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1
Introduction

1.1
Background Information

A study on Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things was approved at GERAN#62, see [1].
The study allows both for an evolution of GSM, to comply with the objectives of the study, and non-backwards compatible solutions by a new system design.

1.2
Reason for change

The set of EC-PACCH messages described in [2] has been updated in [3] to provide a complete list of EC-PACCH messages required for EC-GSM including a detailed description of the content for each message and the corresponding information element/field descriptions.
1.3
Summary of change

The TR is updated to provide updated descriptions of the EC-PACCH message set. 
1.4
References

[1]

GP-140421, “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things”, source VODAFONE Group Plc. GERAN#62
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GPC150079, “EC-GSM, PACCH Message Set”, source Ericsson, GERAN Ad Hoc#1 on FS_IoT_LC.
[3]

GPC15xxxx, “EC-GSM, PACCH Message Set”, source Ericsson LM, GERAN Ad Hoc#2 on FS_IoT_LC.
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	First modification


6.2.5.5
EC-PACCH Message Set

A reduced functionality is expected for managing EC-GSM devices in EC-Packet Transfer mode considering that the prime activity performed will be the transfer of a limited number of RLC data blocks using Acknowledged mode without the need for measurement reporting, PS Handover, RR connection establishment, multiple TBFs, ongoing uplink and downlink TBFs etc. As such, a substantially simplified set of EC-PACCH messages with reduced content (compared to legacy PACCH messages) will be needed as described below:

6.2.5.5.1
EC Packet Access Reject – DL EC-PACCH

This EC-PACCH message will only be sent for the case where PDAN indicates all DL data blocks have been received and the device requires the establishment of an UL TBF (indicated within the PDAN) but the BSS cannot allocate the requested UL resources. If this occurs the device will simply return to the EC-Packet Idle state and use the EC-RACH/RACH to re-attempt UL TBF establishment.  
	< EC-Packet Access Reject message content > ::=


< Message Type : bit (6) >


< DOWNLINK_TFI : bit (5) >

< USED_DL_COVERAGE_CLASS : bit (3) >

{ 0 | 1
< WAIT_INDICATION : bit (8) >





< WAIT _INDICATION_SIZE : bit (1) > } ;


6.2.5.5.2
EC Packet Downlink Ack/Nack – UL EC-PACCH

This EC-PACCH message will only be sent by a device when polled to do so by the BSS. 
	< EC-Packet Downlink Ack/Nack message content > ::=


< Message Type : bit (6) >


< DOWNLINK_TFI : bit (5) >


< MS OUT OF MEMORY : bit (1) >

< START_OF_WINDOW : bit (5) > 


< EGPRS Ack/Nack Description : bit (8) > 


{ 0 | 1
< Channel Request Description : < Channel Request Description struct > > } ;
< Channel Request Description struct > ::=


< PRIORITY : bit (1) >


< NUMBER_OF_UL_DATA _BLOCKS : bit (4) > ;


6.2.5.5.3
EC Packet Uplink Ack/Nack – DL EC-PACCH

This EC-PACCH message will only be sent to a device after the BSS has attempted to receive each of the pre-allocated UL data blocks indicated by the EC-AGCH Uplink Assignment message or EC-PUAN message that allocates the UL TBF resources. 
	< EC-Packet Uplink Ack/Nack message content > ::=


< Message Type : bit (6) >

< UPLINK_TFI : bit (5) >


< USED_DL_COVERAGE_CLASS : bit (3) >

< START_OF_WINDOW : bit (5) > 


< EGPRS Ack/Nack Description : bit (8) >


< TBF_CONTROL : bit (2) > 


{ 0 | 1
< CONTENTION_RESOLUTION_TLLI : bit (32) > }


{ 0 | 1


-- additional fixed uplink allocation provided




< NUMBER_OF_UL_DATA _BLOCKS : bit (4) >




< OFFSET_TO_PACCH_BLOCK : bit (4) >




{ 0 | 1 < OFFSET_TO_DATA _BLOCK : bit (3) > } * (val(NUMBER_OF_UL_DATA _BLOCKS – 1))




