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RLC Extension Blocks

1 Introduction

This paper proposes a new type of RLC block called an RLC Extension Block. The purpose of this new block type is to support the transmission of variable length control plane messages without the length limitations currently associated with RLC/MAC control messages sent using RLC/MAC control blocks. 

2 Key Attributes

The key attributes associated with RLC extension blocks are as follows:

· Sent on PACCH and used to carry control plane messages requiring up to 32 RLC extension blocks to send.

· Based on RLC data blocks with the exception that these blocks can only be sent after contention resolution is complete (i.e. no need for TLLI support in uplink) and there is no need for a Retry field (i.e. these blocks will not be used to request uplink TBFs).

· The RLC engine used to send RLC extension blocks is distinct from the RLC engine used to send RLC data blocks and may use RLC-AM or RLC-UM with CS1 coding.

· New uplink and downlink Ack/Nack messages are defined to support the RLC engine used for sending RLC extension blocks but they can be identical to legacy Ack/Nack messages.

· Allows the GRR concept introduced for conversational services to be realized as a new distinct protocol entity or as a sub-layer within RLC/MAC.

· Allows for future expansion of the types of control plane entities sent using PACCH (i.e. beyond RLC/MAC control messages and GRR).

· RLC extension blocks are sent by interrupting the TBF allocated to send RLC data blocks (i.e. a new TBF does not need to be established).

· An abbreviated BSN is defined for RLC extension blocks to allow control plane messages up to 32 blocks long to be sent. This allows for sending large control plane messages (i.e. 640 octets using CS1) in RLC-AM

· Concatenation of control plane messages is not seen as a requirement (e.g. the sending end will not start a new control plane message until the current message is fully acknowledged). 

3 Downlink RLC Extension block

The Downlink RLC Extension block together with its MAC header 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
	E
	Octet 2

	
RLC extension data
	.

.

.

	
	
	
	
	
	
	
	
	Octet N-1

	
	
	
	
	
	
	
	
	Octet N

	
	
	spare
	
	
	spare
	
	(if present)


Figure 1: Downlink RLC Extension block with MAC header

4 Uplink RLC Extension block

The Uplink RLC Extension block together with its MAC header 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
	E
	Octet 2

	
RLC extension data
	.

.

.

	
	
	
	
	
	
	
	
	Octet N-1

	
	
	
	
	
	
	
	
	Octet N

	
	
	spare
	
	
	spare
	
	(if present)


Figure 2: Uplink RLC Extension 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:

PT:

· 00, 01 and 10 are as per legacy mode

· 11 =  RLC Extension block

Countdown Value-E:

· Provides a function similar to the Countdown Value included in RLC data blocks but is strictly associated with RLC extension blocks (i.e. it indicates the number of RLC extension blocks remaining).

FBI-E:

· Provides a function similar to the FBI included in RLC data blocks but is strictly associated with RLC extension blocks (i.e. it indicates the final RLC extension block is being sent).

PT-E:

· Provides an extension to the Payload Type (PT) field

· 00 = GRR control plane messages 

· 01, 10 and 11 are reserved

BSN-E:

· Provides a function similar to the BSN included in RLC data blocks but is strictly associated with RLC extension blocks (i.e. BSN for RLC extension blocks is 5 bits long whereas BSN in RLC data blocks is 7 bit long).

PI-E and SI-E:

· Provides a function similar to the PI and SI included in RLC data blocks but is strictly associated with RLC extension blocks (i.e. they are associated with the RLC engine used to send RLC extension blocks).

RRBP-E and S/P-E:

· Provides a function similar to the RRBP and S/P included in RLC data blocks but is strictly associated with RLC extension blocks (i.e. they provide an indication of where an MS is transmit on the uplink in response to being polled in an RLC extension block).

6 Conclusion

· The introduction of RLC extension blocks as described above is proposed to provide a distinct indication of the presence of GRR signaling on a shared channel.

· This approach allows GRR to be implemented either as a new protocol entity above RLC/MAC or as a sub-entity within RLC/MAC.
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