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Pseudo CR 45.820 – EC-GSM, AGCH assignment messages
[bookmark: _Ref177802497]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].
[bookmark: _GoBack]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
New (EC-)AGCH assignment messages applicable to the EC-GSM solution are described in [2] and need to be included in the TR (i.e. new sections need to be added in the TR).
1.3	Summary of change
The TR is updated to include the assignment messages to be sent on the EC-AGCH on TS1, as well as the new assignment message for a fixed uplink allocation on the AGCH on TS0.
Four EC-AGCH messages are included:
· Fixed Uplink Allocation 1, sent in response to an EC-RACH request using an AB
· Fixed Uplink Allocation 2, sent in response to an EC-RACH request using a NB
· Downlink Allocation, sent to a device whose Ready timer is running for the assignment of DL TBF resources
· Assignment Reject, sent to reject access requests received on the EC-RACH
The new Fixed Uplink Allocation Assignment message, to be sent on the AGCH on TS0 in response to a device performing access request on the RACH on TS0, is also included.
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6.2.5.x	EC-AGCH Fixed Uplink Allocation 1 message
The EC-AGCH Fixed Uplink Allocation 1 message is sent on the EC-AGCH of TS1 to assign uplink resources to a device. The uplink resources consist of a fixed uplink allocation.

The message is sent to a device in response to an access request on the EC-RACH on TS1 using Access Burst (AB). The device is addressed with the CIoT_REQUEST_REFERENCE.
[bookmark: _Ref412750710][bookmark: _Ref412750693]
Table 6.2-xx EC-AGCH Fixed Uplink Allocation 1 information elements
	< Message Type : bit (6) >
< Fixed Uplink Allocation 1 message content > ::=
< PAGE_MODE : bit (2) >
	< QUARTER_HYPERFRAME_INDICATOR : bit (2) >
	< USED_DL_COVERAGE_CLASS : bit (3) >		-- # repetitions used when transmitting this message
	< CIoT_REQUEST_REFERENCE : bit (11) >
	< TIMING_ADVANCE_VALUE : bit (6) >
	< TSC : bit (3) >
	< SI_FP_index : bit (3) >			-- reference to frequency parameters in System Information
	< UL Fixed allocation : < UL Fixed Allocation struct > >
< DL_COVERAGE_CLASS_ASSIGNMENT : bit (3) >;	-- DL coverage class for PUAN

<UL Fixed Allocation struct > ::= 
	< TIMESLOT_NUMBERS_UL_ASSIGNMENT : bit (8) >		-- indication of what TNs that are part of the allocation
< UPLINK_TFI_ASSIGNMENT : bit (5) >
< CDMA_CODE : bit (2) >		-- to be used during the uplink transfer
	< UL_COVERAGE_CLASS_ASSIGNMENT : bit (3) >
	< NUMBER_OF_UL_ALLOCATED_RLC_DATA_BLOCKS : bit (4) > 
	< START_FN_FIRST_UL_ RLC_DATA _BLOCK : bit (5) > 
	{ 0		< START_FN_NEXT_ UL_ RLC_DATA _BLOCK : bit (3) >	-- relative to end of previous UL RLC Data block
	 | 1 }	-- next UL radio block starts directly after end of previous UL radio block
This part is repeated (NUMBER_OF_UL_ALLOCATED_RLC_DATA_BLOCKS – 1) times
	{ 0		-- MCS-1 to be used during the transfer
	 | 1    < MCS_VALUE : bit (3) > }    -- indicates what MCS to use, if different from MCS-1 (for devices in normal coverage)



	QUARTER_HYPERFRAME_INDICATOR (2 bits) 
The Quarter Hyperframe Indicator IE indicates what quarter hyperframe the last part of the assignment message is received in.

USED_DL_COVERAGE_CLASS (3 bits) 
The Used DL Coverage Class IE indicates the number of repetitions that are used when transmitting this specific message. The IE is intended for other devices, with a downlink coverage class that requires fewer repetitions, which are listening to the same EC-AGCH blocks. Those devices can use this IE to determine that they can stop listening to the channel for some time.

SI_FP_index (3 bits) 
The SI_FP_index IE specifies what frequency parameters set, as defined in the System Information on the EC-BCCH, that applies for the assignment.
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6.2.5.y	EC-AGCH Fixed Uplink Allocation 2 message
The EC-AGCH Fixed Uplink Allocation 2 message is sent on the EC-AGCH of TS1 to assign uplink resources to a device. The uplink resources consist of a fixed uplink allocation. The message is sent to a device in response to an access request on the EC-RACH on TS1 using Normal Burst (NB). The device is addressed with the last 17 bits of the MS_ID included in the access request.

