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GRR - Signalling Scope and Method

1. Introduction

The issue of GRR signalling is addressed in an effort to better identify the means by which GRR messages may be conveyed between the MS and the BSS for A/Gb mode. The following working assumptions have been made:

· An A/Gb mode MS that supports conversational service shall support GRR signalling.

· The set of functions supported by GRR signalling shall include the following:

· Determination of the physical layer, RLC and MAC configurations to use for the user plane protocol stack associated with each handover centric and FLO centric PFC.

· Sending TrCH related configuration attributes associated with FLO centric PFCs from the BSS to the MS using peer to peer GRR signalling.

· Sending handover related configuration attributes (e.g. measurement channels and reporting periodicity) associated with handover centric PFCs from the BSS to the MS using peer to peer GRR signalling.

· Configuration of the physical layer, RLC and MAC attributes for the user plane protocol stack associated with each handover centric and FLO centric PFC (MS and BSS functions).

· Determining when the handover procedure should be triggered based on handover threshold parameters and informs PFM (BSS function).

· Sending and receiving handover related messages to its peer GRR entity in the MS in support of handover procedures (MS and BSS functions).

· GRR signalling may be sent using the following:

· PDTCH – a new TBF is established on a SBPSCH or a DBPSCH (FFS).

· SFACCH – bandwidth is stolen from an existing TBF.

· GRR signalling shall still be supported on shared resources (i.e. a GRR message together with RLC/MAC shall indicate the MS to which the message applies when sent on a shared resource).

· A single priority shall be associated with all GRR signalling.

· GRR signalling shall make use of RLC-AM or RLC-UM as appropriate.

2. PDTCH Based GRR Signalling

TBF establishment procedures can support the allocation of radio resources for a TBF used exclusively for transmitting a GRR message. Whether or not this method for sending GRR messages is needed is FFS.

· An MS requests an UL TBF for transmission of GRR signalling payload by sending a PCR during a one-phase access, by sending a PRR during a two-phase access or by sending a PRR using bandwidth stolen from an existing UL TBF supporting a user plane PFC. A PFI based solution described below has minimum impact on the specifications but other solutions are possible.

· The PFI value included in an RLC data block header (i.e. for a one-phase access) or in a PRR will have a value  (e.g. 0000 100) that indicates the MS has GRR signalling payload to send. 

· The BSS responds with an allocation of uplink TBF resources appropriate for GRR signalling payload transmission.

· PT = 00 in RLC Data blocks containing GRR signalling payload.

· When the RLC entity at the BSS recovers a higher layer PDU on the TBF it sends it to GRR.

· The BSS allocates a DL TBF for transmission of GRR signalling payload by sending a  resource allocation message on PACCH:

· The PFI value included in the resource allocation message will have a value (e.g. 0000 100) that indicates the BSS has GRR signalling payload to send.

· PT = 00 in RLC Data blocks containing GRR signalling payload.

· When the RLC entity at the MS recovers a higher layer PDU on the TBF it sends it to GRR.

· PFI allocations including the newly proposed value for BSS centric signalling are as follows:

Bits

7 6 5 4 3 2 1

0 0 0 0 0 0 0


Best Effort
0 0 0 0 0 0 1


Signalling (SGSN centric signalling)
0 0 0 0 0 1 0


SMS

0 0 0 0 0 1 1


TOM8
0 0 0 0 1 0 0 


Signalling (BSS centric signalling)

0 0 0 0 1 0 1…0 0 0 0 1 1 1
Reserved
0 0 0 1 0 0 0…1 1 1 1 1 1 1
Dynamically Assigned

3. SFACCH – Radio Resources Allocated Prior to GRR Signalling

In this case an MS has been allocated radio resources appropriate for e.g. a conversational service before GRR signalling is initiated (i.e. RLC/MAC supports all radio resource allocations). GRR signalling is therefore sent using SFACCH which steals bandwidth from the timeslot(s) allocated to the PFC supporting the conversational service.

The legacy RLC/MAC header is assumed as a starting point if a FLO centric resource has not been allocated. The last remaining PT value available in both the uplink and downlink (i.e. PT = 11) is defined as an escape code which causes MTBF capable A/Gb mode mobile station stations to react as described below. 

· The 2 bit RRBP field defined for the downlink RLC/MAC header will be interpreted as a 2 bit supplementary PT field (i.e. PTS). RRBP may be used since it was originally defined for fixed allocation mode (see [1]).

· The 1 bit PI field and the 1 spare bit defined for the uplink RLC/MAC header will also be interpreted as a 2 bit supplementary PT field (i.e. PTS). PI may be used since we are dealing with a post contention access scenario where TFI maps to a specific PFI and the explicit inclusion of PFI is therefore not needed (see [1]).

· PTS will be defined as follows:

· PTS = 00 GRR signalling is present.

· PTS = 01, 10 and 11 are reserved.

· PT =00, 10 and 01 will be defined as per legacy operation. It is expected that legacy mobile stations will ignore RLC data blocks for which PT = 11.

· The TFI field operates as per legacy mode and uniquely translates to a specific mobile station and PFI on the timeslot in which it is included within the RLC/MAC header.

· When the presence of GRR signalling is indicated using this approach the value of TFI included in the corresponding RLC/MAC header shall be set to one of the TFIs allocated to the mobile station for which GRR signalling is being sent.

If a FLO centric resource has been allocated some degree of RLC/MAC optimization will be used but the presence of the TFI field is expected (i.e. in this case a specific TFI value can be reserved to indicate the presence of GRR signalling).

4. SFACCH – Radio Resources Allocated as Part of GRR Signalling

In this case an MS has already established one or more TBFs where each TBF supports a specific user plane PFC. GRR signalling is to be used to allocate radio resources appropriate for a conversational service in addition to performing configuration functions. 

· GRR signalling is sent by stealing bandwidth from a TBF established for a user plane PFC. 

· Which user plane PFCs can tolerate having some bandwidth stolen to send GRR signalling is not addressed here.

· In this case PT = 11 can also be used as an escape code assuming the user plane PFC that is stolen from is not FLO centric. This allows the same solution described in section 3 to be used for indicating the presence of GRR signalling. 

· Whether or not an existing FLO centric PFC can have some of its bandwidth stolen to send GRR messages that set up another flow centric PFC is FFS.

5. Conclusion

The presence of GRR signalling can be indicated using the solutions described in sections 2 and 3 above which cover the following cases:

· Sending GRR signalling using a TBF established specifically for GRR signalling. Whether or not we will need to use this approach is FFS. 

· Sending GRR signalling by stealing from a TBF established for a user plane PFC. This approach will be needed and can be used for managing handover centric PFCs.
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Annex A

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

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
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