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DLMC - PDAN Message Capacity
1. Introduction

A new GERAN work item for Multi-Carrier Downlink (designated DMCG) was agreed in [1] at GERAN#55. 
This discussion paper identifies PDAN message reporting capacity concerns associated with an MS operating in Downlink Multi Carrier configuration where up to 16 downlink carriers may be assigned with multiple timeslots per carrier.
2. Background

In case of a downlink dual carrier assignment, an MS may experience message space limitations such that the nominal set of the measurements to be reported for a given carrier (as specified in sub-clause 10.2.3.2.3 of 45.008) cannot fit in a PDAN message. For example, instead of sending the overall MEAN_BEP and CV_BEP for two candidate modulations on a given carrier the mobile station only sends the overall MEAN_BEP and CV_BEP for a single modulation. For the case of a downlink multi-carrier (DLMC) assignment where the number of downlink carriers can be as high as 16, similar concerns over message space limitations exist such that additional restrictions regarding the content of the messages used for sending channel quality measurements needs to be considered as further discussed herein. 
3. BEP reporting principles

For the channel quality reporting currently specified, the network has the option to mandate the MS to either provide overall channel quality reporting (on a per carrier basis) or provide overall channel quality reporting supplemented with per TS BEP reporting.
When increasing the number of carriers with the DLMC feature, the PDAN space requirements of the channel quality reporting will be further increased, and especially, if using the per TS BEP reporting, using PDAN based reporting is no longer feasible, see more details in Section 5.

When considering the hopping layer it is considered that the interference will be more or less random but experienced to a similar extent on all of the hopping resources. As such, averaging channel quality measurements across TS belonging to the same MA should be sufficient and not limit the accuracy of the quality reporting noticeably. It is thus proposed to introduce the concept of Unique Frequency Parameter Sets (UFPS) for which this averaging of channel quality measurements is to be applied. A unique frequency parameter set is defined by a common MA, or alternatively, a fixed ARFCN, for example the BCCH frequency. Carriers assigned a common MA belong to the same UFPS.
Similar consideration to group channel quality measurements was also done in the GERAN Feasibility study, see [2], when multi-carrier transmission was discussed. In the extract from the TR included below it is highlighted that a differentiation of the non-hopping and hopping layer is of interest. This is catered to for with the UFPS concept:
“The main benefit of the combined MEAN_BEP and CV_BEP reporting is that the size of the channel quality report remains unchanged. The obvious drawback is the degraded estimation accuracy, when at least one of the carriers is deployed on a non-hopping layer. This problem could be avoided by limiting the scope of multi-carrier on the hopping layer, i.e. by using the same frequency parameters (except MAIO) for both carriers. Besides enabling a more reliable measurement reporting, such strategy would also simplify assignment procedures.”

The different reporting principles available today in the specification, as well as the principle based on unique frequency parameter sets are shown in Figure 1.


[image: image1]
Figure 1. Different reporting principles.
4. Interference reporting

The current specification allows for the network to request interference measurements from the MS in the LINK_QUALITY_MEASUREMENT_MODE field. The interference measurements are only reported on a per TS basis. To limit the PDAN message space requirements imposed by interference measurement reporting when multiple carriers are assigned, it is proposed to limit the reporting to the carrier assigned the highest priority. For a DLMC configuration the carrier priority is determined by the ordering of assigned downlink carriers within their corresponding frequency band. The order in which carriers are assigned for a DLMC configuration will determine their relative priority (i.e. the least recently assigned carrier for a given frequency band has the highest priority and the most recently assigned carrier for that frequency band has the lowest priority). Interference measurement reporting still applies on a per TS basis for this carrier.
5. New EGPRS PDAN DLMC Message
A new PDAN message called “EGPRS Packet Downlink Ack/Nack DLMC” is proposed as described in Annex A where the key attributes of this new message are as follows:
Current principles

· The legacy principle of MS responding with a PDAN to ES/P or CES/P poll is maintained. 

