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EC-GSM, RLC support of open ended fixed uplink allocation
1.	Introduction
At GERAN#62 a new feasibility study named Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things  [1] (WI code: FS_IoT_LC)  was approved.
In this contribution, the RLC procedures for allowing an initial uplink and downlink TBF to be extended are identified along with a mechanism for a CIoT device to request the assignment of a DL TBF when approaching the completion of an uplink TBF. 
2.	UL RLC/MAC header design
2.1		Header format
As discussed in [2] the RLC/MAC header format is the same as for EGPRS MCSs (i.e. same payload size, channel coding definitions and burst mapping) but due to reduced RLC functionality the content of the header is re-defined.
In Figure 1 the currently proposed format of the EC-GSM RLC/MAC header is shown for MCS-1 thru MCS-4 (Header Type 3) for the UL. In case a CIoT device supports the full EGPRS MCS set, the same design principles applies to Header Type 1 (MCS-7-9) and Header Type 2 (MCS-5-6). In Figure 2 some modifications to this header format are shown in the interest of further simplifications and allowing the possibility for a CIoT device to indicate it needs another fixed uplink allocation due to the arrival of additional uplink payload.
2.1.1	Countdown Value
The use of fixed uplink allocation (FUA) based uplink delivery sessions involves scheduling a device to send a fixed number of uplink RLC data blocks where each new transmission always starts with BSN = 0. This allows the BSS to determine the BSN value of the last uplink RLC data block to be sent for the uplink session which means there is no need for a device to provide a countdown value within each RLC data block. As such the Countdown Value field can be changed to a spare field.
2.1.2	Follow-on Indicator
A new field called FOI (Follow-on Indicator) is added to support the Follow-on Transmission scenario whereby a device can inform the BSS that it needs to send an additional set of RLC data blocks as follows: 
· The UL TBF request message sent on the EC-RACH or EC-PACCH (part of the EC-PDAN) to trigger a FUA based transmission indicates how many UL RLC data blocks in total a device has to send for a pending uplink delivery session (i.e. up to 16 per uplink delivery session).
· When sending the last UL RLC data block of the current FUA based uplink delivery session where there is no additional UL payload to send a device sets FOI = 0.
· Otherwise, the device sets FOI = 1 and the number of UL RLC data blocks to be sent in the next FUA based uplink delivery session is indicated by the Block Count field as shown in Figure 2.
· Upon receiving an EC-PUAN indicating the reception status of the current FUA based uplink delivery session a device is also informed of the set of pre-allocated UL radio blocks it is to use for the pending uplink delivery session.
· When starting the pending uplink delivery session BSN continuity is maintained from the previous uplink delivery session thereby allowing the BSS to determine the BSN value of the last uplink RLC data block to be sent for the pending session.
· This process is repeated as often as required to complete the transmission of all uplink payload pending at the device.
2.1.3	Block Count
[bookmark: _GoBack]This is a 4 bit field used to indicate the number of additional UL RLC data blocks (based on MCS-1 coding) the device has to transmit for the pending uplink delivery session and only has meaning if the preceding FOI field = 1. Note that this same field is used in the access request sent on the EC-RACH/RACH to trigger the initial fixed uplink allocation, see [2].
2.1.4	Pending Downlink Transmission
The PDT (Pending Downlink Transmission) field is added to allow a device to inform the BSS when it expects to receive downlink payload shortly after the completion of the current FUA based uplink delivery session. When PDT = 1 in one or more of the RLC data blocks sent during the current uplink delivery session the corresponding EC-PUAN needs to indicate if the device should wait for the pending DL TBF assignment on the DL EC-PACCH or on the EC-AGCH. In this case the EC-PUAN can also indicate the specific amount of time the device is to wait before it starts to monitor the DL EC-PACCH or the EC-AGCH for the pending DL TBF assignment.
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[bookmark: _Ref410171101]Figure 1. Current EGPRS UL RLC data block header for MCS-1 thru MCS-4.
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Figure 2. Modified EGPRS UL RLC data block header for MCS-1 thru MCS-4.
Conclusion
Based on the discussion above the RLC data block header content described in [3] is to be modified to:
· Introduce the FOI, Block Count and PDT fields within UL RLC data blocks.
· Change the Countdown Value field to a Spare field within UL RLC data blocks.
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