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EC-GSM, PACCH Header Optimization
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 [2] the general RLC procedures applicable to GSM were reviewed and a proposal for a modified RLC data block header applicable to EC-GSM was described in an effort to reduce the scope/complexity for EC-GSM devices. Similarly, in this contribution a modified EC-PACCH block header is proposed to reduce the scope/complexity for EC-GSM devices.
Uplink RLC/MAC control block
The legacy uplink RLC/MAC control block together with its MAC header is formatted as shown in figure 1. Each field is considered with respect to its applicability to EC-GSM and a modified uplink RLC/MAC control block for EC-GSM is shown in Figure 2.
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Figure 1: Legacy Uplink RLC/MAC control block together with its MAC header
· Payload Type field: This field is not needed for EC-GSM since stealing flags indicating CS-1 will be uniquely interpreted as a EC-PACCH block by the BSS.
· Retry field: This field can be maintained for EC-GSM.

	8
	7
	6
	5
	4
	3
	2
	1
	

	spare
	R
	MAC header

	
	
	
	
	
	
	
	
	Octet 1

	Control Message Contents
	…

	
	Octet 23



Figure 2: EC-GSM Uplink RLC/MAC control block together with its MAC header
Downlink RLC/MAC control block
The legacy downlink RLC/MAC control block together with its MAC header is formatted as shown in figure 1. Each field is considered with respect to its applicability to EC-GSM and a modified downlink RLC/MAC control block for EC-GSM is shown in Figure 4.
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Figure 3: Legacy Downlink RLC/MAC control block together with its MAC header
· Payload Type field: Since stealing flags indicating CS-1 will be uniquely interpreted as a EC-PACCH block by a CIoT device this field is not needed.
· RRBP, S/P fields: These two fields are merged to create a single 2 bit polling (P) field used to indicate when a device has been polled and if polled where it is to begin transmitting the corresponding UL EC-PACCH message (as in [2]). However, further investigation of a suitable size for P is foreseen.
· USF field: This field can be maintained as per legacy operation.
· RBSN field: This field can be maintained as per legacy operation since a DL EC-PACCH message will require a maximum of two EC-PACCH blocks.
· RTI field: This field can be deleted since EC-PACCH messages will be 2 blocks long at most and therefore any given EC-PACCH message in progress must be completed before a new one is started.
· FS field: The functionality of this field can be maintained to allow a device to determine when a 1 block or 2 block DL EC-PACCH message is sent but is renamed Final Block Indicator (FBI).
· Address Control (AC) field: This field can be deleted since the presence of an octet including TFI will always be needed for EC-GSM.
· Power Reduction (PR), TFI fields: These fields can be maintained as per legacy operation.
· D field: This field is not needed since the establishment of a DL TBF will always result in the release of an UL TBF (and vice versa).
· RBSNe, FSe fields: These fields can be deleted as they are only needed for extended segmentation feature of the legacy DL PACCH wherein up to 9 PCCH blocks can comprise a single PACCH message. With this deletion the entire optional octet 2/3 can be removed from the header.
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Figure 4: EC-GSM Downlink RLC/MAC control block together with its MAC header
Conclusions
Proposed modifications to the EC-PACCH header are provided above and reflect the following EC-GSM principles of operation:
· UL EC-PACCH messages shall be sent using a single EC-PACCH block.
· DL EC-PACCH messages shall be sent using up to 2 EC-PACCH blocks.
· The TFI field shall be present in all DL EC-PACCH blocks.
An accompanying pCR to introduce the EC-PACCH block formats applicable to EC-GSM is provided in [3].
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