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RLC/MAC Segmentation Proposal

1 Introduction

With the introduction of the PS Handover feature and the anticipated introduction of FLO based services, the volume of control plane information to be sent from the BSS to the MS within a single control plane signaling event is seen as needing more bandwidth than can be provided using legacy mechanisms where RLC/MAC control messages can be sent using up to two RLC/MAC control blocks (downlink only).  As such, this paper proposes a new feature called RLC/MAC Segmentation having the following high level attributes:

· This feature supplements legacy control plane mechanisms by allowing control plane information to be sent between the MS and BSS as higher layer messages (i.e. above RLC/MAC). 

· This feature supports the transmission of variable length higher layer control plane messages without the information volume limitations currently associated with legacy RLC/MAC control messages. 

2 RLC/MAC Segmentation Attributes

The key attributes associated with this feature are as follows:

· RLC/MAC segmentation blocks support the transmission of MS specific control plane messages between the MS and the BSS (uplink and downlink) by stealing bandwidth from one or more TBFs allocated for user plane PFCs (i.e. a new TBF is not established).

· RLC/MAC segmentation blocks are sent using a separate RLC/MAC protocol engine that is a simplified version of the RLC/MAC protocol engine used to send RLC data blocks.

· RLC/MAC segmentation blocks are only sent after contention resolution is complete and will not be used to request uplink TBFs. This allows the following simplifications to be made compared to RLC data blocks:

· No need for TLLI and TLLI Indicator (TI) fields.

· No need for the Retry field.

· RLC/MAC segmentation blocks provide the following additional simplifications compared to RLC data blocks:

· Concatenation of consecutive higher layer control plane messages is not allowed which allows for elimination of the “Length Indicator” field.

· A shorter BSN field is supported (6 bits).

· Only RLC-AM is used along with CS-1 channel coding.

· New uplink and downlink Ack/Nack messages are defined to support the RLCMAC protocol  engine used for sending RLC/MAC segmentation blocks. They are identical to legacy Ack/Nack messages except that they will reflect a maximum window size of 32 (instead of 64).

· RLC/MAC segmentation blocks require that the transmission of a higher layer control plane message be completed (i.e. all blocks acknowledged by the receiving end) before transmission of another can begin.

3 Downlink RLC/MAC Segmentation Block Format

The Downlink RLC/MAC Segmentation block is formatted as shown in figure 1. 

	Bit
	

	8
	7
	6
	5
	4
	3
	2
	1
	

	PT = 11
	RRBP-E
	S/P-E
	USF
	MAC header

	PR
	TFI
	FBI-E
	Octet 1

	PT-E
	BSN-E
	Octet 2

	RLC/MAC segmentation data
	.

.

.

	
	Octet N-1

	
	Octet N

	spare
	(if present)


Figure 1: Downlink RLC/MAC Segmentation block with MAC header

4 Uplink RLC/MAC Segmentation Block Format

The Uplink RLC/MAC Segmentation block is formatted as shown in figure 2. 

	Bit
	

	8
	7
	6
	5
	4
	3
	2
	1
	

	PT = 11
	Countdown Value-E
	SI-E
	spare
	MAC header

	spare
	PI-E
	TFI
	spare
	Octet 1

	PT-E
	BSN-E
	Octet 2

	RLC/MAC segmentation data
	.

.

.

	
	Octet N-1

	
	Octet N

	spare
	(if present)


Figure 2: Uplink RLC/MAC Segmentation block with MAC header

5 Field Descriptions

All MAC and RLC header fields indicated in Figures 1 and 2 are defined as per legacy mode with the following exceptions:

BSN-E (Block Sequence Number-Extension):

· Provides a function similar to the BSN included in RLC data blocks but is strictly associated with the RLC engine used to send RLC/MAC segmentation blocks.

· It is 6 bits long (instead of the 7 bits used for RLC data blocks) and provides sequencing information required to re-construct a higher layer control plane message.

Countdown Value-E (Countdown Value-Extension):

· Provides a function similar to the Countdown Value included in RLC data blocks but is strictly associated with the RLC engine used to send RLC/MAC segmentation blocks.

· It indicates the number of RLC/MAC segmentation blocks remaining for the current higher layer control plane message.

FBI-E (Final Block Indicator -Extension):

· Provides a function similar to the FBI included in RLC data blocks but is strictly associated with RLC engine used to send RLC/MAC segmentation blocks.

