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Draft CR to TR on FLO for RLC & MAC

This document proposes the addition in the FLO TR 45.902 of RLC and MAC descriptions for GERAN Iu mode as follows:

· Overview of RLC and MAC protocols' services and functions

· FLO configuration for transport of RLC/MAC control blocks

· RLC/MAC block structure

8
Layer 2 for FLO (Iu mode)

8.1
General

8.1.1
Protocol architecture

The MAC sub-layer offers logical channels for the transfer of RLC data between peer RLC entities. The transfer of control-plane and user-plane data is done on FDCCH and FDTCH respectively, as defined in subclause 6.5.

One type of TrCH is offered by FLO to the MAC sub-layer, DCH, as defined in subclause 6.5.

Three different DCHs are introduced, namely CDCH (Control-plane DCH), UDCH (User-plane DCH) and ADCH (Associated DCH). While CDCH and UDCH are used exclusively for tranmission of RLC/MAC blocks for data transfer, ADCH is used exclusively for transmission of RLC/MAC control blocks.

NOTE:
CDCH, UDCH and ADCH naming convention is introduced in order to allow for an easier stage 3 definition of RLC and MAC protocols (e.g. "ADCH" to replace "PACCH", and "UDCH" to replace "PDTCH", on DBPSCH)
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Figure 8.1: Logical Channels and Transport Channels

8.1.2
RLC protocol

FLO allows for transmission of RLC information in RLC acknowledged mode, RLC unacknowledged mode and RLC transparent mode.

The functions and services provided by the RLC protocol are defined in 3GPP TS 43.051 subclauses 6.5.1 and 6.5.2. 

NOTE:
The use of incremental redundancy and of link adaptation is FFS.

RLC blocks are transferred between two peer RLC entities at a maximum rate of one RLC block per TTI.

Editor's note: Subclause to be edited later on.

8.1.3
MAC protocol

The MAC layer allows the transmission over the physical layer with FLO of upper layer PDUs from one mobile station on dedicated basic physical subchannel(s). MAC does not allow for operation on shared basic physical subchannel using FLO.

The specific functions provided by the MAC protocol when FLO is used are listed below:

-
Configuring the mapping between logical channels and transport channels. The MAC is responsible for configuring the mapping of logical channel(s) (FDTCH and FDCCH) onto the appropriate transport channel(s)

-
Selection of the appropriate transport format per transport channel. The MAC is responsible for selecting the appropriate transport format for each transport channel within the transport format set configured by RRC for each transport channel

-
Selection of the appropriate transport format combination per coded composite transport channel. The MAC is responsible for selecting the appropriate transport format combination within the transport format combination set configured by RRC.

-
Configuring the mapping between transport channels and DBPSCHs. The MAC is responsible for configuring the mapping of transport channel(s) onto dedicated basic physical subchannel(s).
Other functions provided by the MAC protocol when FLO is used are listed in 3GPP TS 43.051 subclauses 6.6.2.1 and 6.6.2.2.

Editor's note: Subclause to be edited later on.

8.2
FLO configuration for transfer of RLC/MAC control blocks

Reliable transport of RLC/MAC control messages must be available throughout the radio access network and even in adverse channel conditions. That is the reason why the protection of associated signalling has been traditionally strong in GSM/EDGE: CS1 coding has been used always for consistent performance in every cell, in every network (see 3GPP TS 45.003). With the flexibility offered by FLO, arises the possibility of changing the protection of RLC/MAC control blocks used for transfer of RLC/MAC control messages. It also becomes possible to multiplex RLC/MAC control blocks with other radio bearers. While this kind of flexibility is desired for the user plane, it should be avoided for the control plane as it might lead to inconsistent performance throughout the network. For consistent performance, the transport of the RLC/MAC control blocks must be fixed: only ADCH is active on FDCCH or FDTCH with the following transport format:

-
184 bits transport blocks;

-
18 bits CRC;

-
256 for the RMA.

