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1. Introduction
As shown in [1] the extended coverage requirements for Cellular IoT devices can be achieved on the Extended Coverage Access Grant Channel (EC-AGCH) by using a new 2-burst radio block. The EC-AGCH messages will then include 88 bits of payload.
The following document shows a proposal of the contents to be included in the EC-AGCH assignment message for a fixed uplink allocation in response to an EC-RACH access request using AB. The message is sent on the EC-AGCH on TS1.
The Immediate Assignment message is, in legacy GSM, used for both CS and PS domain radio resource assignments. For the PS domain the message can, in turn, be used for either UL or DL radio resource assignments. It is here proposed to use separate EC-AGCH messages for UL and DL assignments, as is already the case on the legacy PACCH.
2. EC-AGCH assignment messages
The following radio resource assignment messages are proposed to be sent on the EC-AGCH of TS1. Three different types of messages are seen as being needed:
· Fixed Uplink Allocation 1: Sent in response to an EC-RACH request sent using an AB (i.e. an 11 bit EC-RACH message) for the assignment of UL TBF resources.
· Fixed Uplink Allocation 2: Sent in response to an EC-RACH request sent using an NB (i.e. a 48 bit EC-RACH message including a full 32 bit device identity) for the assignment of UL TBF resources.
· Downlink Allocation: Sent to a CIoT device whose Ready timer is running for the assignment of DL TBF resources.
Sub-clause 3 contains a proposed coding of a Fixed Uplink Allocation 1 assignment message. The other messages are FFS.
3. [bookmark: _Ref410150765]Fixed Uplink Allocation 1 assignment message
Below, in table 1, is a proposal for the EC-AGCH Fixed Uplink Allocation 1 message. It is sent in response to an EC-RACH request using AB. The following information is then, among other, received in the request:
· the estimated DL coverage class of the device
· the number of (MCS-1) RLC data blocks for the device to send
· random bits (for request reference)
The Fixed Uplink Allocation 1 assignment message contains a fixed uplink allocation over up to 4 timeslots for the device to transfer the requested number of RLC data blocks. An Uplink Coverage Class to use for the transfer is included in the message and the fixed uplink allocation of uplink radio blocks made using this message factors in the number of repetitions (NTX, UL) associated with the indicated Uplink Coverage Class. As such, NTX, UL contiguous radio blocks will thus be allocated for each transmitted UL RLC data block. The transfer of the RLC Data blocks does not, however, need to be contiguous.
A Downlink Coverage Class is also included in the assignment message, to be used for the transfer of the Packet Uplink Ack/Nack message, following the transfer on the fixed uplink allocation.
It is here proposed to include the frequency parameters information (Mobile Allocation, HSN and MAIO) in the System Information on TS1. These frequency parameters are considered to be stable and will thus not be changed often. Different possible sets of frequency parameters are defined in the System Information and then referenced in the assignment message with a SI_MA_index IE. It is here proposed to allow up to 23 = 8 different sets of frequency parameters.
A USED_ DL_COVERAGE_CLASS IE is included in the message, indicating how many repetitions that were used when transmitting this specific assignment 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.
The fixed uplink allocation contains the position of the first uplink radio block to be used to transmit the first pre-allocated UL RLC data block using NTX, UL contiguous radio blocks. The position can be defined using, for example, an offset that indicates a number of radio block periods from the received assignment message. The position of the following pre-allocated RLC data blocks, also sent using NTX, UL contiguous radio blocks, are then defined with reference to the position of the previous RLC data block.
It is assumed that only one window size is needed for the fixed uplink allocation transfers.
It is below proposed to use a Message Type field with 6 bits, allowing up to 64 different downlink message types.
Table 1, EC-AGCH Fixed Uplink Allocation 1 information elements
	< Message Type : bit (6) >
< Fixed Uplink Allocation 1 message content > ::=
< PAGE_MODE : 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_MA_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



4. Message size analysis
[bookmark: _GoBack]The size of the Fixed Uplink Allocation 1 message proposed in sub-clause 3 depends on the number of UL RLC data blocks that are pre-allocated by the message. A typical transfer could be considered to require 5 RLC Data blocks. The below Information Elements would then be included in the message if the RLC Data blocks are allocated as not contiguous, i.e. including a offset between each of the RLC Data blocks. The size of the message then becomes 80 bits.
< Message Type : bit (6) >
< PAGE_MODE : bit (2) >
< USED_DL_COVERAGE_CLASS : bit (3) >
< CIoT_REQUEST_REFERENCE : bit (11) >
< TIMING_ADVANCE_VALUE : bit (6) >
< TSC : bit (3) >
< SI_MA_index : bit (3) >
< TIMESLOT_NUMBERS_UL_ASSIGNMENT : bit (8) >
< UPLINK_TFI_ASSIGNMENT : bit (5) >
< CDMA_CODE : bit (2) >
< 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 (1 bit)		< START_FN_NEXT_ UL_ RLC_DATA _BLOCK : bit (3) >}
{ 0 (1 bit)		< START_FN_NEXT_ UL_ RLC_DATA _BLOCK : bit (3) >}
{ 0 (1 bit)		< START_FN_NEXT_ UL_ RLC_DATA _BLOCK : bit (3) >}
{ 0 (1 bit)		< START_FN_NEXT_ UL_ RLC_DATA _BLOCK : bit (3) >}
< DL_COVERAGE_CLASS_ASSIGNMENT : bit (3) >

The size of the message (including the ‘Message Type’ field) can be calculated using the formula:
64 + n + 3*k bits, where
n = (NUMBER_OF_UL_ALLOCATED_RLC_DATA_BLOCKS – 1), and
k = number of times an RLC Data block is allocated as not contiguous to the previous RLC Data block
An allocation for up to 16 RLC Data blocks can thus be assigned by the message. The number of allocated RLC Data blocks that are not contiguous then however needs to be reduced to three.

5. Summary
An EC-AGCH message for fixed uplink allocation has been presented in the document for discussion. It has been shown that it is possible to construct such an EC-AGCH assignment message that fulfills a size limit of 88 bits.
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