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pCR TR45.820 NB M2M - Evaluation of Transmission Efficiency
1 Introduction
As agreed at GERAN#64 meeting in [1], the transmission efficiency will be used as a criterion for the architecture evaluation. And it was agreed at GERAN#65 that legacy Gb and legacy S1 need to be evaluated. The transmission efficiency of legacy Gb and legacy S1 is discussed in [2]. This document contains a text proposal for the Cellular IoT TR on evaluation of transmission efficiency of the NB M2M solution which is the result of consolidating [2].

2 Proposed text for the TR
	First Change


8 
Network architecture options
8.2 
Architecture evaluation criteria

8.2.1 
Transmission efficiency


The choice of an architecture option inherently impacts the amount of signalling the MTC device has to perform before sending or receiving user plane data and the header overhead associated with each user plane packet. The amount of signalling and overhead imposed by an architecture option has an impact on the system capacity and energy consumption of the device. It is thus important to analyse the transmission efficiency of each architecture option. For the purpose of the architecture evaluation, the transmission efficiency is defined as the ratio of the application data size to the total amount of data (application data, signalling data and associated header overheads for the transmission of the signalling and data).


E_transmission=D_application/ (D_application+H_CN + H_access + S_radio + H_signalling)
Where D_application is the amount of application layer data to transmit,

H_CN is the overhead from protocols below the application layer and above equivalent of SNDCP layer (See Annex E for an example protocol stack),

H_access is the header overhead for user plane data due to radio access network (which is dependent on the architecture and radio access technology),

S_radio is the amount of signalling information exchanged before transfer of the user plane data and

H_signalling is the header overhead for signaling information.

NOTE: The evaluation of transmission efficiency of an architecture option should be done using the MAR periodic traffic model only (See Annex E).
It is helpful to evaluate the application transmission efficiency as it is independent of the access network. This can be used as a reference, since whatever the radio access network, the transmission efficiency cannot be higher than the application transmission efficiency. The application transmission efficiency is defined as follows:
E_application =D_application/ (D_application+H_CN)

Table 8.2.1-1. Application transmission efficiency
	Item
	Application efficiency

	PDT
	Without IP header compression
	13.30%

	
	With IP header compression
	25.64%

	SMS
	54.42%


To make it easier to compare the transmission efficiency in the Gb based architecture and the S1 based architecture, normalized values are used rather than absolute values, cancelling out the effect of the application overhead.

The normalization is performed by dividing the absolute transmission efficiency by the application transmission efficiency as defined in the formula below:

E_normalized = E_ transmission / E_ application
8.3
Option A: Gb based architecture

e.g. evaluation of signalling overhead, security implications, user plane handling etc.
8.3.1
Evaluation of transmission efficiency
The transmission efficiency of the Gb based architecture is evaluated for one uplink data transfer. The UE is assumed to have attached successfully, and the Attach/RAU/TAU procedures are not taken into account. The size of the uplink data payload is 20 bytes and the size of the application layer ACK is 0. Retransmissions are not considered. 
The normalized transmission efficiency of the Gb based architecture over NB M2M is given in Table 8.3.1-1.
Table 8.3.1-1 Transmission efficiency of Gb based architecture
	Item
	Gb based

	PDT
	Without IP header compression
	77.91%

	
	With IP header compression
	64.47%

	SMS
	34.11%


8.4
Option B: S1 based architecture

e.g. evaluation of signalling overhead, security implications, user plane handling etc. 
8.4.1
Evaluation of transmission efficiency
The transmission efficiency of the S1 based architecture is evaluated with the same assumptions as for the Gb based architecture, see sub-clause 8.3.1. 
The transmission efficiency is calculated for the two UE modes of operation over S1 interface, i.e. RRC_CONNECTED mode and RRC_IDLE mode. A UE in RRC_IDLE mode needs to establish the RRC and NAS connection via a NAS Service Request procedure before sending the periodic report. A UE in RRC_CONNECTED mode monitors DCIs for resource allocation and cannot benefit from the long sleep modes available in RRC_IDLE mode.
The normalized transmission efficiency of S1 based architecture over NB M2M is given in Table 8.4.1-1.
Table 8.4.1-1 Transmission efficiency of S1 based architecture
	Item
	S1 based 
idle mode 
	S1 based connected mode 

	
	
	

	PDT
	Without IP header compression
	67.74%
	91.69%

	
	With IP header compression
	52.00%
	84.79%

	SMS
	24.06%
	38.79%


8.5 
Conclusions on architecture options evaluation
8.5.1 Conclusion on evaluation of transmission efficiency
The transmission efficiency is higher in the Gb based architecture than in the S1 based architecture - RRC_IDLE mode due to the significant signalling overhead required to establish the connection.

The transmission efficiency is higher in the S1 based architecture - RRC_CONNECTED mode than in the Gb based architecture. However, this would have a significant impact on the battery consumption and power saving optimisation would be required to make it a solution suitable for CIoT.
	End of Changes
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