< RESEGMENT : bit (1) > 




{ 0 | 1


-- updated TBF information provided





{ 0 | 1
< EGPRS Modulation and Coding Scheme : bit (4) > }






{ 0 | 1
< Packet Timing Advance : bit (6) > }






{ 0 | 1
< Power Control Parameters : < Power Control Parameters IE > > }






{ 0 | 1
< TIMESLOT_ALLOCATION_UL : bit (8) > }

	




{ 0 | 1
< UL_COVERAGE_CLASS : bit (3) > }






{ 0 | 1
< DL_COVERAGE_CLASS : bit (3) > }




}

} ;
< Power Control Parameters IE > ::=


< ALPHA : bit (4) >


{ 0 | 1 < GAMMA_TN0 : bit (5) > }


{ 0 | 1 < GAMMA_TN1 : bit (5) > }


{ 0 | 1 < GAMMA_TN2 : bit (5) > }


{ 0 | 1 < GAMMA_TN3 : bit (5) > }


{ 0 | 1 < GAMMA_TN4 : bit (5) > }


{ 0 | 1 < GAMMA_TN5 : bit (5) > }


{ 0 | 1 < GAMMA_TN6 : bit (5) > }


{ 0 | 1 < GAMMA_TN7 : bit (5) > } ;



6.2.5.5.4
EC Packet Control Ack – UL EC-PACCH

This message will only be sent by a device in response to receiving a PUAN indicating the successful completion of an UL TBF when the TBF_CONTROL field in the PUAN message indicates a Packet Control Ack is required. 
	< EC-Packet Control Acknowledgement message content > ::=


< Message Type : bit (6) >


{ 0 < UPLINK_TFI : bit (5) > | 1 < TLLI : bit (32) > }

< CTRL_ACK : bit (2) > ;


6.2.5.5.5
EC Packet Downlink Dummy Control Block – DL EC-PACCH

The BSS may choose to send this EC-PACCH message as a filler block using resources assigned for any downlink TBF.
	< EC-Packet Downlink Dummy Control Block message content > ::=


< Message Type : bit (6) > 


< USED_DL_COVERAGE_CLASS : bit (3) > ;


6.2.5.5.6
EC Packet Power Control/Timing Advance – DL EC-PACCH

This EC-PACCH message allows a BSS to transmit adjust power level/timing advance if necessary during a TBF even though the potential for needing to do so is expected to be low given the short duration of UL transmissions made by CIoT devices (e.g. 100 octets). It can also be sent to a device during a DL TBF if needed. 
	< EC-Packet Power Control/Timing Advance message content > ::=


< Message Type : bit (6) >


{ 0 < UPLINK_TFI : bit (5) > | 1 < DOWNLINK_TFI : bit (5) > }


< USED_DL_COVERAGE_CLASS : bit (3) >

{ 0 | 1 < Global Power Control Parameters : < Global Power Control Parameters IE >> }


{ 0 | 1 < Global Packet Timing Advance : < Global Packet Timing Advance IE > > }


{ 0 | 1 < Power Control Parameters : < Power Control Parameters IE > > }


{ 0 | 1 < Packet Extended Timing Advance : bit (2) > } ;

< Global Power Control Parameters IE > ::=


< ALPHA : bit (4) >


< T_AVG_W : bit (5) >


< T_AVG_T : bit (5) >


< Pb : bit (4) >


< PC_MEAS_CHAN : bit (1) >


< N_AVG_I : bit (4) > ;

