3GPP TSG-RAN WG2 Meeting #71


R2-104887
Madrid, Spain, Aug 23 – Aug 27, 2010
Agenda item:
4.3.2.3
Source: 
Huawei, CMCC, China Unicom, Intel Corporation (UK) Ltd., CATT, 

TD Tech
Title: 
Efficiency issue for MTC
Document for:
Discussion and Decision
1 Introduction
In order to assess and analyze the involved MTC features in SA1 and present the corresponding RAN specific aspects, three example use cases have been defined in [1], which are metering, road security and electric consumer/devices. The common characteristic of these three example use cases are mass devices and small data rate. 
In RAN2#70bis, [2] analyzed how much additional signaling would occur because of MTC. The results show that the amount of additional signaling load is considerable (in the order of tens ~ hundreds percent), which may lead to the signaling congestion of the network. 
In this contribution, we will focus on the analysis of signalling overhead and protocol overhead for MTC in terms of efficiency.
2 Signalling overhead
Before the transmission of application data, several AS/NAS signalling will be exchanged between network and MTC device so as to set up the connection. Considering a 5 minutes MTC reporting period, when signalling overhead is considered, the total required UL throughput for MTC could be calculated by: 
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The description of the parameters in equation (1) and corresponding values are given in Table 1. For the sake of simplicity, one protocol overhead on the air (i.e. 40 bits) is applied for each required UL signalling. In addition, the signalling for release is not included because they could be transmitted after the 5 minutes reporting period. 
Table 1: Parameters and corresponding values for equation (1) 
	Parameter
	Value
	Description
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	Up to 35000
	Number of MTC devices in a cell.
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	172 bytes
	Length of application package (200 bytes - UDP/IP headers).
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	UMTS: 250 bytes

LTE: 50 bytes
	Average uplink signalling amount.
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	UMTS: 7

LTE: 4
	Number of the required UL signalling.

UMTS: 7 signalling in total - rrc connection request, rrc connection setup complete, service request, authentication and ciphering response, security mode complete, activate pdp context request, radio bearer setup complete.

LTE: 4 signalling in total - rrc connection request, rrc connection setup complete, security mode complete, rrc connection reconfiguration complete.
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	40 bits
	Protocol overhead on the air, including PDCP, RLC and MAC header (assume the same for UMTS and LTE).
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	2
	Average number of transmission on the air.


As shown in Figure 1, for the uplink MTC transmission, comparing with application data only transmission, about 166% and 41% extra uplink throughput is required for the signalling overhead for UMTS and LTE respectively.
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Figure 1: Required UL throughput - with signalling overhead vs. application data only
3 Protocol overhead
Considering a 5 minutes MTC reporting period, when protocol overhead is considered, the total required UL throughput could be calculated by:
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The description of the new parameters in equation (2) and corresponding values are given in Table 2. 
Table 2: New parameters and corresponding values for equation (2)
	Parameter
	Value
	Description

	
[image: image10.wmf]overhead

TCPIP

L


	60 bytes
	Length of TCP/IP(v6) overhead (only one TCP/IP header was assumed for one application package, hence no ROHC).
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	300 bits
	uplink TB size (fixed uplink data rate is assumed)


As shown in Figure 2, for the uplink MTC transmission, comparing with application data only transmission, about 53% extra uplink throughput is required for the protocol overhead.
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Figure 2: Required UL throughput - with protocol overhead vs. application data only
4 Conclusion
In this contribution, the signalling overhead and protocol overhead of uplink transmission for MTC is evaluated and the evaluation result shows that the transmission efficiency is extremely low. It could be foreseen that if downlink signalling overhead and protocol overhead is considered, or if the MTC traffics with smaller application package (i.e. less than 172 bytes) is considered, the transmission efficiency for MTC will be even worse.
Therefore, it could be concluded that the current wireless network which was originally designed for H2H is not quite suitable for MTC in term of transmission efficiency. Considerable signalling overhead and protocol overhead will accompany the transmission of application package, as a consequence, unnecessary high uplink throughput is required for MTC. In addition, although MTC traffics may be infrequent, given the potentially large number of devices in the network, they may still be severely competing resources with H2H traffics and thus cause RAN overload.
Some improvements could be considered for MTC, for example more efficient control plane and user plane design, so as to reduce the signalling numbers, signalling overhead and protocol overhead. However, note that the efficiency improvements should not lead to the decrease the transmission reliability.
Proposal: Capture the low transmission efficiency issue of MTC caused by signalling overhead and protocol overhead into TR 37.868. Possible improvements should be considered as well.
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