3GPP TSG GERAN#34
Tdoc 
GP-070746 
Shenzhen, China
Agenda Item  7.2.5.3.3

14th – 18th May 2007

Source: Nokia Siemens Networks

                                                                                                 

Dual Carrier Measurement Report Handling
1. Introduction

This document analyses the requirements and the message sizes for carrying channel quality measurement reports for one and two separate carriers in the EGPRS Downlink Ack/Nack (EPDAN) message.  

It considers a realistic worst case in order to determine if and under which conditions measurement reports can fit into a single uplink RLC/MAC Control Block. For Downlink Dual Carrier configurations.  
2. Requirements & Assumptions 
For the purposes of this analysis we consider a high bit rate downlink TBF spread across 2 carriers.  The following assumptions are made:
· 10 downlink timeslots 5 on each carrier

· For good radio conditions we assume that 2 RLC Data blocks per RLC/MAC block (MCS-7 to MCS-9).  This maximises the space required in the ack/nack bitmap.  
· Each channel quality report is capped at a maximum of reporting 4 Timeslots at a time per carrier (i.e. LINK_QUALITY_MEASUREMENT_MODE = ‘11’).  
· Polling period is ~60 ms (this has impact on the size of the bitmap).  
· Both mean BEP and interference measurements are being reported.  
· Only 8PSK blocks (not a mix of PSK and GMSK) are being reported.  
· Bitmaps are uncompressed.  

· The Channel Request Description IE is not included. 
We note that in EGPRS the extended polling mechanism (44.060 section 9.1.8.2.1) allows the network to ask for a Channel Quality Report in preference to Partial Bitmaps by specifying the ES/P value to be “11”.  This needs qualification in 44.060 to give precedence for both channels CQRs over a partial bitmap.  
The polling period can be used to approximate the average size of uncompressed bitmap required to be sent in the EPDAN message based on needing to acknowledge each RLC/MAC block once.  In practice a number of factors may lead to a slightly greater or lesser number of acknowledgements per RLC/MAC block, but this serves as a reasonable approximation.  
With 10 timeslots each carrying 2 RLC/MAC blocks per Radio Block Period we have 20 blocks every ~20 ms thus for a polling period of 60 ms there will be 60 blocks to be reported on average.  
3. EPDAN Message sizes

Here we consider an EGPRS Packet Downlink Ack/Nack (EPDAN) message.  Firstly based on the assumptions made in section 2, the message size calculation for a single measurement report with an uncompressed Ack/Nack bitmap is given in Table 1.  

	Field
	Bits
	Comment

	Message Type
	6
	

	Downlink TFI
	5
	

	MS out of memory
	1
	

	EGPRS Channel Quality Report (plus 3 extra bits)
	74
	Reporting on 8PSK mean BEP plus 4 Timeslots with Interference and Mean_BEP measurements in EGPRS Timeslot Link Quality Measurements

	EGPRS Ack/Nack Description
	84
	Assume a 60 bit bitmap uncompressed

	Total
	170
	


Table 1 :- Message Size Calculation for EPDAN – One CQR + Ack/Nack
There are 22 octets (176 bits) available for an uplink RLC/MAC Control Message as one octet is required for the MAC header.  Only one RLC/MAC control block is available for the EPDAN message, so in this case it is just possible to fit one Channel Quality Measurement report and one EGPRS Ack/Nack bitmap into the message for a polling interval of 60 ms.  In order to completely fill the message, an Ack/Nack bitmap acknowledging 66 RLC/MAC blocks is possible. 
In the case where the ES/P value is set to “11” (preference is given to having the 2 CQRs) the message size is calculated as per Table 2.  
	Field
	Bits
	Comment

	Message Type
	6
	

	Downlink TFI
	5
	

	MS out of memory
	1
	

	EGPRS Channel Quality Report (plus 3 extra bits)
	74
	Reporting on 8PSK mean BEP plus 4 Timeslots with Interference and Mean_BEP measurements in EGPRS Timeslot Link Quality Measurements

	EPD A/N Extension length
	6
	

	EPD A/N Extension Info
	76
	Includes secondary CQR only

	Total
	168
	


Table 2 :- Message Size Calculation for EPDAN – CQRs Preferred

In this case 2 CQRs can just fit into one EPDAN message (taking up 168 bits and leaving 8 spare bits).  However, there will not be room for any EGPRS Ack/Nack bitmap as the mandatory fields total in excess of 8 bits.  Thus if both CQRs are requested every 160 ms (for example) and we assume that only 60 RLC/MAC blocks can be reported in an EPDAN message, we would need to get 3 EPDAN messages containing bitmaps (and 1 CQR) plus the one containing 2 CQRs into 160 ms meaning a polling interval of 40 ms.  
Ideally polling on both frequencies would be the best approach and would work for a 10 timeslot downlink TBF.  However, if polling can only take place on only one carrier (as in the DTM case), it would be possible to obtain both CQRs every 160 ms with a polling interval of 40 ms.  

4. Conclusions

Under the assumptions made in section 2, it is possible to fit a single Channel Quality Report and an Ack/Nack bitmap into a single radio block EPDAN message for a 10 timeslot downlink TBF with a polling interval of 60 ms.  It is also possible to fit two Channel Quality Reports into a single EPDAN message.  In both cases there is little free space available (1 octet or less).  
If polling can only be carried out on one carrier (e.g. in cases involving a DTM assignment) then it is possible to receive 2 CQRs every 160 ms without an Ack/Nack bitmap with a polling interval of 40 ms.  
In the case where downlink dual carrier is extended with RED HOT, the number of RLC/MAC blocks that need to be acknowledged could double and either a polling interval of 20 ms would be required (which maybe an overly ambitious target) or more capacity on the uplink PACCH.  It is therefore recommended that consideration be given to provision of a higher capacity PACCH for higher bit rate GERAN evolution features.
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