· It indicates whether or not the final RLC/MAC segmentation block is being sent for a given higher layer control plane message.

PI-E (Polling Indicator-Extension):

· Provides a function similar to the PI included in RLC data blocks but is strictly associated with the RLC engine used to send RLC/MAC segmentation blocks.

· It is used to indicate the BSS is being polled for the reception status of uplink RLC/MAC segmentation blocks transmitted by the mobile station.

PT (Payload Type):

· 00, 01 and 10 are as per legacy mode

· 11 =  RLC/MAC segmentation block

PT-E (Payload Type-Extension):

· Provides a supplement to the Payload Type (PT) field and is present whenever PT = 11.

· 00 = RLC/MAC segmentation based control plane messages 

· 01, 10 and 11 are reserved

RLC/MAC segmentation data:

· Contains data associated with a higher layer control plane message.

RRBP-E (Relative Reserved Block Period-Extension):

· Provides a function similar to the RRBP included in RLC data blocks but is strictly associated with the RLC engine used to send extension blocks RLC.

·  It provides an indication of where an MS is transmit a Packet Downlink Ack/Nack message on the uplink in response to being polled in a downlink RLC/MAC segmentation block.

SI-E (Stall Indicator-Extension):

· Provides a function similar to the SI included in RLC data blocks but is strictly associated with the RLC engine used to send RLC/MAC segmentation blocks.

· It indicates whether or not the RLC engine used to send uplink RLC/MAC segmentation blocks is stalled.

S/P-E (Supplementary/Polling-Extension):

· Provides a function similar to the S/P included in RLC data blocks but is strictly associated with the RLC engine used to send extension blocks.

·  It is used to indicate whether or not the RRBP-E field in a downlink RLC/MAC segmentation block is valid.

6 Conclusion

· RLC/MAC segmentation blocks allow the transmission of control plane messages between the MS and the BSS without the information volume limitations associated with existing RLC/MAC control messages.

· RLC/MAC segmentation blocks provide a bi-directional solution for large control plane messages. 

· A control plane message that uses RLC/MAC segmentation blocks can be sent using any combination of timeslots currently allocated to the MS (i.e. it is not subject to the single timeslot limitation of PACCH).

Annex A

The legacy downlink and uplink RLC data blocks are provided as information below.

A1
Downlink RLC data block

The Downlink RLC data block together with its MAC header is formatted as shown in figure A1.

	Bit
	

	8
	7
	6
	5
	4
	3
	2
	1
	

	Payload Type
	RRBP
	S/P
	
	USF
	
	MAC header

	PR
	TFI
	FBI
	Octet 1

	
	
	
	BSN
	
	
	
	E
	Octet 2

	Length indicator
	M
	E
	Octet 3 (optional)

	.
.
.
	.

.

.

	Length indicator
	M
	E
	Octet M (optional)

	
	
	
	
	
	
	
	
	Octet M+1

	
RLC data
	.

.

.

	
	
	
	
	
	
	
	
	Octet N2-1

	
	
	
	
	
	
	
	
	Octet N2

	
	
	spare
	
	
	spare
	
	(if present)


Figure A1: Downlink RLC data block with MAC header

A2
Uplink RLC data block

The Uplink RLC data block together with its MAC header is formatted as shown in figure A2.

	Bit
	

	8
	7
	6
	5
	4
	3
	2
	1
	

	Payload Type
	Countdown Value
	SI
	R
	MAC header

	spare
	PI
	TFI
	TI
	Octet 1

	
	
	
	BSN
	
	
	
	E
	Octet 2

	Length indicator
	M
	E
	Octet 3 (optional)

	.
.
.
	.

.

.

	Length indicator
	M
	E
	Octet M (optional)

	
	
	
	
	
	
	
	
	Octet M+1 \

	
	
	
	TLLI
	
	
	
	Octet M+2 } (optional)

	
	
	
	
	
	
	
	
	Octet M+3 /

	
	
	
	
	
	
	
	
	Octet M+4 /

	PFI
	E
	Octet M + 5 /

	
	
	
	
	
	
	
	
	Octet M+6 

	
RLC data
	.

.

.

	
	
	
	
	
	
	
	
	Octet N-1

	
	
	
	
	
	
	
	
	Octet N

	
	
	spare
	
	
	spare
	
	(if present)


Figure A2: Uplink RLC data block with MAC header
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