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RLC/MAC Header formats on dedicated channels for A/Gb

 AUTONUM Introduction

This paper proposes RLC/MAC header formats on dedicated channels for A/Gb mode. The cases with and without the support of FLO are considered. In addition the paper discusses some of the open issues that were discussed at Geran #12. There is no need to ensure compatibility of RLC/MAC headers when FLO is supported with RLC/MAC headers when FLO is not supported. This is because it is not possible to maintain an RLC instance on moving a logical channel from a physical channel supporting FLO to a physical channel not supporting FLO due to the different RLC/MAC block sizes. The RLC/MAC headers when FLO is supported can thus be optimised.

It is assumed that the headers of the RLC/MAC blocks when FLO is supported are independent of the type of transport channel on which the blocks are transmitted. This contribution proposes header formats for RLC/MAC control messages and for RLC Data blocks.

 AUTONUMLGL RLC/MAC Control messages

On shared channels, the fields contained within the RLC/MAC header for RLC/MAC control messages are summarised in Table 1.

	Field
	Direction

Uplink(U)/

Downlink(D)
	Size

(bits)
	Description

	PT
	U&D
	2
	Payload Type 

	RRBP
	D
	2
	Relative Reserved Block Period

	USF
	D
	3
	Uplink State Flag

	S/P
	D
	1
	Supplementary/Polling

	RBSN
	D
	1
	Reduced block sequence number

	RTI
	D
	5
	Radio Transaction Identifier

	FS
	D
	1
	Final Segment

	AC
	D
	1
	Address control – presence of TFI

	PR
	D
	2
	Power Reduction

	R
	U
	1
	Retry

	TFI
	D
	5
	TBF identifier

	D
	D
	1
	Direction


Table 1 Header fields for RLC/MAC Control messages on shared channels

The header fields required for RLC/MAC control messages on dedicated channels are described in the following sections.

 AUTONUMLGL RLC/MAC headers fields required for control messages on dedicated channels that do not support FLO

In order to allow the possibility that a logical channel may be moved from a dedicated to a shared physical channel whilst maintaining the RLC instance, the RLC/MAC control messages should have a common format on the logical channels that may be moved from dedicated to shared physical channels. Thus the format of the RLC/MAC headers for control messages on the PACCH is as shown in Figure 1 and Figure 2. The format of the RLC/MAC headers for control messages on other logical channel types that are mapped on to dedicated channels may be optimised. At Geran #12, it was agreed that the following fields would not be required on dedicated channels: AC, TFI, PR, RRBP, R and D fields. 

The Downlink RLC/MAC control block together with its MAC header is formatted as shown in Figure 1 when transmitted on the PACCH.
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Figure 1 Downlink RLC/MAC control block together with its MAC header on PACCH

The Uplink RLC/MAC control block together with its MAC header is formatted as shown in Figure 2 when transmitted on the PACCH.
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Figure 2 Uplink RLC/MAC control block together with its MAC header on PACCH

 AUTONUMLGL RLC/MAC headers fields required for RLC/MAC control messages on dedicated channels that supports FLO 

A summary of the fields that are present in the RLC/MAC header of a block that is used to send a RLC/MAC control message on a physical channel that supports FLO is given in Table 2.

	Field
	Direction

Uplink(U)/

Downlink(D)
	Required

Yes(Y)/

No(N)
	Size

(bits)
	Description

	PT
	U&D
	Y
	2
	Payload Type

	RRBP
	D
	N
	2
	Relative Reserved Block Period

	USF
	D
	N
	3
	Uplink State Flag

	S/P
	D
	Y
	1
	Supplementary/Polling

	RBSN
	D
	Y
	1
	Reduced block sequence number

	RTI
	D
	Y
	2
	Radio Transaction Identifier

	FS
	D
	Y
	1
	Final Segment

	AC
	D
	N
	1
	Address control 

	PR
	D
	N
	2
	Power Reduction

	R
	U
	N
	1
	Retry

	TFI
	D
	N
	5
	TBF identifier

	D
	D
	N
	1
	Direction


Table 2 RLC/MAC Header fields for control message sent on a physical channel that supports FLO

The R, AC, TFI and D fields are not required because the message is being sent on a dedicated channel. Some possible RLC/MAC header formats are proposed in Figure 3 and Figure 4 for downlink and uplink messages respectively. It is assumed that the RTI field may be reduced to 2 bits, as in Iu mode. The PR information will be transmitted on the SACCH. The USF is not required provided that the mobile is allowed to select the uplink TFC.
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Figure 3 Downlink RLC/MAC block for control message transfer on a physical channel that supports FLO
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Figure 4 Uplink RLC/MAC block for control message transfer on a physical channel that supports FLO

 AUTONUM  RLC data block headers

For shared channels, the fields contained within the RLC data block header are summarised in Table 3.

