3GPP TSG GERAN2#33bis
Tdoc 
G2-070025 
Montreal, Canada
Agenda Item  5.3.3
26th – 30th March 2007

Source: Siemens Networks, Nokia 

                                                                                                 

Message Sizes for Downlink Dual Carrier Assignments 
1. Introduction

This document analyses the message sizes and considers whether Extended RLC/MAC Segmentation is required for Downlink Dual Carrier assignment messages.  It takes some realistic and some more extreme scenarios and examines the message sizes required.  
By analysing typical message sizes it aims to provide some indication as to where there may be problems when the interaction of Downlink Dual Carrier and other features such as HUGE as RED HOT are considered.  

2. Requirements & Assumptions 
For a single TBF establishment we consider the following scenario as being typical for a high data rate TBF.
· For PDA and PUA, it is an initial assignment to an MS in Packet Idle mode.  

· 10 timeslots (5 per carrier) assigned in uplink or downlink.  
· Initial assignments include full Timing Advance information.  

· Power control and MCS parameters are the same on both carriers.  
· NPM transfer time is not required.  
· Frequency parameters need to be assigned on both carriers.  
· Common Power Control parameters (PR_MODE and P0) are used.  
· PFIs are specified in the assignment.  

· ALPHA and GAMMA values not used for the typical case but are used for the realistic worst case.  

For a typical case we consider ARFCN as the mechanism used to describe frequency parameters.  

For a realistic worst case (i.e. not the maximum size of all fields, but something that might realistically be needed) we choose “Direct encoding 2” with 4 frequencies.  
3. Message sizes

This section addresses the message sizes for PACKET DOWNLINK ASSIGNMENT (PDA), PACKET UPLINK ASSIGNMENT (PUA), PACKET TIMESLOT RECONFIGURE (PTR) and the MULTIPLE TBF TIMESLOT RECONFIGURE message (MTTR) messages.  RLC/MAC Control messages are assumed to use 3 octets for the header information (this includes the MAC header).  Thus there are 20 octets available in a single RLC/MAC Control Block and 40 octets available in two RLC/MAC Control Blocks.  
3.1. PACKET DOWNLINK ASSIGNMENT

Here we consider an initial Dual Carrier Assignment to an MS in Packet Idle mode.  Based on the assumptions made in section 2, the message size calculation is shown in Table 1.  

The assignment is sent on the PCCCH and may be segmented if required.  
	Field
	Bits
	Comment

	Message Type, Page Mode, Persistence level
	25
	Assumes that persistence level is present

	Addressing (Global TFI)
	35
	for initial assignment 

	RLC_Mode
	3
	Include Dual Carrier Escape

	Control_Ack
	1
	

	Timeslot Allocation
	17
	Timeslots on both Carriers

	Packet Timing Advance
	15
	Mandatory 

	Frequency Parameters
	33
	Assumes ARFCN for each of 2 carriers

	P0 and PR_MODE
	7
	Assumed same power control parameters for each carrier

	Downlink TFI Assignment
	6
	

	Power control parameters
	54
	Assumed same power control parameters for each carrier

	EGPRS Window size etc. 
	13
	

	Packet extended timing advance
	3
	

	PFI
	8
	Assume that an existing PFI is being used

	NPM Transfer Time
	1
	Assume that it is not NPM TBF

	Total
	221
	


Table 1 :- Message Size Calculation for PDA – typical case
In the case of a PDA for a typical assignment, ~28 octets (221 bits) are required and the message will easily fit into 2 RLC/MAC Control Blocks given that there are 20 octets available in each RLC/MAC Control Block.  
In the case of a “realistic worst case”, this size extends to ~34 octets 274 (274 bits) due to the increase in size of the frequency parameters field.  However, even in this case the message will fit into two RLC/MAC control blocks.  
3.2. PACKET UPLINK ASSIGNMENT

Here we consider an initial Dual Carrier Assignment to an MS in Packet Idle mode.  Based on the assumptions made in section 2, the message size calculation is shown in Table 2.  

