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1
Introduction
A paper has been recently submitted to RAN2 [1] describing an issue in LTE implementations dealing with “Aggressive RACH” in situations where the UE doesn’t receive any response from the eNB and when the UE doesn’t receive RAR from the eNB. In those situations the UE could continue attempting to access the radio network every 10 ms, with an associated UE power increase [1]. This issue has been discussed in RAN2#83 and below there is an extract from the chairman minutes:
=>
After offline discussion AT&T reports that the offline discussion has not led to a final conclusion. The CRs have not been discussed. More information about the root cause of the observed problems were requested by several companies. AT&T is still concerned that these aggressive RACH problems will occur and will come back to the issue in the next meeting. 

In this document firstly we analyze the scenarios of the above issue, and then we discuss several methods to solve the issue.
2
Discussion
2.1
Scenarios when UE doesn’t receive any RAR from NW
Scenario 1: In figure1 the UE is located in an area where there is DL coverage (blue circle area) , but not UL coverage (yellow circle area). In this area, the UE cannot receive RAR from eNB because the UL signal of this UE is so bad that eNB cannot detect that there is a preamble arriving (described in figure 1) and at that time there are no other UEs proceeding the RA procedure inside the UL coverage of the eNB, so the eNB cannot send any RAR message in DL.
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Figure1 scenario 1: the UL coverage is smaller than DL coverage
Scenario 2:  if eNB had received the preamble from UE and sends RAR on DL, but the DL interference is so strong due to scheduling the same resource of RAR in the neighbour cells, UE can’t decode the RAR message correctly. Figure 2 describes the scenario 2.
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Figure 2 scenario 2: UEs in cell0 receive strong DL interferences from neighbour cell 5& 4.
Scenario3:  In hotspot area such as exhibition centre area, large amount of people are using mobile phone at the same time. These UEs send large amount of preamble on UL but eNB can only decode a few of them because the eNB cannot decode preamble when the number of preamble arriving at the eNB simultaneously is above a threshold.  The eNB doesn’t send any BI value on DL because the number of preambles that the eNB decodes correctly is very small, so it doesn’t think RACH is overload.   
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Figure 3 scenario 3: in hotspot area, the number of RACH triggering is very large
In all the above scenarios, the UE continues to transmit the preamble with back-off time equal 0ms even if he number of preamble transmission is more than preambleTransMax configured by SIB. For scenario 1and scenario 2, the continuous preamble transmission will cause UE power consumption and delay the UE access to the network. Moreover, for scenario3, it will lead to severe network down performance, including: a) very low successful probability of RRC connection establishment ;  b) large UL interference to UL data transmission of  neighbour cell; c) may lead to large amount of RRC connection release due to UL interference; d) may lead to very low successful probability of UE handover.
2.2
Solutions and evaluation 
In case that RAR is not received, we see 3 options to solve the aggressive RACH issue.
Option1: Set the right time duration for T300. 
According to the specification, UE shall start T300 in RRC layer after it sends “RRC connection request” message to its MAC layer, then UE sends preamble via air interface and UE shall stop preamble transmission when T300 expires in RRC layer if UE has not received any RAR on DL. If the time duration of T300 is set to a right value, it can avoid that the UE endless sends preamble so many times after Max preamble transmission time.  On the UE side, the NAS can delay triggering the RRC request again by UE implementation to avoid RACH congestion. There is no specification impact in using this method, so it can be implemented quickly on the network side and UE side.
Option2: UE triggers cell reselection procedure and considers the current cell as “Barred”. 
When UE had transmitted the preamble more than “preambleTransMax” times without receiving any RAR, it shall consider the current cell is not a suitable cell and consider it “Barred” for some time duration [3]. UE triggers a cell reselection to select a second best signal quality cell to trigger the RACH procedure. For this option, some specification changes are needed, and there are some risks i.e. the UE will get bad experience due to the fact that the second best cell is selected.  
Option3: introduce back-off scheme in MAC layer without receiving RAR from eNB
UE starts using back-off scheme after it had sent preamble more than “preambleTransMax” times without receiving any RAR.  Some specification changes are needed, and the back-off schemes in MAC layer cannot solve UE power consumption and interference issue. 
Looking at above options, we observe that option3 can reduce the peak value of UL interference by slowing the UE preamble transmission, but the other options can stop preamble transmission earlier than option3 and the UL interference is reduced much faster than option3.  Option 2 will lead to “Ping-pong” issue if UE reselects the second best cell and more UE power consumption. Additionally, option 1 looks more convenient than the two other options because there is no specification change, but only some adjusting of the parameters of RACH configuration in broadcast message block.  
Proposal 1: The network should set the right time duration for T300 to supervise the preamble transmission. 
3
Conclusion and proposal
According to the above analysis, we kindly ask RAN2 to consider the following proposals:

Proposal 1: The network should set the right time duration for T300 to supervise the preamble transmission. 
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