< Global Packet Timing Advance IE > ::=


{ 0 | 1
< TIMING_ADVANCE_VALUE : bit (6) > }


{ 0 | 1
< UPLINK_TIMING_ADVANCE_INDEX : bit (4) >





< UPLINK_TIMING_ADVANCE_TIMESLOT_NUMBER : bit (3) > }


{ 0 | 1
< DOWNLINK_TIMING_ADVANCE_INDEX : bit (4) >





< DOWNLINK_TIMING_ADVANCE_TIMESLOT_NUMBER : bit (3) > } ;

< Power Control Parameters IE > ::=


< ALPHA : bit (4) >


{ 0 | 1 < GAMMA_TN0 : bit (5) > }


{ 0 | 1 < GAMMA_TN1 : bit (5) > }


{ 0 | 1 < GAMMA_TN2 : bit (5) > }


{ 0 | 1 < GAMMA_TN3 : bit (5) > }


{ 0 | 1 < GAMMA_TN4 : bit (5) > }


{ 0 | 1 < GAMMA_TN5 : bit (5) > }


{ 0 | 1 < GAMMA_TN6 : bit (5) > }


{ 0 | 1 < GAMMA_TN7 : bit (5) > } ;




6.2.5.5.7
EC Packet Downlink Assignment – DL EC-PACCH

This EC-PACCH message is used for the case where header information within RLC data blocks sent during an UL TBF indicates the device expects a DL response (e.g. application layer ack) shortly after completion of UL transmission. The BSS sends this message to establish the DL TBF within a limited time period after sending the PUAN confirming that all RLC data blocks of the UL TBF have been received or after receiving a Packet Control Ack message confirming device reception of the corresponding PUAN. 
	< EC-Packet Downlink Assignment message content > ::=


< Message Type : bit (6) >

< UPLINK_TFI : bit (5) >


< USED_DL_COVERAGE_CLASS : bit (3) >

< DOWNLINK_TFI : bit (5) >


{ 0 | 1


-- updated TBF information provided



{ 0 | 1
< EGPRS Modulation and Coding Scheme : bit (4) > }




{ 0 | 1
< Packet Timing Advance : bit (6) > }




{ 0 | 1
< Power Control Parameters : < Power Control Parameters IE > > }




{ 0 | 1
< TIMESLOT_ALLOCATION_DL : bit (8) > }

	


{ 0 | 1
< UL_COVERAGE_CLASS : bit (3) > }




{ 0 | 1
< DL_COVERAGE_CLASS : bit (3) > }


} ;



6.2.5.5.8
EC Packet Uplink Assignment – DL EC-PACCH 

This EC-PACCH message is used for the case where information within a PDAN sent during a DL TBF indicates the device has uplink payload to send and an UL TBF is therefore requested. The BSS sends this message to establish the UL TBF within a limited time period after receiving the PDAN confirming that all RLC data blocks of the DL TBF have been received. 
	< EC-Packet Uplink Assignment message content > ::=


< Message Type : bit (6) >

< DOWNLINK_TFI : bit (5) >


< USED_DL_COVERAGE_CLASS : bit (3) >

< UPLINK_TFI : bit (5) >


< NUMBER_OF_UL_DATA _BLOCKS : bit (4) >


< OFFSET_TO_PACCH_BLOCK : bit (4) >


{ 0 | 1 < OFFSET_TO_DATA _BLOCK : bit (3) > } * (val(NUMBER_OF_UL_DATA _BLOCKS – 1))


{ 0 | 1


-- updated TBF information provided



{ 0 | 1
< EGPRS Modulation and Coding Scheme : bit (4) > }




{ 0 | 1
< Packet Timing Advance : bit (6) > }




{ 0 | 1
< Power Control Parameters : < Power Control Parameters IE > > }




{ 0 | 1
< TIMESLOT_ALLOCATION_UL : bit (8) > }

	


{ 0 | 1
< UL_COVERAGE_CLASS : bit (3) > }




{ 0 | 1
< DL_COVERAGE_CLASS : bit (3) > }


} ;


	End of modifications
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