Table 6.2-xx EC-AGCH Fixed Uplink Allocation 2 information elements
	< Message Type : bit (6) >
< Fixed Uplink Allocation 2 message content > ::=
< PAGE_MODE : bit (2) >
	< QUARTER_HYPERFRAME_INDICATOR : bit (2) >
	< USED_DL_COVERAGE_CLASS : bit (3) >		-- # repetitions used when transmitting this message
	< MS_ID : bit (17) >         			    -- could e.g. be the last 17 bits of the TLLI 
	< TSC : bit (3) >
	< SI_FP_index : bit (3) >			-- reference to frequency parameters in System Information
	< UL Fixed allocation : < UL Fixed Allocation struct > >
< DL_COVERAGE_CLASS_ASSIGNMENT : bit (3) >;	-- DL coverage class for PUAN

<UL Fixed Allocation struct > ::= 
	< TIMESLOT_NUMBERS_UL_ASSIGNMENT : bit (8) >		-- indication of what TNs that are part of the allocation
< UPLINK_TFI_ASSIGNMENT : bit (5) >
< CDMA_CODE : bit (2) >		-- to be used during the uplink transfer
	< UL_COVERAGE_CLASS_ASSIGNMENT : bit (3) >
	< NUMBER_OF_UL_ALLOCATED_RLC_DATA_BLOCKS : bit (4) > 
	< START_FN_FIRST_UL_ RLC_DATA _BLOCK : bit (5) > 
	{ 0		< START_FN_NEXT_ UL_ RLC_DATA _BLOCK : bit (3) >	-- relative to end of previous UL RLC Data block
	 | 1 }	-- next UL radio block starts directly after end of previous UL radio block
This part is repeated (NUMBER_OF_UL_ALLOCATED_RLC_DATA_BLOCKS – 1) times
	{ 0		-- MCS-1 to be used during the transfer
	 | 1    < MCS_VALUE : bit (3) > }    -- indicates what MCS to use, if different from MCS-1 (for devices in normal coverage)



	QUARTER_HYPERFRAME_INDICATOR (2 bits) 
The Quarter Hyperframe Indicator IE indicates what quarter hyperframe the last part of the assignment message is received in.

USED_DL_COVERAGE_CLASS (3 bits) 
The Used DL Coverage Class IE indicates the number of repetitions that are used when transmitting this specific message. The IE is intended for other devices, with a downlink coverage class that requires fewer repetitions, which are listening to the same EC-AGCH blocks. Those devices can use this IE to determine that they can stop listening to the channel for some time.

SI_FP_index (3 bits) 
The SI_FP_index IE specifies what frequency parameters set, as defined in the System Information on the EC-BCCH, that applies for the assignment.
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6.2.5.z	EC-AGCH Downlink Allocation message
The EC-AGCH Downlink Allocation message is sent on the EC-AGCH of TS1 to assign downlink resources to a device. The device is addressed with the TLLI.

Table 6.2-xx EC-AGCH Downlink Allocation information elements
	< Message Type : bit (6) >
< Downlink Allocation message content > ::=
< PAGE_MODE : bit (2) >
	< QUARTER_HYPERFRAME_INDICATOR : bit (2) >
	< USED_DL_COVERAGE_CLASS : bit (3) >		-- # repetitions used when transmitting this message
	< TLLI : bit (32) >        
	< TSC : bit (3) >
	< SI_FP_index : bit (3) >			-- reference to frequency parameters in System Information
< DL_COVERAGE_CLASS_ASSIGNMENT : bit (3) >; 	-- DL Coverage Class used during TBF
	< TIMESLOT_NUMBERS_DL_ASSIGNMENT : bit (8) >		-- indication of what TNs that are part of the allocation
< DOWNLINK_TFI_ASSIGNMENT : bit (5) >
	< MINIMUM_WAIT_TIME : bit (5) >     -- indicates if the device can wait before starting to read the assigned PDTCH
	< UL_COVERAGE_CLASS_ASSIGNMENT : bit (3) >          -- to be used for subsequent UL signaling



	QUARTER_HYPERFRAME_INDICATOR (2 bits) 
The Quarter Hyperframe Indicator IE indicates what quarter hyperframe the last part of the assignment message is received in.

USED_DL_COVERAGE_CLASS (3 bits) 
The Used DL Coverage Class IE indicates the number of repetitions that are used when transmitting this specific message. The IE is intended for other devices, with a downlink coverage class that requires fewer repetitions, which are listening to the same EC-AGCH blocks. Those devices can use this IE to determine that they can stop listening to the channel for some time.

SI_FP_index (3 bits) 
The SI_FP_index IE specifies what frequency parameters set, as defined in the System Information on the EC-BCCH, that applies for the assignment.




	Next modification (added sub-clause)



6.2.5.w	EC-AGCH Assignment Reject message
The EC-AGCH Assignment Reject message is sent on the EC-AGCH of TS1 to up to four devices to reject their access requests. The device(s) is/are addressed with the CIoT_Request_Reference, in case the access request was performed using Access Burst (AB), or with the last 17 bits of the MS_ID included in the access request, in case the access request was performed using Normal Burst (NB).