	Field
	Direction

Uplink(U)/

Downlink(D)
	Mandatory

(M)/

Optional(O)
	Size

(bits)
	Description

	PT
	U&D
	M
	2
	Payload Type

	CV
	D
	M
	4
	Countdown Value

	RRBP
	D
	M
	2
	Relative Reserved Block Period

	USF
	D
	M
	3
	Uplink State Flag

	SI
	U
	M
	1
	Stall Indicator

	ES/P
	D
	M
	2
	EGPRS Supplementary/Polling

	PR
	D
	M
	2
	Power Reduction

	FBI
	D
	M
	1
	Final Block Indicator

	R
	U
	M
	1
	Retry

	PI
	U
	M
	1
	PFI Indicator

	TFI
	U&D
	M
	5
	TBF identifier

	TI
	U
	M
	1
	Indicates presence of TLLI

	BSN
	U&D
	M
	7-11
	Block Sequence number – suitable for window size of 1024

	E
	U&D
	M/O
	1
	Extension bit 

	SPB
	U&D
	M
	2
	Split Block Indicator

	CPS
	U&D
	M
	3-5
	Coding and Puncturing scheme – length depends on header format

	RSB
	U
	M
	1
	Resend Block Indicator

	LI
	U&D
	O
	7
	Length Indicator of LLC PDU 

	TLLI
	U
	O
	32
	TLLI – only present during contention resolution


Table 3 RLC/MAC Header fields for PDTCH in EGPRS TBF Mode

The header fields required for RLC data blocks on dedicated channels are described in the following sections.

 AUTONUMLGL RLC data block headers fields required on dedicated channels that do not support FLO

In order to allow the possibility that a logical channel may be moved from a dedicated to a shared channel whilst maintaining the RLC instance, then the RLC data block should have a common format on the logical channels that may be moved from dedicated to shared physical channels Thus the formats of the RLC data block headers on the PDTCH are as defined in 3GPP TS 44.060 sub-clause 10.3. The format of the RLC data block headers for other logical channel types on dedicated channels may be optimised. 

 AUTONUMLGL RLC data block headers fields required on physical channel supporting FLO

A summary of the header fields that may be present in RLC data blocks sent on a dedicated physical channel is given in Table 4. These fields were discussed during Geran #12, and there were open issues regarding the following fields:

· BSN – The size of the BSN remains open. It is dependent on the window sizes that are supported. 

· ES/P – This field may be necessary if window sizes that are greater than 64 are supported.

· RSB – This field is needed to indicate that a RLC Data block is a retransmission. 

· USF – This field is not needed if the mobile is permitted to do uplink scheduling  (TFC selection). To ensure that all mobiles work in a predictable manner the uplink TFC selection algorithm should be standardised. 

Based on the fields detailed in Table 4, the RLC Data block formats in Figure 5 and Figure 6 are proposed for downlink and uplink respectively.

	Field
	Direction

Uplink(U)/

Downlink(D)
	Required

Yes(Y)/

No(N)
	Size

(bits)
	Description

	PT
	U&D
	Y
	2
	Payload Type

	CV
	D
	N
	4
	Countdown Value

	RRBP
	D
	N
	2
	Relative Reserved Block Period

	USF
	D
	N
	3
	Uplink State Flag

	SI
	U
	Y
	1
	Stall Indicator

	ES/P
	D
	?
	2
	EGPRS Supplementary/Polling

	PR
	D
	N
	2
	Power Reduction

	FBI
	D
	N
	1
	Final Bit Indicator

	R
	U
	N
	1
	Retry

	PI
	U
	N
	1
	PFI Indicator

	TFI
	U&D
	Y
	5
	TBF identifier

	TI
	U
	N
	1
	Indicates presence of TLLI

	BSN
	U&D
	Y
	7-11
	Block Sequence number – size depends on maximum window size that is supported

	E
	U&D
	Y
	1
	Extension bit 

	SPB
	U&D
	N
	2
	Split Block Indicator

	CPS
	U&D
	N
	3-5
	Coding and Puncturing scheme – length depends on header format

	RSB
	U
	Y
	1
	Resend Block Indicator

	LI
	U&D
	Y
	7
	Length Indicator of LLC PDU 

	TLLI
	U
	N
	32
	TLLI 


Table 4 RLC/MAC Header fields for data block on physical channel supporting FLO

The TLLI (and PI/PFI) is excluded from the header format because it is assumed that contention resolution has been resolved prior to the allocation of the dedicated channel that supports FLO. It is also assumed that the CPS is embedded within the TFCI. The format proposed for the LI field is as defined for EGPRS.

An additional optimisation may be to use different RLC header formats depending on the mode of the RLC. For RLC-UM the RSB and SI are not required. Also, it may be desirable to support a smaller range of BSN for RLC-UM.
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Figure 5 RLC downlink data block with MAC header
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Figure 6 RLC uplink data block with MAC header

 AUTONUMLGL Conclusion

This paper proposes some RLC header formats to be used on dedicated physical channels for A/Gb mode, both with and without the support of FLO. In the case that FLO is supported, the main issues that still need to be resolved are:

· Should the RLC header format be the same for RLC-AM and RLC-UM?

· Is a window size greater than 64 required on dedicated channels?

· Should the mobile be allowed to select the TFC?