· The legacy principle of allowing the BSS to send polls that prioritize either link quality measurement reporting or Ack/Nack reporting is maintained.

· A PDAN message is sent using a single radio block wherein reporting space is limited to 160 bits as per legacy operation.

New principles

· The new EGPRS Packet Downlink Ack/Nack DLMC message supports link quality measurement reporting only for EGPRS modulations (GMSK + 8PSK) or EGPRS2-A modulations (GMSK + 8PSK + 16QAM_NSR + 32QAM_NSR).

· It is assumed that EGPRS2-B is not applicable to the DLMC feature. This decision is taken based on the limited market interest for EGPRS2-B and the potential for reducing the bit space required for measurement reporting if support for the additional EGPRS2-B modulation schemes are excluded.

· Link quality measurement reporting shall accommodate up to 16 downlink carriers. 
· To demonstrate how quickly PDAN space can be consumed when providing measurement information no hard limitation on the number of carriers that can be reported is assumed (i.e. a multi-carrier UFPS is not reported using a single measurement representing the entire UFPS).

6. EGPRS PDAN DLMC Examples

Some examples of the new DLMC PDAN message are considered below where for all examples the EGPRS Ack/Nack Description field is assumed to consist of 16 bits of overhead plus an uncompressed bit map that occupies the remainder of the message space (i.e. as per the yellow shaded text in Table 12.3.1.1 of Annex A). 
6.1 DLMC PDAN  – Example 1

In this example two unique frequency parameter sets (UFPS) are assigned to an MS (e.g. the BCCH carrier plus 3 carriers that use the same Mobile Allocation but different MAIOs) where one modulation is experienced for each of the 4 carriers and 2 timeslots are assigned on each carrier.
	< Packet Downlink Ack/Nack DLMC message content > ::=



< DOWNLINK_TFI : bit (5) >



< MS OUT OF MEMORY : bit(1)>



{ 0 | 1  <  DLMC Channel Quality Report : < DLMC Channel Quality Report IE >>}



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



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



< EARLY_TBF_ESTABLISHMENT : bit (1) >



< EGPRS Ack/Nack Description : < EGPRS Ack/Nack Description IE >> -- (16 + X bits)


<padding bits > ;


	< DLMC Channel Quality Report IE > ::=


{ 1  { 0 | 1
< DLMC BEP Link Quality Measurements : < DLMC BEP Link Quality Measurements struct >>


      


< C_VALUE : bit (6)


  


< DLMC TS Link Quality Measurements : < DLMC TS Link Quality Measurements IE >> > } } ** 0 ; 


	< DLMC BEP Link Quality Measurements struct > ::=


{   { 0 | 1
    < GMSK_MEAN_BEP : bit (5) >





    < GMSK_CV_BEP : bit (3) >}



{ 0 | 1
< 8PSK_MEAN_BEP : bit (5) >






< 8PSK_CV_BEP : bit (3) > }



{ 0 | 1
< 16QAM_ NSR_MEAN_BEP : bit (5) >






< 16QAM_ NSR_CV_BEP : bit (3) > }



{ 0 | 1
< 32QAM_ NSR_MEAN_BEP : bit (5) >






< 32QAM_ NSR_CV_BEP : bit (3) > }


};



	C_VALUE 

This field is encoded as the binary representation of the C value as specified in 3GPP TS 45.008.
Range 0 to 63

The C value shown above is reported once for every assigned downlink carrier assigned which will add to the fast rate at which the available reporting space is consumed within a PDAN message for DLMC. A more realistic option is seen as only requiring C_VALUE information to be reported using either a single value or using two separate values as follows:

·       If the parameter PC_MEAS_CHAN indicates that the downlink measurements for power control shall be made on BCCH, a single value may be reported regardless if radio frequency channels are assigned for one or two frequency bands. 
·       If the parameter PC_MEAS_CHAN indicates that the downlink measurements for power control shall be made on PDCH and radio frequency channels are only assigned for one frequency band, a single value may be reported for the lowest carrier number, C1B1 (see 3GPP TS44.060 for determination of carrier numbering). Otherwise, if radio frequency channels are assigned for two frequency bands, the C value may be reported for the lowest carrier number in each respective frequency band, i.e. C1B1 and C1B2.



