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1 Introduction
In RAN2#70, [1] presented an evaluation of the application layer performance with the current RACH capacity when a massive amount of MTC devices like smart meters accessed a HSPA or LTE network. This contribution builds a more detailed discussion on the simulation results for LTE. 
2 Discussion 
During last RAN2 meeting, it was foreseen that MTC devices will have some type of application layer which will distribute the accesses in some way. Therefore, we can assume that MTC devices such as metering devices will start their transmissions distributed within a period of time. This was already assumed in [1]. Taking into account the assumption agreed during that meeting, the application layer could distribute the transmissions over several more minutes.
For the traffic, annex in [2] has been used as a baseline. The number of MTC devices has been set to 1000 and 35000 devices. In both cases, we assume that the application layer spreads the accesses randomly over 1 minute. The MTC devices are assumed to be in RRC Idle and access the system according to a Poisson distribution, transmitting a single UDP packet using RLC AM.
In LTE, the RACH could be configured to occur once every subframe up to once every other frame. For the simulations presented below, we have assumed that the RACH occurs every 5 ms. 10 preambles are configured to be dedicated; therefore, the other 54 can be used for the random access. Considering these assumptions, we end up having 200 RACH opportunities per second and a total of 10800 preambles per second. 

UEs are granted access to the network in the Random Access Response (RAR). One or more RAR can be sent within certain window. A UE will wait for that period of time to receive the RAR. In these simulations, it has been considered that only 3 users are granted per RAR. If the UE does not receive the RAR, the UE will try to access the network with higher power. Contention resolution is not explicitly modelled, instead both users will restart their random access procedure in case of contention. 
PDCCH is the channel used to give a grant to a UE after the eNode-B sends the RAR and to indicate the presence of RAR. It has been assumed that the PDCCH can only send 3 grants per link. Assignments take into consideration that signalling traffic has absolute priority. In other words, the network will provide first grants to those UEs which need to send signalling data. Since the LTE access procedure requires at least 2 uplink and 2 downlink grants and another uplink and downlink grant is needed for the data transaction will a theoretical cap on the capacity with these assumptions be 54 000 random access attempt per minute. 
Last but not least, the simulations have been done considering single cell simulations on 5 MHz. 
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Figure 1: CDF of the transmission time
We can observe that LTE networks can handle huge amounts of traffic arriving in a synchronized fashion without impacting the end-user performance.  
3 Conclusion
LTE can handle a vast amount of UEs without increasing their delay. Hence, the load produced by MTC devices will have a very residual impact in LTE. Obviously, the network configuration will be a key factor to ensure the end-user performance. 
We kindly request RAN2 to agree on the following proposal:

Proposal 1: To capture the simulation assumptions and results in the TR 37.868.
4 References

[1] R2-102657 (TR 37.868 v0.3.0), Study on RAN Improvements for Machine-type Communications. 
[2]  R2-103099, Considerations on MTC Support for Smart Meters. Ericsson, ST-Ericsson. 


















































































1/2
2010-06-21