Table 6.2-xx EC-AGCH Assignment Reject information elements
	< Message Type : bit (6) >
< Assignment Reject message content > ::=
< PAGE_MODE : bit (2) >
	< USED_DL_COVERAGE_CLASS : bit (3) >		-- # repetitions used when transmitting this message
	-- First rejected device
	{ 0  < CIoT_Request_Reference_1 : bit (11) >       -- Identity for access request performed using AB       
	  | 1  < MS_ID_1 : bit (17) > }    -- Identity for access request performed using NB
	< WAIT_INDICATION_1 : bit (5) >     -- waiting time for first device
	-- Second rejected device
	{ 0  < CIoT_Request_Reference_2 : bit (11) >       -- Identity for access request performed using AB       
	  | 1  < MS_ID_2 : bit (17) > }    -- Identity for access request performed using NB
	< WAIT_INDICATION_2 : bit (5) >     -- waiting time for second device
	-- Third rejected device
	{ 0  < CIoT_Request_Reference_3 : bit (11) >       -- Identity for access request performed using AB       
	  | 1  < MS_ID_3 : bit (17) > }    -- Identity for access request performed using NB
	< WAIT_INDICATION_3 : bit (5) >     -- waiting time for third device
	-- Fourth rejected device
	< CIoT_Request_Reference_4 : bit (11) >       -- Identity for access request performed using AB       
	< WAIT_INDICATION_4 : bit (5) >     -- waiting time for fourth device



	USED_DL_COVERAGE_CLASS (3 bits) 
The Used DL Coverage Class IE indicates the number of repetitions that are used when transmitting this specific message. The IE is intended for other devices, with a downlink coverage class that requires fewer repetitions, which are listening to the same EC-AGCH blocks. Those devices can use this IE to determine that they can stop listening to the channel for some time.

WAIT_INDICATION_n (5 bits) 
The Wait Indication IE provides the time the device shall wait before attempting another request.
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6.2.5.u	AGCH Fixed Uplink Allocation Assignment message
The AGCH Fixed Uplink Allocation Assignment message is sent on the AGCH of TS0 to assign uplink resources to a device. The uplink resources consist of a fixed uplink allocation.

The message is sent to a device in response to an access request on the RACH on TS0 using either Access Burst (AB), with a 11 bit format starting with ‘100’, or Normal Burst (NB). The device is addressed either with the Request_reference and Request_FN_info, in case the access request was performed using AB, or with the 30 last bits of the MS_ID included in the access request, in case the access request was performed using NB.

Table 6.2-xx EC-AGCH Fixed Uplink Allocation 1 information elements
	IEI
	Information element
	Type / Reference
	Presence
	Format
	length

	
	L2 Pseudo Length
	L2 Pseudo Length
10.5.2.19
	M
	V
	 1

	
	RR management Protocol Discriminator
	Protocol Discriminator
10.2
	M
	V
	1/2

	
	Skip Indicator
	Skip Indicator
10.3.1
	M
	V
	1/2

	
	Fixed Uplink Allocation Assignment Message Type
	Message Type
10.4
	M
	V
	1

	
	Page Mode
	Page Mode
10.5.2.26
	M
	V
	1/2

	
	Feature Indicator
	Feature Indicator
10.5.2.76
	M
	V
	1/2

	
	FUAA Rest Octets
	FUAA Rest Octets
10.5.2.xx
	M
	V
	19



Table 10.5.2.xx.1: FUAA Rest Octets information element
	<FUAA Rest Octets> ::=
	{ 0		< Request_reference : bit (11) >	-- in case of AB request
			< Request_FN_info : bit (16) >		-- Indicating FN of received access request message
			< TIMING_ADVANCE_VALUE : bit (6) >
	 | 1 	< MS_ID : bit (30) >	}					-- in case of NB request
	< TSC : bit (3) >
	< SI_FP_index : bit (3) >			-- reference to frequency parameters in EC-BCCH System Information
	< UL Fixed allocation : < UL Fixed Allocation struct > >

<UL Fixed Allocation struct > ::= 
	< TIMESLOT_NUMBERS_UL_ASSIGNMENT : bit (8) >		-- indication of what TNs that are part of the allocation
	< UPLINK_TFI_ASSIGNMENT : bit (5) >
	< CDMA_CODE : bit (2) >		-- to be used during the uplink transfer
	< NUMBER_OF_UL_ALLOCATED_RLC_DATA_BLOCKS : bit (4) > 
	< START_FN_FIRST_UL_ RLC_DATA _BLOCK : bit (5) > 
	{ 0		< START_FN_NEXT_ UL_ RLC_DATA _BLOCK : bit (3) >	-- relative to end of previous UL RLC Data block
	 | 1 }	-- next UL radio block starts directly after end of previous UL radio block
This part is repeated (NUMBER_OF_UL_ALLOCATED_RLC_DATA_BLOCKS – 1) times
	< EGPRS_CHANNEL_CODING_COMMAND : bit (4) >
 



	SI_FP_index (3 bits) 
The SI_FP_index IE specifies what frequency parameters set, as defined in the System Information on the EC-BCCH, that applies for the assignment.
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