	<DLMC TS Link Quality Measurements IE> ::=
{ 0 | 1< BEP_MEASUREMENTS : BEP Measurement Report Struct >}

{ 0 | 1 < INTERFERENCE_MEASUREMENTS : Interference Measurement Report Struct >};



	< BEP Measurement Report Struct > ::=

{ 0 | 1
{ 0 <GMSK_MEAN_BEP _TN0 : bit (4) >




| 1 < 8PSK_MEAN_BEP _TN0 : bit (4) >}}


{ 0 | 1
{ 0 <GMSK_MEAN_BEP _TN1 : bit (4) >




| 1 < 8PSK_MEAN_BEP _TN1 : bit (4) >}}


{ 0 | 1
{ 0 <GMSK_MEAN_BEP _TN2 : bit (4) >




| 1 < 8PSK_MEAN_BEP _TN2 : bit (4) >}}


{ 0 | 1
{ 0 <GMSK_MEAN_BEP _TN3 : bit (4) >




| 1 < 8PSK_MEAN_BEP _TN3 : bit (4) >}}


{ 0 | 1
{ 0 <GMSK_MEAN_BEP _TN4 : bit (4) >




| 1 < 8PSK_MEAN_BEP _TN4 : bit (4) >}}


{ 0 | 1
{ 0 <GMSK_MEAN_BEP _TN5 : bit (4) >




| 1 < 8PSK_MEAN_BEP _TN5 : bit (4) >}}


{ 0 | 1
{ 0 <GMSK_MEAN_BEP _TN6 : bit (4) >




| 1 < 8PSK_MEAN_BEP _TN6 : bit (4) >}}


{ 0 | 1
{ 0 <GMSK_MEAN_BEP _TN7 : bit (4) >




| 1 < 8PSK_MEAN_BEP _TN7 : bit (4) >} };



	< Interference Measurement Report Struct > ::=
{ 0 | 1 < I_LEVEL_TN0 : bit (4) > }

{ 0 | 1 < I_LEVEL_TN1 : bit (4) > }

{ 0 | 1 < I_LEVEL_TN2 : bit (4) > }

{ 0 | 1 < I_LEVEL_TN3 : bit (4) > }

{ 0 | 1 < I_LEVEL_TN4 : bit (4) > }

{ 0 | 1 < I_LEVEL_TN5 : bit (4) > }

{ 0 | 1 < I_LEVEL_TN6 : bit (4) > }

{ 0 | 1 < I_LEVEL_TN7 : bit (4) > };



	< EGPRS Ack/Nack Description IE > ::=



0
< EGPRS Ack/Nack Description struct >
-- This IE fills rest of message


| 1
< Length L : bit (8) >





-- Value part of this IE is of length L



{ < bit (val(Length L)) > & < EGPRS Ack/Nack Description struct > } ;



	< EGPRS Ack/Nack Description struct > ::=



< FINAL_ACK_INDICATION : bit (1) >



< BEGINNING_OF_WINDOW : bit (1) >



< END_OF_WINDOW : bit (1) >



< STARTING_SEQUENCE_NUMBER : bit (11) >



{ 0 | 1
< COMPRESSED_BITMAP_LENGTH: bit (7) >




< COMPRESSED_BITMAP_STARTING_COLOR_CODE: bit (1) >




< COMPRESSED_RECEIVED_BLOCK_BITMAP : 




bit (val(COMPRESSED_BITMAP_LENGTH)) > }



< UNCOMPRESSED_RECEIVED_BLOCK_BITMAP: bit** > ;  -- X bits ---



Total size = 5 + 1 + 1 + 4*[1 + 1 + (1 + (1+8) +1 + 1) + 6 + (1 + (1 + 1 + 4)  + (1 + 1 + 4) + 1  + 1 + 1 + 1 + 1 + 1) + (1 + (1 + 4) + (1 + 4) + 1 + 1  + 1 + 1 + 1 + 1)] + 1 +1 + 1 + 1 + (16 + X) = 7 + 4*[56] + 4 + (16 + X) = 251 + X ( the maximum PDAN message of 160 bits is already exceeded without including any Ack/Nack information.

