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Support for FLO in RR
1. Introduction

A new type of configurable physical layer is proposed for the GSM/EDGE Radio Access Network (GERAN): the Flexible Layer One (FLO). The advantage of FLO is that the configuration of the physical layer (e.g. channel coding, interleaving) is specified at call setup. 

This document shows how FLO can be supported in CS domain in GERAN A/Gb mode by bringing a few changes to the GSM RR protocol. The proposals have been made so as to limit the amount of changes to REL 5 specifications. . Note that FLO is only considered on dedicated channels.
2. Background

A presentation of the FLO is given in [1].

In UTRAN the physical layer offers Transport Channels (TrCH) to the MAC layer. A transport channel can be used to transmit one flow with a given QoS over the air interface. A number of transport channels can be active at the same time and multiplexed at the physical layer. The transport channels are configured at call setup by the network.

In GERAN A/Gb mode CS domain, similar principles and concepts as in UTRAN are proposed to be defined to enable the introduction of a flexible layer one on dedicated basic physical subchannels. The support of FLO in the physical layer leads for instance to defining TrCHs that will be offered by the physical layer to the layers above. The figure below represents the protocol architecture when FLO is introduced in the circuit-switched domain through the A interface. Like in UTRAN, a number of TrCHs can be multiplexed (CCTrCH) in the same transmission time interval (TTI) thereby allowing different protection on different classes of bits for instance. The basic physical channels will be assigned giving at call setup the information required for the configuration of the physical layer like channel mode, channel number, power control parameters and channel type. TrCH parameters like interleaving, transport channels id will need to be notified to lower layers at call set-up. The RR protocol will be responsible for configuring the FLO consistently between the mobile station and the GERAN.
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Figure 1. Protocol Architecture with FLO (A/Gb mode, CS domain)

3. Parameters to be provided by RR

To configure FLO, the following steps are required which are under RR control:

· Configuration of the basic physical channel on which TrCHs will be multiplexed

· Configuration of all transport channels

3.1 Basic Physical Channel configuration

The parameters required for configuring the basic physical channel are given in Table 1 below:

	Parameter
	Range/Value
	Explanation

	Mode
	FR or HR
	Indicates the channel mode used: full rate or half rate

	Modulation
	GMSK and/or 8PSK
	Indicates the modulation(s) used

	Interleaving
	40ms diagonal

80 ms diagonal

20 ms rectangular
	Indicates the type of interleaving used

	TrCHs
	1..8
	Indicates the maximum amount of TrCHs on the basic physical subchannel.


Table 1. Basic physical channel parameters indicated by RR

3.2 Tranport Channels configuration

The configuration of the transport channels requires:

· TrCH id for each TrCH

· Allowed Transport formats for each TrCH

· Transport format combination set (TFCS) for the CCTrCHs

· Each transport format combination is identified by a TFCI (5 bits)

· The TFCS is indicated through the CTFC parameter (see 3GPP TS 25.331)

The TrCHs parameters are signalled by RR in case of set-up, reconfiguration or release of the TrCHs for both uplink and downlink directions.
RR is providing two types of attributes for transport formats:

· Semi-static (see Table 2)

· Dynamic (see Table 3)

	Parameter
	Range/Value
	Explanation

	CRC size
	0,6, 12 or 18
	Indicates the CRC size used for error detection

	Coding
	Convolutional code
	Indicates the type of code used for channel coding

No other code used (i.e. could be left out)

	Rate
	1/3
	Indicates the rate of the mother code of type indicated by "Coding" used for channel coding

Fixed rate (i.e. could be left out)

	RMA (Rate Matching Attribute)
	1..256
	The same as in UTRAN. 

	TTI (Transmission Time Interval)
	20 ms
	Only one TTI is used in GERAN


Table 2. Semi-static attributes indicated by RR

	Parameter
	Range/Value
	Explanation

	TB size
	1…1362
	Indicates the size of the transport block.

1362 is the maximum obtained with 8PSK FR channel


Table 3. Dynamic attributes indicated by RR

4. FLO impacts per rr-related specification
RR-related Stage 3 specifications impacted by the introduction of FLO are: 44.018, 24.008, 48.058 and 48.008.

44.018:

The following procedures will be impacted by the introduction of FLO:

· Channel Assignment procedures: IMMEDIATE ASSIGNMENT, ASSIGNMENT COMMAND; ADDITIONAL CHANNEL ASSIGNMENT; 
· Handover procedures: HANDOVER COMMAND

· Channel mode modify procedures: CHANNEL MODE MODIFY
The impact on the Assignment procedure, Handover procedures and the Channel Mode Modify procedure is that the Channel Mode IE, Channel Description and Channel Description2 are becoming Conditional instead of Mandatory in the following messages: ADDITIONAL CHANNEL ASSIGNMENT, ASSIGNMENT COMMAND, CHANNEL MODE MODIFY; HANDOVER COMMAND; IMMEDIATE ASSIGNMENT.

