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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

An updated use of the uplink RLC data block header applicable to EC-GSM required to support an open ended fixed uplink allocation, as described in [2], and needs to be included in the TR (i.e. section 6.2.4.9 of the TR needs to be updated).
1.3
Summary of change

The TR is updated to reflect the introduction of FOI, Block Count and PDT fields and to change the Countdown Value field to a Spare field within UL RLC data blocks.
1.4
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	First modification (modified sub-clause)


6.2.4.9
RLC procedures

6.2.4.9.1
General

General RLC procedures defined in GSM, see clause 9 of [14], applies to CIoT devices. 

In order to reduce overall device complexity and implementation effort, the following also applies:

-
Only RLC Acknowledged mode is supported.

-
Only single TBF operation is supported (no support for EMST, EMSR).

-
No Piggy-backed Ack/Nack (PAN) operation is supported.

-
A maximum Sequence Number Space (SNS) of 32 shall be supported, implying a maximum Window Size (WS) of 16 (today GPRS supports a WS of 64 and EGPRS a WS of 1024).

- 
An RLC buffer size of 16 RLC blocks shall be supported (today EGPRS supports a buffer size up to 1024).

-
No compression algorithm of the Ack/Nack bitmap shall be supported.
In addition to the RLC procedures in clause 9 of [14] the following also applies:

-
Open and close ended fixed uplink allocations are supported.

6.2.4.9.2
RLC/MAC header (EC-PDTCH)

6.2.4.9.2.1

Header format

The RLC/MAC header format is the same as for EGPRS MCSs (i.e. same payload size, channel coding definitions and burst mapping). Due to reduced RLC functionality the content of the header is re-defined.

In figure 6.2-10 and 6.2-11 the format of the RLC/MAC header is shown for MCS-1-4 (Header Type 3) for the DL and UL respectively. In case a CIoT device supports the full EGPRS MCSs set, the same design principles applies to Header Type 1 (MCS-7-9) and Header Type 2 (MCS-5-6).
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Figure 6.2-10. EGPRS downlink RLC data block header for MCS-1, MCS-2, MCS-3 and MCS-4.
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Figure 6.2-11. EGPRS uplink RLC data block header for MCS-1, MCS-2, MCS-3 and MCS-4.

6.2.4.9.2.2
Temporary Flow Identity (TFI)

The TFI field identifies the TBF and is formatted in the same position as in current EGPRS RLC/MAC Headers to provide backwards compatibility (see subclause 6.2.4.4).

The TFI field is 5 bits long and hence can simultaneously address up to 32 devices multiplexed on the same resources. Due to the amount of devices expected in future CIoT scenarios, it can be considered to expand the TFI field beyond 5 bits.

6.2.4.9.2.3
Polling (P)

.The current ES/P field indicates whether the MS addressed by the DL block is polled, and the type of bitmap expected, as well as a request to include a measurement report in the response. The current RRBP indicates the resources reserved for the UL response in case the ES/P is valid.

For CIoT devices it is assumed:

-
A few response times from the CIoT device could be useful to support

-
Due to the small RLC WS of 16, the full bitmap, as well as a full measurement report, can always be included.

 Hence a polling field (P) of two bits should be able to cater for this purpose.

6.2.4.9.2.4
Block Sequence Number (BSN)

Due to the reduction of the EGPRS WS from at most 1024 to 16 the BSN field is consequently reduced from 11 bits to 5 bits.

6.2.4.9.2.5
Coverage Class (CC)

A 2-bit field is included to signal the coverage class used in the block. 

Due to the repetition of multiple instances of the same DL block, and due to the fact that a lower coverage class is always a partial mapping of a higher coverage class, see Table 6.2-3, the CC indication can be used by the lower coverage class CIoT devices monitoring the DL physical channel, i.e. in case CC indicates a higher coverage class, then the lower coverage class devices, need not monitor the rest of the repetition period.

For example, a device in CC1 monitors the DL, decodes the RLC/MAC header on TS0, with an indication that CC5 is used. It need then not to process the DL blocks on TS1,2,3 since a CC5 block will always be mapped onto TS0,1,2,3 in the same TTI, and can stop monitoring the second TTI period, see Table 6.2-3.

Editor’s Note: It should be noted that the number of coverage classes to be supported is not determined yet.

6.2.4.9.2.6
Coding and Puncturing Scheme (CPS), Uplink State Flag (USF), Split Block (SPB), Stalling Indicator (SI), Retry (R) 

The CPS, USF, SPB, SI and R fields are defined as in current GSM operation, see subclause 10.4 in [14].

6.2.4.9.2.7
Follow-On Indicator (FOI)
 This field is added to support the open-ended fixed uplink allocations whereby a device can inform the BSS that it needs to send an additional set of RLC data blocks after making use of all transmission opportunities provided by the previous fixed uplink allocation: 
· The UL TBF request message sent on the EC-RACH or EC-PACCH (part of the EC-PDAN) to trigger a Fixed UL Allocation (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. The Block Count field shall in this case be set to ‘0000’.

· 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.

· This process is repeated as often as required to complete the transmission of all uplink payload pending at the device.

6.2.4.9.2.8
Block Count

This field is 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 the same field is used in the access request sent on the EC-RACH/RACH to trigger the initial fixed uplink allocation, see sub-clause 6.2.4.6.2. The value ‘0000’ is reserved, and shall be used in case FOI=0.
6.2.4.9.2.9
Pending Downlink Transmission (PDT)

This field allows 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.

6.2.4.9.2.10
Spare bits

In the RLC/MAC DL header, seven (or eleven for the case for FOI = 0)  spare bits are defined for future use. The bits could for example cater for an extended TFI identifier space, as mentioned in subclause 6.2.4.9.2.2.

In the RLC/MAC UL header, nine spare bits are defined for future use. Also for the UL, an extended TFI identifier space could be catered for.6.2.4.9.3

	End of modifications
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