6.2 DLMC PDAN  – Example 2

This example is the same as example 1 except that TS specific information is not included in the report. 
Total size = 5 + 1 + 1 + 4*[1 + 1 + (1 + (1+8) +1 + 1) + 6 + (1 + 1)] + 1 +1 + 1 + 1 + (16 + X) = 7 + 4*[22] + 4 + (16 + X) = 115 + X ( 45 bits PDAN message space remain for Ack/Nack information.

6.3 DLMC PDAN  – Example 3
This example is the same as example 1 except that TS specific information is not included in the report and only one carrier is reported per mobile allocation (i.e. one representative carrier reported as per the unique frequency parameter set concept). 

Total size = 5 + 1 + 1 + 2*[1 + 1 + (1 + (1+8) +1 + 1) + 6 + (1 + 1)] + 1 +1 + 1 + 1 + (16 + X) = 7 + 2*[22] + 4 + (16 + X) = 71 + X ( 89 bits PDAN message space remain for Ack/Nack information.

7. Bit Map Bit Space Considerations
Using similar calculations for different numbers of carriers reported and modulations for the DLMC PDAN message, bit space X for a received block bitmap size can be determined as shown in Tables where some legacy PDAN cases have been included (based on the EGPRS PDAN Type 3 message) for comparison purposes. In addition, it should be noted that Table 1 below does not assume the use of UFPS in order to show how quickly the PDAN message space becomes consumed when reporting multiple carriers without the use of UFPS. Table 2 below shows that the use of TS specific reporting is possible only for the case where 2 carriers are to be reported which makes it unfeasible for almost all reporting scenarios.
	
	DLMC PDAN (1 modulation, no TS reporting)
	DLMC PDAN    (2 modulations, no TS reporting)
	DLDC PDAN 3 (1 modulation - no TS reporting)
	DLDC PDAN 3 (2 modulations - no TS reporting)

	Ack/Nack prioritized (no measurements reported)
	X = 134
	X = 134
	X = 134
	X = 134

	1 Carrier Reported (Note 1)
	X = 111
	103
	NA
	NA

	2 Carriers Reported
(Note 2)
	X = 89
	X = 73
	X = 89
	X = 73

	3 Carriers Reported
	X = 70
	X = 62
	NA
	NA

	4 Carriers Reported
	X = 49
	X = 41
	NA
	NA

	5 Carriers Reported
	X = 28
	X = 20
	NA
	NA

	6 Carriers Reported
	X = 7
	NA
	NA
	NA

	Note 1: This corresponds to a typical use case for DLMC with N carriers assigned to the same hopping frequency layer (and reported using 1 UFPS specific measurement).

Note 2: This corresponds to a typical use case for DLMC with 1 carrier assigned for the BCCH layer and N carriers assigned to the same hopping frequency layer (and reported using 2 UFPS specific measurements).


Table 1– Size ‘X’ of Uncompressed Received Block Bitmap – without TS Reporting
	
	DLMC PDAN (1 modulation, 1 TS reported)
	DLMC PDAN    (1 modulations, 2 TS reported)
	DLMC PDAN    (1 modulations, 3 TS reported)
	DLMC PDAN    (1 modulations, 4 TS reported)

