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1
Introduction 
In RAN #51 meeting, it was agreed to re-open the study item “Study on RAN Improvements for Machine-Type Communications” but limited to RAN overload only. The objective of RAN overload control is to handle any realistic MTC access load without significant impact on H2H traffic. The mechanism “Extended Access Barring (EAB)” was agreed in last RAN2 meeting to be the baseline solution and potential further proposed enhancements should show significant benefits compared to the baseline solution. In this contribution, we provide simulation results to show EAB is not enough to relieve the impact from MTC access load on H2H traffic. Then we propose a method which is compatible with EAB for LTE to improve the access efficiency of H2H traffic. 
2
Discussion

EAB is a mechanism for the operator(s) to control Mobile Originating access attempts from UEs in order to prevent overload of the access network and/or the core network [1]. In congestion situations, the operator can restrict access from UEs configured for EAB while permitting access from other UEs. UEs configured for EAB are considered more tolerant to access restrictions than other UEs. Although the detail of EAB in Rel.11 LTE is not clear yet, we believe that the functionality of EAB is similar to the functionality of the traditional Access Class Barring mechanism (i.e., spreading random access load in time).
Using ACB for MTC devices can reduce random access intensity when sudden surges of MTC traffic occur (e.g., the model 2 traffic defined in [2]). According to the simulation results as shown in [3], appropriately adjusting ACB parameters for MTC devices can effectively release system loading and achieve almost 100% access success probability. However, 100% access success probability does not imply no collision occurs. In fact, the collision probability is still high even if the MTC devices are barred by a high barring probability with a long waiting time and results in long access latency. 
If RACH resources are shared between MTC and H2H devices, the H2H devices will experience the same access collision probability as the MTC devices. When a H2H device selects a preamble in a RACH slot, the probability that the preamble is also used by other MTC devices is equal to 1(((L(1)/L)(, where L is the total number of preambles (54 preambles assumed in [2]) and ( is the number of MTC RACH attempts in the slot. Figure 1 shows the loading distribution after applying ACB to MTC devices (referred to the results in [3]). We can see the RACH loading is still high (i.e., 10~50 MTC RACH attempts per slot) during a long time period. Such high MTC access load has significant impact on the access collision probability of H2H traffic (i.e., access collision probability of H2H traffic is 17%~61% while L is 10~50). High collision probability results in long access latency which may be intolerable for H2H traffic. Hence, EAB is not enough to relieve the impact from MTC access load on H2H traffic.
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Figure 1. Loading distribution after applying ACB to MTC devices.
In this contribution, we propose a method to improve the access latency of H2H traffic. According to the contention-based random access procedure specified in LTE [4], when multiple UEs select the same random access resource, they use the same UL grant given by the eNB in RAR to transmit Msg3, thereby resulting in collisions. In order to resolve contention, UE sends its identifier to the network in Msg3. Besides, non-adaptive HARQ is adopted for Msg3 transmissions to increase the probability of successful decoding. If the eNB successfully receive an Msg3 from some UE, it echoes back the received UE identifier to resolve the contention. The UE which has received its ID continues with the transmission while others will back off and try again. 
The maximum number of HARQ transmissions for Msg3 is configured by the parameter maxHARQ-Msg3Tx in SIB2. If the parameter maxHARQ-Msg3Tx is also applied for MTC devices, the MTC devices will experience the same access collision probability as H2H devices. However, most of random access attempts from MTC devices have lower priority than normal UE (e.g., delay tolerant). In order to reduce the impact on H2H traffic, we propose low priority MTC devices shall decrease the number of non-adaptive HARQ transmissions for Msg3 (e.g., half of maxHARQ-Msg3Tx). When contention occurs, since H2H devices have more chances to retransmit Msg3, they have higher probability to successfully transmit Msg3 than low priority MTC devices. Consequently, the impact from MTC access load on H2H traffic is relieved.

Proposal: Low priority MTC devices/accesses (e.g., delay tolerant) shall decrease the number of non-adaptive HARQ transmissions for Msg3 if RACH resources are shared between MTC and H2H devices.  
3
Conclusions
According to the discussion in Section 2, we propose the following:

Proposal: Low priority MTC devices/accesses (e.g., delay tolerant) shall decrease the number of non-adaptive HARQ transmissions for Msg3 if RACH resources are shared between MTC and H2H devices.  
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