For EGPRS, a Radio Block for data transfer consists of one RLC/MAC header and one or two RLC Data Blocks. It is always carried by four normal bursts. The interleaving depends on the MCS used.

	Radio Block

	RLC/MAC header
	HCS
	RLC data
	BCS


Figure 5: Radio Block structure for data transfer for EGPRS without FANR
The RLC/MAC header contains control fields which are different for uplink and downlink directions. The RLC/MAC header has variable length.

The RLC data field contains octets from one or more LLC PDUs.

The Block Check Sequence (BCS) is used for error detection of the data part.

The RLC data field and BCS are repeated per the number of RLC data blocks in the radio block.

The Header Check Sequence (HCS) is used for error detection of the header part. 

The header part is independently coded from the data part and has its own check sequence. Tail biting (i.e. no explicit tail bits are appended before encoding. The encoder is initialised with the last information bits enabling tail biting decoding in the receiver) is used to reduce the size of the header.

For EGPRS using FANR, a Radio Block for data transfer consists of one RLC/MAC header, one or two RLC data block(s) and, optionally, one PAN field. It is always carried by four normal bursts. The interleaving depends on the MCS used.

For EGPRS2, a Radio Block for data transfer consists of one RLC/MAC header, one up to four RLC Data Block(s) and optionally one PAN field. It is always carried by four normal bursts, or by four higher symbol rate bursts. The interleaving depends on the modulation and coding scheme used.
	Radio Block

	RLC/MAC header
	HCS
	RLC data
	BCS
	PAN and PCS

 (optional)


Figure 5a: Radio Block structure for data transfer for EGPRS using FANR or EGPRS2
The RLC/MAC header contains control fields which are different for uplink and downlink directions. The RLC/MAC header has variable length. The RLC/MAC header indicates whether a PAN field and associated PCS field are included or not in the radio block.

The PAN field contains piggy-backed ack/nack information sent in one direction to provide acknowledgement for a TBF using FANR in the other direction.

The RLC data field contains octets from one or more LLC PDUs.

The Block Check Sequence (BCS) is used for error detection of the data part.

The Header Check Sequence (HCS) is used for error detection of the header part. 

The PAN Check Sequence (PCS) is used for error detection of the PAN field. 

The header part, the data part and the PAN field are all coded independently and each has its own check sequence. Tail biting (i.e. no explicit tail bits are appended before encoding. The encoder is initialised with the last information bits enabling tail biting decoding in the receiver) is used for the encoding of the header.

For all TBF modes, a Radio Block structure for control message transfer consists of one MAC header, one RLC/MAC Control Block and one Block Check Sequence. It is always carried by four normal bursts.

	Radio Block

	MAC header
	RLC/MAC Control Message
	BCS


Figure 6: Radio Block structure for control message for all TBF modes

The MAC header contains control fields which are different for uplink and downlink directions. The MAC header has constant length, 8 bits.

The Block Check Sequence (BCS) is used for error detection.

The RLC/MAC Control message field contains one RLC/MAC control message.

Only for TBFs in RTTI configuration, the Radio Block structure for downlink control message transfer may alternatively consist of one RLC/MAC header, one Header Check Sequence, one RLC/MAC Control Block and one Block Check Sequence. It is always carried by four normal bursts.
	

	
	
	
	

	Radio Block

	RLC/MAC header + BCS
	HCS
	RLC/MAC control message


Figure 6a: Radio Block structure for downlink control message for TBFs in RTTI configuration
The RLC/MAC header together with the BCS has a constant length of 31 bits.
The Header Check Sequence (HCS) is used for error detection of the header part. 

The RLC/MAC Control message field contains one RLC/MAC control message.

The Block Check Sequence (BCS) is used for error detection of the RLC/MAC control message.
This Radio Block structure is needed to support TBFs in RTTI configuration using the BTTI USF mode, but may be used for TBFs in RTTI configuration using the RTTI USF mode as well. 
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