	Field
	Bits
	Comment

	Message Type, Page Mode, Persistence level
	25
	Assumes that persistence level is present

	Addressing (Packet Request Ref)
	33
	for initial assignment on (P)AGCH

(includes 3 message escape bits)

	Contention Resolution TLLI
	33
	Assumes contention resolution phase

	Resegment
	1
	

	EGPRS Window Size
	5
	

	Access Technologies Request
	12
	Assumes 2 technology types

	ARAC Retransmission Request, TLLI Block Channel Coding, BEP_PERIOD2
	7
	

	Packet Timing Advance + Packet extended timing advance
	11
	

	Dual Carrier Dynamic Allocation
	61
	One UL TBF with TFI assignment on 10 timeslots, no ALPHA or GAMMA

	EGPRS Channel Coding Command
	4
	

	Frequency parameters
	33
	Two carriers using ARFCN

	PFI
	8
	

	RLC Mode
	2
	

	NPM Transfer Time
	1
	

	Total
	236
	


Table 2 :- Message Size Calculation for PUA – typical case

In the case of a PUA for a normal assignment using 10 timeslots, ~30 octets (236 bits) are required and the message will easily fit into 2 RLC/MAC Control Blocks.  
For 10 timeslots with GAMMA, a single ALPHA value and 2 frequencies (using ARFCN), the Dual Carrier Dynamic Allocation takes up 110 bits and the message size is 286 bits (~36 octets) and will also fit into 2 RLC/MAC control blocks.  

If however GAMMA and ALPHA are specified along with a less efficient means to describe the frequencies (e.g. Direct Encoding 2) then the message size will be 339 bits (~43 octets) and will not fit into 2 RLC/MAC blocks.  

3.3. PACKET TIMESLOT RECONFIGURE

In the case of a PACKET TIMESLOT RECONFIGURE (PTR) message, we assume that the case of moving existing resources to 2 new carriers is one of the most interesting ones.  For the maximum size case we consider the inclusion of power control parameters (ALPHA and GAMMA) and direct encoding for the frequency parameters.  

For both cases we assume that there is one UL TBF using 4 timeslots and one downlink TBF using 10 timeslots (we assume that downlink bandwidth is much higher than the uplink for many high bandwidth data services).  

	Field
	Bits
	Comment

	Message Type, Page Mode 
	8
	

	Global TFI Address
	7
	Includes 1 bit of message escape

	EGPRS Channel Coding Command
	6
	Includes 2 bit Dual Carrier message escape

	Resegment
	1
	

	Downlink and Uplink EGPRS Window Size 
	12
	Assumes new window size needed on different carriers.

	Link Quality Measurement Mode
	2
	

	Global packet timing advance and extended packet timing advance
	26
	Worst case timing advance in terms of message size

	Downlink RLC mode and control Ack
	2
	

	Downlink and Uplink TFI Assignment
	12
	

	Timeslot Allocation 
	17
	Assume timeslots on both carriers

	Frequency Parameters
	33
	Assumed based on ARFCN

	Dual Carrier Dynamic Allocation
	38
	2 timeslots on each of the two carriers (no GAMMA and ALPHA)

	Uplink Control Timeslots on both carriers
	8
	

	Downlink and Uplink PFI
	16
	

	Uplink RLC Mode and NPM Transfer Time
	3
	No value of NPM Transfer time

	Total
	191
	


Table 3 :- Message Size Calculation for PTR – typical case

In the case of a PTR used to change resources (including carriers) for a normal assignment using 10 downlink timeslots and 4 uplink timeslots, ~24 octets (191 bits) are required and the message will easily fit into 2 RLC/MAC Control Blocks.  

If GAMMA and ALPHA values are specified for the uplink TBF this increases to ~27 octets (216 bits).  
If the “Direct encoding 2” is used to specify frequency parameters, the message size increases to ~34 octets (269 bits).  
Thus the PTR can fit into 2 RLC/MAC Control Blocks but is unlikely to fit into one block unless frequency parameters are not required.  