	2 Carriers Reported
	X = 41
	X = 23
	X = 5
	NA

	3 Carriers Reported
	NA
	NA
	NA
	NA

	4 Carriers Reported
	NA
	NA
	NA
	NA

	5 Carriers Reported
	NA
	NA
	NA
	NA

	6 Carriers Reported
	NA
	NA
	NA
	NA


Table 2. Size ‘X’ of Uncompressed Received Block Bitmap – with TS Reporting

8. Conclusion

The capacity of a new EGPRS PDAN DLMC message is considered herein where only measurement reporting for EGPRS modulations (GMSK + 8PSK) or EGPRS2-A modulations (GMSK + 8PSK + 16QAM_NSR + 32QAM_NSR) is supported. The following conclusions can be made: 
·    As shown in example 1 and in Table 2 above, it is not feasible for a PDAN message to report TS specific information except for a very limited number of carriers.
·    Even without the inclusion of TS specific information, examples 2 and 3 and Table 1 above show that the amount of Ack/Nack information that can be included within a PDAN message reduces dramatically for the case where carrier specific reporting is used (i.e. UFPS is not used). 

·    Avoiding TS specific reporting, supporting limited C_VALUE reporting and requiring the use of UFPS (whereby channel quality measurements are averaged across all carriers and TS belonging to the same UFPS) can make it feasible for a PDAN message sent for a DLMC configuration to provide measurement information and a volume of Ack/Nack information that is on par with that sent for a DLDC configuration – see Notes 1 and 2 in Table 1 above.
Based on the conclusions above, the following working assumptions are proposed to avoid excessive PDAN message space for channel quality reporting:

WA1: TS specific quality reporting is not supported in DLCM configurations

WA2: Channel quality reporting in DLMC configurations is only supported per unique frequency parameter set. A unique frequency parameter set is defined by either a MA, or a fixed ARFCN. The channel quality reporting is to be averaged across the TS assigned to the MS, and belonging to the same frequency parameter set.

WA3: EGPRS2-B is not supported in DLMC configurations

WA4: An upper limit of 16 carriers is supported for a DLMC configuration. This becomes feasible within the context of UFPS wherein channel quality measurements are averaged across all carriers and TS belonging to the same UFPS and reported as a representative carrier.

WA5: If not all unique frequency parameter (UFPS) sets can be included within a reporting message, the UFPSs including carriers with highest priority shall be reported with higher priority.

WA6: TS specific interference measurements requested by the network (LINK_QUALITY_MEASUREMENT_MODE) apply only for the carrier with highest priority.
WA 7: The C value may be reported using a single value (BCCH carrier measurements, or PDCH measurements on the lowest numbered carrier in one frequency band) or using two separate values (PDCH measurements on the lowest numbered carrier in each frequency band).
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Annex A: 

EGPRS Packet Downlink Ack/Nack DLMC
This message is sent on the PACCH from the mobile station to the network to indicate the status of downlink RLC data blocks received and to report channel quality for the downlink in DLMC mode (i.e. where only EGPRS or EGPRS2-A modulation is used). The mobile station may optionally initiate an uplink TBF or request a temporary suspension of the downlink TBF.
Message type:
EGPRS Packet Downlink Ack/Nack DLMC
Direction:
mobile station to network
Table 2.2.1 : EGPRS Packet Downlink Ack/Nack DLMC information elements

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



< DOWNLINK_TFI : bit (5) >



< MS OUT OF MEMORY : bit(1)>



{ 0 | 1
<  DLMC Channel Quality Report : < DLMC Channel Quality Report IE > >}



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



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



< EARLY_TBF_ESTABLISHMENT : bit (1) >



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



<padding bits > } ;


Table 2.2.2: EGPRS Packet Downlink Ack/Nack DLMC information element details

	DOWNLINK_TFI (5 bit field)
This field contains the TFI of the mobile station's downlink TBF. This field is defined in sub-clause 12.15. On DBPSCH, this field equals the radio bearer identity of the radio bearer to which this message applies.

	MS OUT OF MEMORY (1 bit field)
This field indicates that the MS has no more enough memory to perform Incremental Redundancy.

0
The MS has enough memory
1
The MS is running out of memory

	DLMC Channel Quality Report IE
This information element is defined in sub-clause 12.5.y. For a mobile station with a multi-carrier downlink assignment, this IE shall contain measurements corresponding to the downlink carrier which is paired with the uplink carrier on which this message is being sent.

