TSG-RAN Working Group 3  meeting #17
TSGR3#17(00)3033

Chicago, USA, 20 – 24 November, 2000

Agenda Item:
Iu-9.1

Source: 
Motorola
Title: 
Variable Size SDU’s in Support Mode
Document for:
Discussion

1 Introduction

This contribution provides material for discussions on the Radio access bearer support enhancement Work Item. Some main considerations have been presented, and an initial outline of a solution that would fulfil the essential requirements is outlined. Some of the material is also proposed to be included in the Technical Report to be started on this WI.

2 Discussion

2.1 Background

During the initial design of the Iu interface, a need was seen to transfer both fixed size SDU’s and variable size SDU’s between the CN and RNC while in Support Mode.  Fixed size SDU’s were needed to transfer data blocks such as those generated from AMR speech codecs while variable size SDU’s were needed to transfer data blocks such as those generated from VoIP applications.  However due to time constraints and other higher priority WI’s, only predefined SDU size functionality was added to the current R99 specification [2] with future contributions being invited [1] for variable size SDU functionality in Support Mode.  Within the R00 WI’s, the “Radio access bearer support enhancement” WI [3] now specifically addresses the need for “Support of variable formats over Iu”.

Abbreviations:

SMvSDU:
Support Mode for variable SDU

pSDU:

predefined SDU

vSDU:

variable SDU

2.2 Control Plane Considerations for vSDUs.

Currently during RAB establishment, the sizes of the SDU’s (via subflow SDU size parameter) are passed to the RRC for the set up of the RB’s prior to the Iu UP set up.  

For vSDU’s, the RRC will also have to be informed to expect variable SDU sizes so that it can also set up appropriate RB’s.  Motorola recommends that the “SDU format information Parameter” IE group include 2 new IEs:

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	SDU format information Parameter
	
	
	
	

	>Subflow SDU size
	C-ifalone 
	
	INTEGER (0…4095)
	Desc.: This IE indicates the exact size of the SDU.

The unit is: bit.

Usage:

This IE is only used for RABs that have predefined SDU size(s). It shall be present for RABs having more than one subflow.

When this IE is not present and SDU format information Parameter is present, then the Subflow SDU size for the only existing subflow takes the value of Maximum SDU size.


	>RAB Subflow Combination bit rate
	C-ifalone
	
	INTEGER (0..16,000,000)
	Desc.: This IE indicates the RAB Subflow Combination bit rate.

The unit is: bit/s.

Usage:

This IE is only present for RABs that have predefined rate controllable bit rates.

When this IE is not present and SDU format information parameter is present then all Subflow SDUs are transmitted (when there is data to be transmitted) at a constant time interval.  
The value of this IE shall not exceed the maximum value of the IEs ‘Maximum Bit Rate’.
The value 0 of RAB Subflow Combination bitrate indicates that the RAB uses discontinuous transfer of the SDUs.

	> SDU Minimum Size
	C-ifalone
	
	INTEGER (0...4095)
	Desc.: This IE is used to indicate the minimum SDU size for variable length SDU’s.

The unit is: bit.

Usage:

This IE must be less than or equal to SDU Maximum size when present.

	> SDU Maximum Size
	C-ifalone
	
	INTEGER (0...4095)
	Desc.: This IE is used to indicate the minimum SDU size for variable length SDU’s.

The unit is: bit.

Usage:

This IE must be greater than or equal to SDU Minimum Size when present.


	Condition
	Explanation

	Ifalone
	At least either of Subflow SDU size IE, RAB Subflow Combination bit rate IE, or SDU Minimum Size and SDU Maximum Size shall be present when SDU format information parameter is present


2.3 User Plane Considerations for vSDUs.

2.3.1 New Element for Iu UP communication in Support mode
  Currently, SDU’s are passed over the Iu UP interface using a predefined format and size.  The size of the SDU corresponds to the individual AMR codec rates and is specified in the PDU by the RFCI field.  

  For vSDU’s, the sizes of the SDU’s will vary depending upon the size of the address field (for example, RTP/UDP/IP protocol header length) that is transported along with the payload data.  In order to allow vSDU’s to be introduced into the Iu interface, Motorola recommends a new PDU Type be introduced.  This new PDU type will accommodate the additional variable size address field that will be introduced due to IP based applications.  PDU Type 2 is defined to transfer user data over the Iu UP in support mode for variable SDU sizes when no payload error detection scheme is necessary over Iu UP (i.e. no payload CRC).

	Bits


	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=2)
	Frame Number
	1
	Frame Control Part

	FQC
	Variable Payload Field Length
	1
	

	Variable Payload Field Length
	1
	

	Header CRC


	Spare
	1
	Frame Check Sum Part

	Variable Payload Field
	0-n
	Frame Variable Payload part

	Variable Payload Field
	Padding
	
	

	Spare extension
	0-4
	


The Iu UP PDU Type 2 is made of three parts:

1)
Iu UP Frame Control part (fixed size);

2) Iu UP Frame Check Sum part (fixed size);

3)
 Iu UP Frame Variable Payload part (variable SDU size, rounded up to octets [Note: this does not consider the usage of spare extension field]).

The Iu UP Frame Control Part and the Iu UP Frame Check Sum constitute the Iu UP PDU Type 2 Frame Header.

2.3.1.1 Variable Payload Field Length

Description: The Variable Payload Field Length identifies the length of the Frame Variable Payload part.

Value range: {0-16383} bits.

Field length: 14 bits.

2.3.1.2 Variable Payload Field

Description: This field contains the variable length address fields along with the payload data. The MSB of the first address is placed in bit 7 of the first octet.

Value range: {any value}.

Field length: Specified in bits by Variable Payload Field Length

2.3.2 Primitives for the Support Mode for vSDU’s

2.3.2.1 Primitives towards the upper layers at the RNL SAP

With the inclusion of the variable address field within the new PDU type 2, Motorola now feels there needs to be two new Primitives added to the RNL SAP interface.  These new primitives will include the Variable Payload Field Length as shown below.

	Primitive
	Type
	Parameters
	Comments

	Iu-UP-vDATA
	Request
	Iu-UP-payload
	Address information followed by payload data

	
	
	Iu-UP-control
	Variable Payload Field Length

	
	Indication
	Iu-UP-payload
	Address information followed by payload data

	
	
	Iu-UP-control
	FQC

	
	
	
	Variable Payload Field Length


	Primitive
	Type
	Mode of Operation

	Iu-UP-vDATA
	Request
	SMvSDU

	
	Indication
	SMvSDU


3 Conclusions

In order to support vSDU’s over the Iu, changes must be made to at least the following two 3GPP Standards: TS 25.413 and TS 25.415.  The proposed additions are an initial attempt at outlining major areas that will have to be modified to support vSDU’s.

4 Proposal
The following is proposed:

1. It is also proposed to include information in section 2.2 – 2.3 of this contribution to the Technical Report to be started on Radio access bearer support enhancement Work Item.
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