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GRR Signaling Discrimination

1. Introduction

For A/Gb mode the PDP Context activation procedures include the identification of QoS attributes that can be examined to determine whether or not any given user plane PFC is subject to Handover (i.e. whether or not it is GRR centric). It is anticipated that the PFM entity in the GERAN will perform this QoS examination function (upon receiving a BSS PFC Create request from the SGSN) and that radio resource allocation messages subsequently sent to a mobile station will indicate whether or not the allocated resource is GRR centric. The means by which GRR signalling may be sent, once the BSS has allocated radio resources for a GRR centric user plane PFC, is further clarified herein.

2. GRR Signalling Path

When a GRR centric user plane PFC has been allocated radio resources, any necessary peer to peer GRR signalling is supported as follows:

· GRR signalling is sent using a logical channel called GFACCH.

· GFACCH bandwidth may be obtained by using resources allocated to any ongoing TBF in the mobile station.

· The presence of GFACCH is indicated in different ways as it is determined by the type of channel allocated to support the TBF used to send GRR signalling.

· GRR signalling may be mobile station specific or PFC specific. When a GRR message is PFC specific it is assumed that it will include information that indicates the PFC it is associated with.

3. GRR Discrimination on a FLO Centric Dedicated Channel

In this case a user plane PFC has been allocated a FLO centric dedicated channel and GRR signalling may be sent using the FLO based resource as follows: 

· It is assumed that the RLC/MAC protocol used for a FLO based resource will contain a PT field and a TFI field.

· One TFI value will be reserved to indicate GFACCH (i.e. one TFI value is reserved for the uplink and downlink to indicate a GRR TBF):

· The size of the TFI present within the RLC/MAC header used on a FLO channel will be determined once the RLC/MAC protocol header has been agreed to for FLO based resources.

· The presence of an RLC data block used to send GRR signalling is indicated by setting PT = user plane payload and setting TFI = GFACCH.

· The presence of an RLC/MAC control message associated with the RLC engine used to send GRR signalling is indicated by setting PT = control plane payload and setting TFI = GFACCH.

4. GRR Discrimination on a PDTCH-like Dedicated Channel

In this case a user plane PFC has been allocated a PDTCH-like dedicated channel and GRR signalling is sent by stealing bandwidth from the PFC. Discrimination of GRR signalling and RLC/MAC control messages will be supported as per the case of a FLO based channel described in section 3 above except the TFI and PT fields will be as per a legacy PDTCH (i.e. RLC/MAC header for data blocks and control blocks will be as per a legacy PDTCH). 

5. GRR Discrimination on a PDTCH (Shared Channel)

In this case a user plane PFC has been allocated a shared channel and GRR signalling is sent by stealing bandwidth from the user plane PFC. Two basic solutions are seen as being possible to provide GRR discrimination on a shared channel:

Solution 1 – Allocate a TFI for GRR

· The RLC/MAC control message used to allocate resources for a PFC that is subject to handover includes an indication of the TFI to be used when GRR signalling is sent.

· This scope of this TFI will be limited to one timeslot in order to minimize the number of TFIs that are unique across multiple timeslots (i.e. to help minimize the risk of TFI depletion).

· This solution is therefore very similar to the GRR discrimination solutions described for dedicated channels in section 3 and 4 above except that the TFI associated with GRR signalling is allocated dynamically.

Solution 2 – Modify RLC/MAC Header

· The presence of RLC data blocks carrying GRR signalling payload is indicated by setting PT = 11 in the RLC/MAC header.

· PT = 11 indicates the presence of a new octet immediately following octet 2 of the RLC/MAC header (for both uplink and downlink RLC data blocks). 

· All legacy mobile stations will ignore all downlink RLC/MAC blocks for which PT = 11. 

· All mobile stations that support GRR signalling will process a third octet in the RLC data block header when receiving an RLC/MAC block with PT =11.

· All mobile stations that support GRR signalling will include a third octet in the RLC/MAC block header when sending an RLC/MAC block with PT =11.

· The new octet consists of a 2 bit PTE (payload type extension) field and a 6 bit spare field as shown below for a downlink RLC dada block. The same new octet is present for uplink RLC data blocks.

	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

	PTE
	spare
	Octet 3


· The PTE field is coded as follows:

00 - GRR signalling (GFACCH) where RLC-AM is used

01, 10 and 11 – reserved 

· When sending an RLC data block containing GRR signalling payload, PT = 11, PTE = 00 and TFI shall be set to the value allocated for the user plane PFC. 

· When sending an RLC data block containing payload for the user plane PFC, PT = 00 and TFI shall be set to the value allocated for the user plane PFC. 

· When sending an RLC/MAC control message that is RLC engine specific there must be some means to discriminate between the RLC engine used to support the user plane PFC and the RLC engine used to support GRR signalling:

· The RLC/MAC control messages that are expected to need this discrimination consist of the Packet Downlink Ack/Nack message and Packet Uplink Ack/Nack message.

· This discrimination can be provided by either defining two new messages in support of GRR related acknowledgements or by adding R6 extensions to these messages that include a “GRR Indicator”.

· In both cases PT is set to indicate an RLC/MAC control block (i.e. as per legacy mode) and TFI is set to the value allocated for the user plane PFC. 

6. Recommendations

· Support GRR signalling by using resources allocated to any ongoing TBF in the mobile station.

· Indicate the presence of GFACCH on a dedicated channel using TFI as described in sections 3 and 4.

· Indicate the presence of GFACCH on a shared channel using TFI as described in solution 1 of section 5.

· Indicate the presence of an RLC/MAC control message specific to the RLC engine used to support GFACCH signalling on a dedicated channel using TFI and PT as described in sections 3 and 4.

· Indicate the presence of an RLC/MAC control message specific to the RLC engine used to support GFACCH signalling on a shared channel using TFI and PT as described in solution 1 of section 5.

Annex A

Legacy Downlink RLC data block
The Downlink RLC data block together with its MAC header is formatted as shown in figure 1 below.

	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 1 - Downlink RLC data block with MAC header

Legacy Uplink RLC data block
The uplink RLC data block together with its MAC header is formatted as shown in figure 2 below.

	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 2 - Uplink RLC data block with MAC header

Legacy Downlink RLC/MAC control block
The downlink RLC/MAC control block together with MAC header is formatted as shown in figure 3.

	Bit
	

	8
	7
	6
	5
	4
	3
	2
	1
	

	Payload Type
	RRBP
	S/P
	
	USF
	
	MAC header

	RBSN
	RTI
	FS
	AC
	Octet 1 (optional)

	PR
	TFI
	D
	Octet 2 (optional)

	
	
	
	
	
	
	
	
	Octet M

	Control Message Contents
	.

.

.

	
	
	
	
	
	
	
	
	Octet 21

	
	
	
	
	
	
	
	
	Octet 22


Figure 3: Downlink RLC/MAC control block together with MAC header

Legacy Uplink RLC/MAC control block
The pplink RLC/MAC control block together with MAC header is formatted as shown in figure 4.

	Bit
	

	8
	7
	6
	5
	4
	3
	2
	1
	

	Payload Type
	
	
	spare
	
	
	R
	MAC header

	
	
	
	
	
	
	
	
	Octet 1

	
	
	
	
	
	
	
	
	Octet 2

	
	
	
	
	
	
	
	
	Octet 3

	Control Message Contents
	.

.

.

	
	
	
	
	
	
	
	
	Octet 21

	
	
	
	
	
	
	
	
	Octet 22


Figure 4: Uplink RLC/MAC control block together with MAC header
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