	Channel Request Description IE
This information element is defined in sub-clause 12.7. If a PFI field is included in this message, it relates to the TBF request contained in the Channel Request Description IE. Neither this IE nor the PFI field shall be included if the Extended Channel Request Description IE is included.



	PFI (7 bit field)
This field contains the PFI parameter identifying a Packet Flow Context relating to the resource request specified in the Channel Request Description IE. The PFI parameter is encoded as the contents of the PFI information element as defined in 3GPP TS 44.018. This field may be included if the network supports packet flow context procedures and if a Channel Request Description IE is included in the message. If this field is included but the Channel Request Description IE is omitted, this field shall be ignored.

	EARLY_TBF_ESTABLISHMENT (1 bit field)

This field indicates whether or not the channel request is meant to request pre-allocation of an uplink TBF: 

0
The channel request is not meant to pre-allocate an uplink TBF. 
1
The channel request is meant to pre-allocate an uplink TBF.

	EGPRS Ack/Nack Description IE (L bit field)
This information element is defined in sub-clause 12.3.1. The number of bits (L) available for Ack/Nack Description information element depends on the inclusion of channel quality reports and channel requests. L shall be set so that the entire EGPRS Packet Downlink Ack/Nack message evenly fits into an RLC/MAC control block. If a lower L covers the entire receive window, that L shall be used.




12.5.y
DLMC Channel Quality Report IE
The DLMC Channel Quality Report IE is defined in tables 12.5.y.1 and 12.5.y.2. The information to be included within this IE depends on the setting of the ES/P field or CES/P field (see sub-clause 9.1.8.2.1) and on the most recently received LINK_QUALITY_MEASUREMENT_MODE field (see sub-clause 11.2.7).
Table 12.5.y.1 : DLMC Channel Quality Report Information elements

	< DLMC Channel Quality Report IE > ::=


{ 1   { 0 | 1
< DLMC BEP Link Quality Measurements : < DLMC BEP Link Quality Measurements struct >>



 
   


< C_VALUE : bit (6) > 



   


< DLMC TS Link Quality Measurements : < DLMC TS Link Quality Measurements IE >> } } ** 0;  

                               -- -- Repeated as many times as the number of unique frequency parameter sets reported 


	< DLMC BEP Link Quality Measurements struct > ::=


{ 
{ 0 | 1
< GMSK_MEAN_BEP : bit (5) >






< GMSK_CV_BEP : bit (3) >}



{ 0 | 1
< 8PSK_MEAN_BEP : bit (5) >






< 8PSK_CV_BEP : bit (3) > }



{ 0 | 1
< 16QAM_ NSR_MEAN_BEP : bit (5) >






< 16QAM_ NSR_CV_BEP : bit (3) > }



{ 0 | 1
< 32QAM_ NSR_MEAN_BEP : bit (5) >






< 32QAM_ NSR_CV_BEP : bit (3) > }


};


Table 12.5.y.2 : DLMC Channel Quality Report Information Elements details

	GMSK_MEAN_BEP (5 bit field)
8PSK_MEAN_BEP (5 bit field)
16QAM_ NSR_MEAN_BEP (5 bit field) 
32QAM_ NSR_MEAN_BEP (5 bit field)
These fields contain the mean value of the Bit Error Probability of the channel averaged over all timeslots in the TBF for the relevant modulation scheme, refer to 3GPP TS 45.008.

	GMSK_CV_BEP (3 bit field)
8PSK_CV_BEP (3 bit field))
16QAM_ NSR_CV_BEP (3 bit field)
32QAM_ NSR_CV_BEP (3 bit field)
These fields contain the variation coefficient for the Bit Error Probability averaged over all timeslots of the TBF for the relevant modulation scheme, refer to 3GPP TS 45.008.  

