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 NB M2M - Evaluation of Transmission Efficiency
Introduction 
At GERAN#62 a new SI was agreed to study Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things. The main objective of the study is to evaluate how to support low throughput and low complexity Machine Type Communications [1]. 
At GERAN#63, the architecture comparison between S1 and Gb is addressed in [2]. To support the architecture selection for NB M2M, the transmission efficiency is proposed to be evaluated.
The methodology for evaluating the transmission efficiency is discussed in this paper. 
Methodology to evaluate the transmission efficiency
Definition of transmission efficiency
The definition of transmission efficiency in the air interface is the ratio of the Data of application layer, D_application to the total transmitted data, D_total in the air interface. The total transmitted data (D_total) in the air interface includes:
· The header overhead from the application layer to the Equivalent of SNDC (H_CN): This part is being discussed in the email discussion of the traffic model.
· The header overhead of the access network (H_access): which is closely related to the selected architecture and radio technology. 
· The signalling overhead of the air interface which has two parts: the signalling itself (S_radio) and the header overhead of the signalling (H_signaling). 
Proposal1: according to the description of above, the transmission efficiency can be expressed as following: 
E_transmission=D_application/ (D_application+H_CN + H_access + S_radio + H_signaling)
Header overhead
The header overhead includes two parts as described above: The header overhead from the application layer to the equivalent of SNDCP layer (H_CN) and the header overhead of the access network (H_access).
The header overhead from the application layer to the equivalent of SNDCP: H_CN
This part is discussed in [3], for the capacity evaluation, it is commented that total 60Byte header overhead could be considered. For transmission efficiency evaluation, it is proposed to adopt the same work assumption for system capacity evaluation in [3].
Proposal 2: it is proposed to adopt the same work assumption for system capacity evaluation in [3] as the header overhead for transmission efficiency evaluation.
The header overhead from the equivalent of SNDCP to PHY: H_access
This overhead is closely related the selected architecture and the radio technology. As in [2], if Gb based architecture is selected, then the protocol from SNDCP to PHY includes SNDCP, LLC, MAC and PHY, if S1 based architecture is selected, the protocol from PDCP to PHY includes PDCP, MAC and PHY. 
The H_access for Gb interface is 15 Bytes which includes SNDCP, LLC, MAC and PHY layer. The H_access for S1 interface is 7Bytes which includes PDCP, MAC and PHY layer. The detailed information is shown in Table1.
Table 1. H_access for Gb and S1
	Architecture
	SNDCP(Gb)/PDCP(S1) :Byte
	LLC: Byte
	MAC: Byte
	PHY(CRC): Byte

	Gb
	4
	6
	2 
	3

	S1
	2
	NA
	2
	3



Signalling overhead
In [3], the periodicity of Mobile Autonomous Reporting and Network Triggered reporting is about 2 hour or 1day. So to transmit an application layer data, the device need to establish a connection or to request radio resource from idle mode. During this period, some signaling overhead will be introduced. The signaling overhead as described in section 1.1 includes two parts: S_radio and H_signaling. This part is closely related to the selection of architecture. The S_radio includes:
· NAS signaling for both Gb and S1;
· RRC signaling only for S1;
· MAC signaling for both Gb and S1;
The signaling headers are shown in Table 2: 
Table 2. H_signaling for Gb and S1
	Architecture
	SNDCP(Gb)/PDCP(S1) :Byte
	LLC: Byte
	MAC: Byte
	PHY(CRC): Byte

	Gb
	NA
	NA
	2 
	3

	S1
	5
	NA
	2
	3



Conclusion
The methodology to evaluate the transmission efficiency is analyzed and proposed in this contribution. It is proposed that: 
Proposal 1: The transmission efficiency can be evaluated by: 
Etransmission=D_application/( D_application +H_CN + H_access + S_radio + H_signaling)
Proposal 2: For the transmission efficiency evaluation, it is proposed to adopt the same work assumption in [3] for system capacity evaluation.
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