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EGPRS2 link quality measurements reporting for DLDC+EFTA multislot configurations
1 Introduction

Changes to 3GPP TS 44.060 have been approved at GERAN #49 ([1], [2]) and at GERAN #51 ([3]) for overcoming limitations affecting link quality measurements reporting for EGPRS and EGPRS2, respectively, in Downlink Dual Carrier. 

The present document, which is an update of GP-111276 [4] presented at GERAN #51, provides information and suggests a way forward for overcoming outstanding limitations for EGPRS2 with DLDC + EFTA capable mobile stations.

A maximum of 11 to 14 per slot Mean BEP measurements could be reported in total with the EGPRS PACKET DOWNLINK ACK/NACK TYPE 2 message with the approved changes in [1], [2], [3] taken into account, while features introduced since Release 7 enable the support of up to 16 downlink timeslot with DLDC + EFTA (from Release 9 onwards).
This limitation in reporting per slot measurements may constrain significantly the degree to which the radio resource management algorithms in the network could perform link adaptation considering, in particular, the increased number of modulations and coding schemes available with EGPRS2.
This discussion paper presents potential changes for overcoming this limitation.
2 Observations
2.1 Structure of the EGPRS PACKET DOWNLINK ACK/NACK TYPE 2 message

The structure of the EGPRS PACKET DOWNLINK ACK/NACK TYPE 2 message contents is described in Table 1 (see 3GPP TS 44.060 sub-clause 11.2.6e):

Table 1: EGPRS Packet Downlink Ack/Nack TYPE 2 information elements

	< EGPRS Packet Downlink Ack/Nack Type 2 message content > ::=



< DOWNLINK_TFI : bit (5) >



< MS OUT OF MEMORY : bit(1)>



{ 0 | 1
< EGPRS Channel Quality Report Type 2 : < EGPRS Channel Quality Report Type 2 IE > >}



{ 0 | 1
< Channel Request Description : < Channel Request Description IE > >}



{ 0 | 1
< PFI : bit(7) > }



{ 0 | 1 
< EPD A/N Type 2 Extension length : bit (8) >





< bit (val(EPD A/N Type 2 Extension length) + 1)





& { < EPD A/N Type 2 Extension Info > ! { bit** = <no string> }} > }




-- Truncation of the EGPRS Ack/Nack Description is allowed if the mobile station is assigned a downlink




-- dual carrier configuration and the available space in the message without EGPRS Ack/Nack Description IE




-- does not allow for the inclusion of a valid EGPRS Ack/Nack Description IE, i.e. is less than 16 bits.




-- In the same conditions, the receiver shall assume that no EGPRS Ack/Nack description IE is included.



{ < EGPRS Ack/Nack Description : < EGPRS Ack/Nack Description IE >> } //


<padding bits > } ;



	< EPD A/N Type 2 Extension Info > ::=


{ 0 | 1 < Extended Channel Request Description : 
< Extended Channel Request Description IE > > }


< EARLY_TBF_ESTABLISHMENT : bit (1) > 


{ 0 | 1 < Secondary Dual Carrier Channel Report : < EGPRS Channel Quality Report Type 2 IE > } 


< spare bit >** // ; 

-- Truncation may occur between released versions of the protocol









-- The receiver shall assume the value zero of any truncated bits 



2.2 EGPRS Ack/Nack Description IE overhead (Gain: 16 bits)
As indicated in [4] the EGPRS Ack/Nack Description IE generates an overhead of 16 bits that can be employed for transmitting measurement information instead when link quality measurements are requested in priority. The possibility of omitting the EGPRS Ack/Nack Description IE in the EGPRS PACKET DOWNLINK ACK/NACK TYPE 2 message has been approved at GERAN #51 ([3]).
2.3 Usage of the EPD A/N Extension Type 2 Info IE (Gain: 8-9 bits)
It can be seen from Table 1 in section 2.1 that a number of fields are included in the EPD A/N Extension Info Type 2 IE.

