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pCR 45.820 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].
This is update of GPC150285 [3] in Adhoc#2 on FS_IoT_LC. The evaluation results in SMS and S1 based architecture with IP compression are updated. And in order to show the evaluation results more directly, the normal results are removed.
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. 

H_access + S_radio + H_signalling represents the overhead related to a specific core network architecture.

In a zero overhead architecture, H_access, S_radio and H_signalling would all be equal to “zero”. This can be used as a baseline for comparison.
NOTE:
The evaluation of transmission efficiency of an architecture option should be done using the MAR periodic traffic model only (See Annex E).
8.3
 Architecture evaluation results
e.g. evaluation of signalling overhead, security implications, user plane handling etc.
8.3.1 
Evaluation of transmission efficiency


The transmission efficiency is evaluated for one uplink data transfer. The MS is assumed to have attached successfully and activated a PDP context/default bearer, and the Attach/RAU/TAU procedures are not taken into account (e.g. the periodic RAU/TAU timer is longer than MAR reporting period). In the S1- based architecture, a MS in RRC_IDLE mode needs to establish the RRC and NAS connection via a NAS Service Request procedure before sending the periodic report.
The size of the uplink data payload is 20 bytes, the size of the application layer ACK is 0 byte, and the header overhead is defined in sub-clause Annex E.3. Retransmissions are not considered. The values are based on the NB M2M solution defined in sub-clause 7.1.

The transmission efficiency is evaluated for a zero overhead architecture (baseline architecture), the Gb-based architecture and the S1-based architecture RRC_IDLE mode. The results are given in Table 8.3.1-1.
Table 8.3.1-1 Transmission efficiency for different architectures
	Item
	Baseline architecture
	Gb based architecture
	S1 based architecture 

- idle mode

	PDT
	Without IP header compression
	13.30%
	10.36%
	9.13%

	
	With IP header compression
	25.64%
	16.53%
	9.13%

	SMS
	35.48%
	15.70%
	11.60%

	NOTE:
Transmission efficiency using the header overhead defined in sub-clause Annex E.3




8.4 
Conclusions on architecture options evaluation
8.4.1 Conclusion on evaluation of transmission efficiency
Based on sub-clause 8.3.1, 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.

NOTE:
With optimisations (to be studied in SA2), the S1 based architecture RRC_CONNECTED mode has the potential to have better transmission efficiency than the Gb based architecture.
	End of Changes
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