Note: the value of the RMA does not matter since there is only one active TrCH.
8.3
RLC/MAC Block structure

8.3.1
RLC/MAC blocks for control message transfer

8.3.1.1
Downlink RLC/MAC control block format

	Bit
	

	8
	7
	6
	5
	4
	3
	2
	1
	

	PT
	P
	S
	RBSN
	RTI
	
	Octet 1 

	Control message content
	Octet 2

	
	.

	
	.

	
	.

	
	Octet N=23


Figure 8.2: Downlink RLC/MAC control block together with its MAC header
8.3.1.2
Uplink RLC/MAC control block format

	Bit
	

	8
	7
	6
	5
	4
	3
	2
	1
	

	PT
	P
	
	Octet 1 

	Control message content
	Octet 2

	
	.

	
	.

	
	.

	
	Octet N=23


Figure 8.3: Uplink RLC/MAC control block together with its MAC header

8.3.2
RLC/MAC blocks for data transfer

8.3.2.1
Downlink RLC/MAC block for data transfer

8.3.2.1.1
RLC unacknowledged mode

	Bit
	

	8
	7
	6
	5
	4
	3
	2
	1
	

	PT
	TFI (=RB Id)
	P
	BSN
	Octet 1

	BSN
	E
	Length Indicator
	Octet 2

	Length Indicator
	E
	...
	Octet 3

	...
	E
	Length Indicator
	...

	Length Indicator
	E
	
	Octet M

	RLC data
	Octet M + 1

	
	.

	
	.

	
	.

	
	Octet N


Figure 8.4: RLC/MAC block for data transfer in RLC unacknowledged mode

8.3.2.1.2
RLC acknowledged mode

	Bit
	

	8
	7
	6
	5
	4
	3
	2
	1
	

	PT
	TFI  (=RB Id)
	P
	BSN
	Octet 1

	BSN
	SPB
	Octet 2

	SPB
	E
	Length Indicator (LI)
	Octet 3

	LI
	E
	...
	

	...
	E
	Length Indicator (LI)
	

	LI
	E
	
	Octet M

	RLC data
	Octet M+1

	
	.

	
	.

	
	.

	
	Octet N


Figure 8.5: Downlink RLC/MAC block for data transfer in RLC acknowledged mode

8.3.2.2
Uplink RLC/MAC block for data transfer

8.3.2.2.1
RLC unacknowledged mode

The uplink RLC/MAC block format for data transfer in RLC unacknowledged mode is the same as for downlink, as described in subclause 8.3.2.1.1.

8.3.2.2.2
RLC acknowledged mode

	Bit
	

	8
	7
	6
	5
	4
	3
	2
	1
	

	PT
	TFI  (=RB Id)
	P
	BSN
	Octet 1

	BSN
	SPB
	Octet 2

	SPB
	SI
	E
	Length Indicator
	Octet 3

	Length Indicator
	E
	...
	

	...
	E
	Length Indicator
	

	Length Indicator
	E
	
	Octet M

	RLC data
	Octet M+1

	
	.

	
	.

	
	.

	
	Octet N


Figure 8.6: Uplink RLC/MAC block for data transfer in RLC acknowledged mode

8.4
Header fields

8.4.1
Payload Type (PT) field

The Payload Type (PT) field indicates the type of data contained in the remainder of the RLC/MAC block. It is encoded as shown below.

NOTE:
The use of two bits for the payload type is FFS. The use of one bit prevents any additional options being included in this field. Note also that in T-RLC mode no overhead is added by RLC/MAC, hence the distinction between RB in T-RLC and SRB data and associated signalling will be made through distinction of UDCH and CDCH/ADCH, by means of different TFCIs.

