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1 Introduction

At the 69bis meeting, it was agreed that RAN overload control is the first-priority focus in RAN2. Four different alternatives were proposed and discussed so far, but no agreements have yet been made. In this contribution, we propose to consider having a separate backoff scheme for MTC to relieve the RAN congestion with possibly no or little impact on the legacy UE’s behaviour.
2 Discussion
RAN overload control has been identified as the highest-priority issue to be resolved throughout the previous RAN and SA working group meetings. Especially, in case of random access procedure, the intensity of the RACH attempt was analyzed based on the probable smart metering use case[1]. As a result of the discussion, it was identified that the enhancement in any way is needed to combat the congestion.
There are several reasons which may cause congestion in RAN. As described in [2]

 HYPERLINK  \l "Reference3" 
[3]

 HYPERLINK  \l "Reference4" 
[4], congestion occurs e.g. when a large number of MTC devices are aligned at the exact time for the periodic report, and when a large number of MTC devices attempt to attach the network at the beginning of the allowed time period. Use cases such as smart metering are expected to be the main source of the above mentioned congestion, and the legacy UEs will be affected adversely. Compared with the legacy UE, the smart meters, which hold majority in number, are less sensitive to call setup delay[5]

 HYPERLINK  \l "Reference6" 
[6]. And this characteristics should be taken into account when the network tries to relieve the congestion.
If the current random access procedure is considered, the eNB can instruct legacy UEs to back off for a period of time before retrying a random access attempt when the network is in high-load situation. The legacy UEs will re-attempt to initiate the random access procedure after its back off timer expires. If same backoff scheme is applied to MTC device, the legacy UE, which already backed off, may experience congestion again and fail to send subsequent access request due to enormous number of devices. This is not desirable the behaviour of the legacy UE.
However, if we consider the delay tolerant characteristics of MTC applications, it will be acceptable for MTC devices to be deprioritized by using separate backoff scheme. If MTC device draws random backoff time based on the separate backoff parameter value which is longer than the one for legacy UE, the subsequent RACH attempts by MTC devices will be spread over the longer time period so that the random access intensity could be lowered. This will, eventually, be helpful for the legacy UEs to successfully perform the random access procedure with relatively high probability.
Therefore, we propose that we adopt the separate backoff scheme for MTC to prevent the legacy UEs from experiencing excessive delays.

Though the details of this scheme are FFS, the rough estimation on the gain of the scheme can be made. The legacy UEs will have more chance to be served in short time than MTC devices will if MTC devices are distributed over longer time period and the density of the random access attempts decrease. Also, from technical point of view, the scheme won’t cause the change of the legacy UE’s behaviour and little efforts are to be seen to adopt the new scheme.
Additionally, in some case, the separate backoff scheme can be extended to become the default behaviour of MTC devices to avoid the congestion. That is, (even if RAN is not congested,) the MTC devices will not attempt random access procedure immediately when available random access resources are found, but the MTC devices will have their own randomized backoff timer based on the value which eNB can set and will delay the attempt. With the approach, massive simultaneous attempts from MTC devices will be refrained.
3 RAR delay analysis

In this section, RAR delay (i.e. the delay from the UE’s first RACH preamble transmission to the UE’s successful RAR reception) is analyzed with a simulation result. 
Our assumptions for the simulation are as follows:
	Parameter/Feature
	Value/Description

	UE parameters

	Number of UEs/eNB
	1000

	Traffic model
	Poisson

	Load
	0.35 new arrivals/ RACH opportunity/signature

	UE buffer
	1 RACH message, no queueing

	MTC Device parameters

	Number of MTC Devices/eNB
	30000

	MTC traffic pattern
	Uniform distribution over 1 minute

	RACH parameters

	PRACH resource periodicity
	5 msec

	Number of preambles
	64

	RAR window size
	5 (subframe)

	Number of grants per RAR
	3 grants/RAR


Table 1: Simulation parameters
We also assume the random access contention as RACH loss i.e. both users retransmit.
In this simulation, when the eNB is in high load situation, the MTC Device receives the BI value which is 5 times larger than the one legacy UE receives.
Figure 1 shows the CDF of delay that the legacy UEs experience until the successful reception of RAR. Each graph represents the delay with or without the separate backoff scheme respectively.  As the graphs show, the RAR delay is larger for the case without the separate backoff scheme.
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Figure 1: CDF of the RAR reception delay
From the simulation result, we can conclude that the separate backoff scheme for MTC device is helpful in preventing the legacy UEs from experiencing the excessive delays. Also, it is important to note that the gain is achievable with no impact on the legacy UE’s procedure.
4 Conclusion
In conclusion, we propose:

Proposal:  RAN2 is asked to consider the separate backoff scheme for MTC as an option for RAN overload control.
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