	C_VALUE_FB1 (6 bits)

C_VALUE_FB2 (6 bits)
This field contains the value of the C parameter calculated by the mobile station (see 3GPP TS 45.008). This field is encoded as the binary representation of the C value parameter value defined in 3GPP TS 45.008.
Range 0 to 63


	<DLMC TS Link Quality Measurements IE> ::=
{ 0 | 1< BEP_MEASUREMENTS : BEP Measurement Report Struct >}

{ 0 | 1 < INTERFERENCE_MEASUREMENTS : Interference Measurement Report Struct >};



	< BEP Measurement Report Struct > ::=

{ 0 | 1
{ 0 <GMSK_MEAN_BEP _TN0 : bit (4) >




| 1 < 8PSK_MEAN_BEP _TN0 : bit (4) >}}


{ 0 | 1
{ 0 <GMSK_MEAN_BEP _TN1 : bit (4) >




| 1 < 8PSK_MEAN_BEP _TN1 : bit (4) >}}


{ 0 | 1
{ 0 <GMSK_MEAN_BEP _TN2 : bit (4) >




| 1 < 8PSK_MEAN_BEP _TN2 : bit (4) >}}


{ 0 | 1
{ 0 <GMSK_MEAN_BEP _TN3 : bit (4) >




| 1 < 8PSK_MEAN_BEP _TN3 : bit (4) >}}


{ 0 | 1
{ 0 <GMSK_MEAN_BEP _TN4 : bit (4) >




| 1 < 8PSK_MEAN_BEP _TN4 : bit (4) >}}


{ 0 | 1
{ 0 <GMSK_MEAN_BEP _TN5 : bit (4) >




| 1 < 8PSK_MEAN_BEP _TN5 : bit (4) >}}


{ 0 | 1
{ 0 <GMSK_MEAN_BEP _TN6 : bit (4) >




| 1 < 8PSK_MEAN_BEP _TN6 : bit (4) >}}


{ 0 | 1
{ 0 <GMSK_MEAN_BEP _TN7 : bit (4) >




| 1 < 8PSK_MEAN_BEP _TN7 : bit (4) >} };



	< Interference Measurement Report Struct > ::=
{ 0 | 1 < I_LEVEL_TN0 : bit (4) > }

{ 0 | 1 < I_LEVEL_TN1 : bit (4) > }

{ 0 | 1 < I_LEVEL_TN2 : bit (4) > }

{ 0 | 1 < I_LEVEL_TN3 : bit (4) > }

{ 0 | 1 < I_LEVEL_TN4 : bit (4) > }

{ 0 | 1 < I_LEVEL_TN5 : bit (4) > }

{ 0 | 1 < I_LEVEL_TN6 : bit (4) > }

{ 0 | 1 < I_LEVEL_TN7 : bit (4) > };




12.3.1
EGPRS Ack/Nack Description

The Ack/Nack Description information element contains the RLC parameters used to acknowledge or negatively acknowledge a group of RLC data blocks. The number of bits available for the bitmap depends on the inclusion or exclusion of other information elements in the used message.

Table 12.3.1.1: EGPRS Ack/Nack Description information elements

	< EGPRS Ack/Nack Description IE > ::=



0
< EGPRS Ack/Nack Description struct >
-- This IE fills rest of message


| 1
< Length L : bit (8) >





-- Value part of this IE is of length L



{ < bit (val(Length L)) > & < EGPRS Ack/Nack Description struct > } ;



	< EGPRS Ack/Nack Description struct > ::=



< FINAL_ACK_INDICATION : bit (1) >



< BEGINNING_OF_WINDOW : bit (1) >



< END_OF_WINDOW : bit (1) >



< STARTING_SEQUENCE_NUMBER : bit (11) >



{ 0 | 1
< COMPRESSED_BITMAP_LENGTH: bit (7) >




< COMPRESSED_BITMAP_STARTING_COLOR_CODE: bit (1) >




< COMPRESSED_RECEIVED_BLOCK_BITMAP : 




bit (val(COMPRESSED_BITMAP_LENGTH)) > }



< UNCOMPRESSED_RECEIVED_BLOCK_BITMAP: bit** > ;




Table 12.3.1.2: EGPRS Ack/Nack Description information element details

	LENGTH L (8 bit field) 
Range 15 to 255
This field represents the length of the value part (i.e. the EGPRS Ack/Nack Description struct) of this information element. If this field is not included, this information element fills the remaining part of the message.