Table 8.1: Payload Type (PT) field

	Bit
	PT: Payload Type

	0
	RLC Data Block

	1
	RLC/MAC Control block


8.4.2
Polling (P) bit

The Polling (P) bit indicates whether or not the transmitter is polling for acknowledgement. When included in an RLC/MAC block for data transfer, it also allows the reporting of link quality measurements. It is encoded as shown below.

Table 8.2: Polling (P) bit

	Bit
	P: Polling bit

	0
	No polling

	1
	Polling required


8.4.3
Segmentation (S) bit

The segmentation (S) bit indicates whether or not the RLC/MAC control block is a segment of an RLC/MAC control message. It is encoded as shown below.

Table 8.3: Segmentation (S) bit

	Bit
	S: Segmentation bit

	0
	The RLC/MAC control block contains an entire RLC/MAC control message

	1
	The RLC/MAC control block contains a segment of an RLC/MAC control message


8.4.4
Reduced Block Sequence Number (RBSN) bit

The Reduced Block Sequence Number (RBSN) bit carries the sequence number of the RLC/MAC control blocks. The RBSN bit is encoded as a binary number with range 0 to 1. The RBSN bit is included if and only if the S bit is set.

8.4.5
Radio Transaction Identifier (RTI) field

The Radio Transaction Identifier (RTI) field is used to group the RLC/MAC control blocks that make up an RLC/MAC control message and identifies the segmented control message sequence with which the RLC/MAC control block is associated. The RTI field is 2 bits  in length with range 0 to 3. The RTI field is present if and only if the S bit is set.

8.4.6
Temporary Flow Identity (TFI) field

The Temporary Flow Identity (TFI) field identifies the Temporary Block Flow (TBF) to which the RLC data block belongs. It is 5 bits in length and encoded as a binary number with range 0 to 31. The TFI shall equal the Radio Bearer identity (RB Id) of the radio bearer to which the RLC data block belongs.

8.4.7
Block Sequence Number (BSN) field

8.4.7.1
General

The Block Sequence Number (BSN) field carries the sequence absolute Block Sequence Number (BSN') modulo Sequence Number Space (SNS) of each RLC data block within the TBF.

8.4.7.2
RLC unacknowledged mode

The BSN size is 4 bits, covering a SNS of 16.

8.4.7.3
RLC acknowledged mode

The BSN size is 8 bits, covering a SNS of 256.

NOTE:
The window size associated with this SNS of 256 is FFS. This SNS allows for a higher window size than 64 (up to 128)

8.4.8
Split Block Indicator (SPB) field

The Split Block indicator (SPB) field is used to indicate whether a data block that is retransmitted has been resegmented (e.g. due to switch from 8-PSK to GMSK modulation). It allows for splitting RLC data over two radio blocks. Whether it is needed to consider finer segmentation is FFS. It is encoded as shown below.

Table 8.4: Split Block Indicator (SPB) field

	Bit

2 1
	SPB: Split Block Indicator field

	0 0
	No retransmission

	0 1
	Reserved

	1 0
	Retransmission (first part of the block)

	1 1
	Retransmission (second part of the block)


8.4.9
Stall Indicator (SI) field

The Stall Indicator (SI) field indicates whether the mobile station's RLC transmit window is stalled or not. It is encoded as shown below.

Table 8.5: Stall Indicator (SI) field

	Bit
	SI: Stall Indicator field

	0
	MS RLC Transmit window is not stalled

	1
	MS RLC Transmit window is stalled


8.4.10
Extension (E) bit

The Extension (E) bit indicates the presence of an optional octet in the RLC data block header. It is encoded as shown below.

Table 8.6: Extension (E) bit

	Bit
	E: Extension bit

	0
	Extension octet follows immediately

	1
	No extension octet follows


8.4.11
Length Indicator (LI) field

The Length Indicator is used to delimit upper layer PDUs within the RLC data block. It is defined as the LI field in EGPRS TBF mode.

NOTE:
The upper limit of the LI allowed (i.e. according to payload that may be transmitted with FLO) is TBD.
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