The FLO parameters, which are included in the RR messages, are: TrChID, Type of channel coding, Coding Rate, Rate matching, Interleaving, TFCS, CRC size, TB size, TTI (see section 3).

24.008:

In Rel 6 the indication of FLO capable MS should be indicated within classmark. This feature is applicable for both Iu mode and A/Gb mode MSs.

In the IE MS Radio Access capability 1 bit it should signal should be used for indication on FLO capability of the MS. Also the FLO capability should be signaled inside the CLASSMARK 3 message. This is in section 10.5.1.7-Mobile Station Classmark 3. 

45.058:

In the 48.058 the changes are in the Channel activation and MODE MODIFY. The Channel mode element is becoming conditional and the FLO parameters are transferred as conditional.
48.008

In case of SBSS relocation between the GERAN A and GERAN Iu mode the container Old BSS to New BSS should carry the information about the FLO parameters (section 3.2.2.58). 

The example of call setup for A interface is presented in the Annex A. 

5. Conclusions

This document highlights the changes required on RR protocol for the support of FLO. New parameters that need to be introduced and changes to RR procedures are given.
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7.  Annex A
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Fig.1 Call Setup for the A-Interface

Channel mode is the IE, which is becoming conditional in the CHANNEL ACTIVATION, MODE MODIFY. FLO parameters will be transferred in the following RR messages from the network to MS HANDOVER COMMAND, ASSIGNMENT COMMAND, IMMEDIATE ASSIGNMENT COMMAND and CHANNEL MODE MODIFY in order to configure transport channels.

Annex B

Example: Changes to the Assignment Command for Rel 6

	Assignment Command Information element
	Type / Reference
	Presence

	
	
	

	RR management
Protocol Discriminator
	Protocol Discriminator
10.2
	M

	Skip Indicator
	Skip Indicator
10.3.1
	M

	Assignment command
Message Type
	Message Type
10.4
	M

	Description of the First Channel, after time
	Channel Description 2
10.5.2.5a
	C

	Power Command
	Power Command
10.5.2.28
	M

	Frequency List, after time
	Frequency List
10.5.2.13
	C

	Cell Channel Description
	Cell Channel Description
10.5.2.1b
	O

	Description of the multislot configuration
	Multislot Allocation
10.5.2.21b
	C

	Mode of the First Channel (Channel Set 1)
	Channel Mode
10.5.2.6
	O

	Mode of Channel Set 2
	Channel Mode
10.5.2.6
	O

	Mode of Channel Set 3
	Channel Mode
10.5.2.6
	O

	Mode of Channel Set 4
	Channel Mode
10.5.2.6
	O

	Mode of Channel Set 5
	Channel Mode
10.5.2.6
	O

	Mode of Channel Set 6
	Channel Mode
10.5.2.6
	O

	Mode of Channel Set 7
	Channel Mode
10.5.2.6
	O

	Mode of Channel Set 8
	Channel Mode
10.5.2.6
	O

	Description of the Second Channel, after time
	Channel Description
10.5.2.5
	O

	Mode of the Second Channel
	Channe l Mode 2
10.5.2.7
	O

	Mobile Allocation, after time
	Mobile Allocation
10.5.2.21
	C

	Starting Time
	Starting Time
10.5.2.38
	O

	Frequency List, before time
	Frequency List
10.5.2.13
	C

	Description of the First Channel, before time
	Channel Description 2
10.5.2.5a
	O

	Description of the Second Channel, before time
	Channel Description
10.5.2.5
	O

	Frequency channel sequence before time
	Frequency channel sequence
10.5.2.12
	C

	Mobile Allocation, before time
	Mobile Allocation
10.5.2.21
	C

	Cipher Mode Setting
	Cipher Mode Setting
10.5.2.9
	O

	VGCS target mode Indication
	VGCS target mode Indication
10.5.2.42a
	O

	FLO IE
	To be defined
	C

	
	
	


FLO IE content is: 

	TrChID
	To be defined

	Type of channel coding IE
	To be defined

	Coding Rate IE
	To be defined

	Rate matching IE
	To be defined

	Interleaving IE
	To be defined

	TFCS IE
	To be defined

	CRC size IE
	To be defined

	TB size
	To be defined

	TTI
	To be defined