However, the use of this extension in Release 7 was not needed, as it was the first release in which the EGPRS PACKET DOWNLINK ACK/NACK TYPE 2 message was specified. Instead, the corresponding fields should have been included in the main body part of the message.
The usage of the EPD A/N Extension Type 2 Info IE is adding an overhead of 8 bits (IE length field) that could have been used otherwise for either measurements reporting or ack/nack reporting. The associated presence tag could also be truncated together with the EGPRS Ack/Nack Description IE, saving one extra bit.
2.4 IEs / fields for requesting new TBF(s) establishment (Gain: 3-4 bits)
A number of IEs or fields of the Packet Downlink Ack/Nack messages are related to the request for establishing a new TBF (or new TBFs):
-
Channel Request Description
-
PFI

-
Extended Channel Request Description

-
EARLY TBF ESTABLISHMENT

These fields have been introduced in different releases and are therefore scattered in the EGPRS PACKET DOWNLINK ACK/NACK message and by imitation in the EGPRS PACKET DOWNLINK ACK/NACK TYPE 2 message. In addition these fields are (generally) prefixed with individual presence tags.
In case these fields have to be included in a restructured / new message, they could be grouped altogether in a single optional structure, so that only a single presence tag would be needed instead of 4 bits with the existing structure in the most frequent case where no TBF establishment request is sent.
Alternatively; these fields could be omitted in a new message that would only serve the purpose of measurement reporting.
3 Proposed ways forward
As could be seen in section 2, a sub-optimal encoding of the EGPRS PACKET DOWNLINK ACK/NACK TYPE 2 adds a significant overhead that could be exploited to increase the reporting capacity (see Appendix) by:
1)
Allowing the mobile station to omit (truncate) the EGPRS Ack/Nack Description IE (agreed in [3])
2)
Defining a new message type (e.g. EGPRS PACKET DOWNLINK ACK/NACK TYPE 3) not using the extension container for encoding the Rel-7 information elements.
3)
Omitting the fields related to TBF establishment in the new message (the new message being only used when no TBF establishment is requested).
Table 3: Maximum number of per slot mean BEP reports in a restructured / new EPDAN message for EGPRS2 / DLDC reporting 

	
	4 (2+2) overall BEP reported 
	3 (2+1) overall BEP reported
	2 (1+1) overall BEP reported

	0) EPDA/N Type 2 message without truncation of EGPRS Ack/Nack Descr.
	9
	10
	11

	1) EGPRS Ack/Nack Descr. Truncated
	11
	13
	14

	2) Extension container not used/truncated
	13
	14
	15

	3) Removal of TBF request fields
	14
	15
	16


As can be seen  in Table 3, combining changes 2 and 3 would allow the reporting of 16 per slot Mean BEP measurements (total for both carriers with 1 per modulation overall BEP measurement reported per carrier) and would therefore enable unrestricted reporting for all DLDC configurations using extended EFTA capabilities (i.e. up to 2x8 slots). 
It is therefore proposed to agree changes 2+3 from Release 9 onwards, only for use by DLDC + EFTA capable mobile stations supporting extended downlink capabilities (i.e. signalling an alternative EFTA multislot class) and assigned a DLDC configuration of at least 11 downlink timeslots.
Corresponding CRs are available in [5].
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5 Appendix - Size of a restructured content of a packet downlink ack/nack message for DLDC / EGPRS2 / EFTA
Table 4: Size in bits of a restructured packet downlink ack/nack message without TBF request for DLDC / EGPRS2 / EFTA
	Field / IE name 
	Element
	Nx
	Sub-total
	Total

	
	
	
	
	

	Message type
	
	
	
	6

	Downlink_TFI
	
	
	
	5

	MS OUT OF MEMORY
	
	
	
	1

	
	
	
	
	

	EGPRS Channel Quality Report Type 2
	
	
	1
	

	> EGPRS BEP LQM Type 2
	
	
	7
	

	>> Per Modulation MeanBep+CvBep
	8
	1
	8
	

	> C_VALUE
	
	
	6
	

	> EGPRS Timeslot LQM Type 2
	
	
	2
	

	>> Bep Measurements Type 2
	
	
	8
	

	>>> Per TS MeanBep
	6
	8
	48
	

	>> Interference Measurements
	8
	0
	0
	

	>>> Per TS I_LEVEL
	4
	0
	0
	

	
	
	
	
	80

	EGPRS Channel Quality Report Type 2
	
	
	1
	

	> EGPRS BEP LQM Type 2
	
	
	7
	

	>> Per Modulation MeanBep+CvBep
	8
	1
	8
	

	> C_VALUE
	
	
	6
	

	> EGPRS Timeslot LQM Type 2
	
	
	2
	

	>> Bep Measurements Type 2
	
	
	8
	

	>>> Per TS MeanBep
	6
	8
	48
	

	>> Interference Measurements
	8
	0
	0
	

	>>> Per TS I_LEVEL
	4
	0
	0
	

	
	
	
	
	80

	Extension bits (truncated)
	
	
	
	0

	
	
	
	
	

	EGPRS Ack/Nack Description
	16
	0
	0
	

	
	
	
	
	

	
	TOTAL message (Max 176)
	172
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