3.4. MULTIPLE TBF TIMESLOT RECONFIGURE

In the case of a Multiple TBF TIMESLOT RECONFIGURE (MTTR) message, we assume that the case of moving existing resources to 2 new carriers is one of the most interesting cases.  

For the maximum size case we consider the inclusion of power control parameters (ALPHA and GAMMA) and direct encoding 2 for the frequency parameters.  

The following assumptions are made:

· 2 UL and 2 DL TBFs are considered.  

· Uplink TBFs share 4 timeslots (2 on each carrier).  

· Downlink TBFs share 10 Timeslots (5 on each carrier).  

· Both carrier frequencies are redefined by the assignment.  

· EGPRS Window size and EGPRS Channel Coding are common for all TBFs
· USFs are the same on all timeslots.  

· Uplink control time slots are specified for each carrier but are the same for all TBFs.  
	Field
	Bits
	Comment

	Message Type, Page Mode 
	8
	

	Global TFI Address
	7
	Includes 1 bit of message escape

	EGPRS Channel Coding Command
	7
	Includes 2 bit Dual Carrier message escape

	Resegment
	1
	

	Downlink and Uplink EGPRS Window Size 
	13
	Assumes new window size needed on different carriers.

	Link Quality Measurement Mode and BEP_PERIOD2
	7
	

	Global packet timing advance and extended packet timing advance
	26
	Worst case timing advance in terms of message size

	Frequency Parameters
	33
	Assumed based on ARFCN

	Multiple Downlink Assignment
	89
	2 TBFs with 2 Uplink Control Timeslots

	Multiple Uplink Assignment
	88
	2 TBFs, same USFs on all timeslots 

	Total
	279
	


Table 4 :- Message Size Calculation for MTTR – typical case

In the case of a MTTR used to change resources (including carriers) for a normal assignment using 10 downlink timeslots (2 downlink TBFs) and 4 uplink timeslots (2 uplink TBFs) , ~35 octets (279 bits) are required and the message will just fit into 2 RLC/MAC Control Blocks.  

If GAMMA and ALPHA values are specified for the uplink TBFs this increases to ~38 octets (303 bits).  

If the “direct encoding 2” is used to specify frequency parameters, the message size increases to ~45 octets (356 bits).  In this case the message cannot fit within the 2 RLC/MAC Control Block limit. 
Thus the MTTR can fit into 2 RLC/MAC Control Blocks in all scenarios examined except for the case where “Direct encoding 2” is used to specify frequency parameters alongside specifying ALPHA and GAMMA.  

However, it should be noted that intra-cell handover of resources can be achieved in two stages by using the single carrier version of the assignment messages to move the resource on one carrier and a second single carrier assignment message can be used to move the resources on the second carrier.  
4. Conclusions

We confirm that for typical usage 2 RLC/MAC control blocks are sufficient for PUA, PDA, PTR and MTTR messages.  However, for high bit rate TBFs it is unlikely that these messages will fit into one RLC/MAC block unless frequency parameters are not required.  In fact one phase access is essentially not possible for a dual carrier assignment.  
In the case of a 10 timeslot uplink assignment where ALPHA and GAMMA are specified and “Direct encoding 2” is used to specify the frequency parameters the PUA will not fit into 2 RLC/MAC Control Blocks. 

In the case of a MTTR message used to change both carrier frequencies and all TBF parameters, the message (for 2 uplink and 2 downlink TBFs) will fit into two RLC/MAC Control Blocks in all cases except where both ALPHA and GAMMA parameters are specified and a less efficient frequency definition format (such as “direct encoding 2) is used.  
As there are other means of changing resources that can utilise smaller message sizes, such as using two single carrier assignment messages, we conclude that Extended RLC/MAC Segmentation is not required.  However, as in some cases the message sizes are already quite large, care must be taken not to introduce too many extra bits in the assignment messages when considering Dual Carrier interaction with the RED HOT and HUGE features.  
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