	FINAL_ACK_INDICATION (1 bit field)
This field indicates whether the entire TBF is being acknowledged. If, in case the uplink TBF is operating in non-extended uplink TBF mode, the entire TBF is being acknowledged, the SSN, CRBB and URBB fields contain no information and shall be ignored. When acknowledging the entire TBF in extended uplink TBF mode, the SSN, CRBB and URBB fields shall be interpreted if present.

0
retransmissions are requested and the TBF is incomplete.
1
no retransmissions are requested and this message indicates acknowledgement of all RLC data in the TBF.

	BEGINNING_OF_WINDOW (BOW, 1 bit field)
This bit indicates if the Ack/Nack bitmap starts at the beginning of the window.

0
SSN not equal to (V(Q)+1) mod 2048.
1
SSN = (V(Q) +1) mod 2048

	END_OF_WINDOW (EOW, 1 bit field)
This bit indicates if the end of the receiver window is included in the bitmap(s).

0
[V(R) - 1] modulo SNS is not included in the bitmap.
1
[V(R) - 1] modulo SNS is included in the bitmap.

	STARTING_SEQUENCE_NUMBER (SSN) (11 bit field)
Range 0 to 2047
The SSN indicates the Block Sequence Number of the first RLC block for which the Ack/Nack receipt status is indicated within the bitmap. The SSN is determined using S/P, PBSN and V(Q).

	COMPRESSED_BITMAP_LENGTH (Lc) (7 bit field) 
Range 0 to 127
This field represents the length of the compressed bitmap. Compression is carried out using T.4 run length coding.

	COMPRESSED_BITMAP_STARTING_COLOR_CODE (1 bit field)
This bit indicates if the first code word in the compressed bitmap (i.e. CRBB) represents a run length of ones or a run length of zeros.
0
First code word in CRBB represents run length of zeros.
1
First code word in CRBB represents run length of ones.

	COMPRESSED_RECEIVE_BLOCK_BITMAP (CRBB) (Lc bit field)
The CRBB is a compressed bitmap. Compression is carried out starting at SSN using modified T.4 run length coding. The number of bits (Lc) available for Ack/Nack Description depends on the inclusion of other information elements in the used message. 

The packing order of the CRBB shall be such that the codeword (or pair of make up/terminating codewords) corresponding to the run including the SSN starts at the most significant bit of the CRBB, and codewords (or pairs of make-up/terminating codewords) corresponding to runs including higher and successively increasing sequence numbers are placed in bits of successively decreasing significance.


NOTE: The URBB is packed in the opposite order.

	UNCOMPRESSED_RECEIVE_BLOCK_BITMAP (URBB) (Lu bit field)
The URBB is an uncompressed bitmap, which fills the remainder of this information element upto L bits, where L is the number of bits available for the EGPRS Ack/Nack description struct. The URBB field length, Lu, is determined by: 

Lu = L-Lc-23,
when the compressed received block bitmap is included, or by 
Lu = L-15 (spec error – this should be L-16),
when the compressed received block bitmap is not included:

The bits in URBB, denoted here by index i, are numbered from i=1 (lowest order value) to i=Lu (highest order value). The value of each bit in the bitmap is encoded as following:

0
Negative acknowledgement of the RLC data block with BSN = (ESN_CRBB + i) modulo SNS, and 

1
Positive acknowledgement of the RLC data block with BSN = (ESN_CRBB + i) modulo SNS, where 
ESN_CRBB is the ending block sequence number of CRBB and, if no CRBB is included, ESN_CRBB = (SSN - 1) modulo SNS.
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Reporting per unique frequency parameter set


(proposed as only reporting principle for DLMC)
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