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1 Introduction

In RAN2#86 meeting, a UE based solution for Chiba issue was introduced. In this contribution, we discuss more of the network based solution and why this is needed on top of UE based solution.

2 Discussion

2.1 Chiba issue

As discussed in the introduction, the Chiba issue relates to the scenario where the UE is camped on the cell that is far away. In this case, both UL and DL signal strength can be good but because the propagation delay is long, the eNB cannot detect the preamble correctly as the preamble arrives outside the suitable time window. Especially, in this scenario, “aliasing problem” can occur where the eNB detects something but interpret the preamble index incorrectly as a different one as compared to the preamble sent by the UE.
The reason for aliasing problem relates to the mechanism how the preamble sequences are generated. According to [36.211], multiple random access preambles are generated from one or several Zadoff-Chu sequences. The set of 64 preamble sequences in a cell is found by including the available cyclic shifts from each Zadoff-Chu sequence and adding more Zadoff-Chu sequences as needed. The number of cyclic shifts in a Zadoff-Chu sequence depends on 
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 and whether unrestricted or restricted sets of cyclic shifts are used.

The figure below shows the detected delay in the PRACH receiver after matched filtering with the root Zadoff-Chu sequence, for unrestricted sets of cyclic shifts and 
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If the round trip delay is larger than 
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, the detected delay will fall into another preamble sequence. For example the figure illustrates when preamble sequence 0 is transmitted but due to aliasing is detected as preamble sequence
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. The eNB will send random access response, however the UE will not respond with Msg3 since the preamble identifier is wrong.
2.2 Solutions

In RAN2, UE based solutions and network based have been discussed. UE based solution can be considered to be real-time solutions whereas network based solutions are non-real time. 
In RAN2#86 meeting, it was agreed to introduce a UE based solution applying cell selection offset after connection establishment failure. However, there are few problems in the accepted solution:

· It is difficult to tune the offset parameters so the optimal cell selection is achieved for all UEs

· The RRC Connection failure can be due to many issues, not only Chiba. So if the connection failure is due to congestion, introducing an offset will mean that a massive number of UE will reselect the second best cell which is then congested. To avoid this, broadcasted offset would need to be dynamically tuned which also consumes network resources.

· RRC Connection failure can also be due to temporal uplink coverage and interference issues (not Chiba like problems). Then selecting the second best cell is not necessarily desirable. 
· If UE based solution is applied, the UE camps on the second best cell which is worse than the best cell. When the UE accesses this cell, RSRP/RSRQ measurements still show that the Chiba cell is the best. This can lead to ping-pong handovers between the Chiba cell and the second best cell which is not desirable. It can be hard to avoid these HOs as it is difficult to identify which UE suffer from the Chiba issue. 

Observation 1 UE based solution alone is not sufficient to solve the Chiba issue.
In the network based solution, the idea is that network tunes its parameters (such as preamble format) based on the UE assistant information. The solution is not real time as it takes time before the UE can connect to some cell and report the problem. Network based mechanisms do not need continuous actions from the network and the UE side but can be considered as long term solutions. 
Some network based solutions have been discussed in RAN2. 

1. The UE can report to the network that it applied the offset in the cell selection. Then the network can try to solve the issue.

2. The UE can report some other measurements such as number of transmitted preambles. 

The first solution is good to detect that something is wrong and the UE should not be moved back to the problematic cell. The second solution can be used to detect coverage holes etc. However, the main problem in the above solutions is that Chiba issue cannot be necessarily separated from other UL coverage problems (poor pathloss, high interference). 
It is very useful to identify the actual root cause of the problem as the solution can be different. Chiba issue can be solved e.g. by the extended preamble format whereas other UL coverage problems may need other actions. If UL coverage is the reason for failures, changing the preamble format may even worse the situation.

As discussed in Section 2.1, in the Chiba issue, aliasing problem occurs where the eNB detect the preamble incorrectly and replies then with the wrong preamble index. One way to detect this problem would be to count the number of RAR reception failures due to not matching preamble identifier. Here the UE can count the events where at least one RAR is received in the RA Response window but none of them contain a preamble identifier that matches the one sent by the UE. Having many such events in the cell that is not congested indicates that the cell can be suffering from the Chiba issue.
So there could be following examples how the network detects the Chiba problem:

Case 1:

1.            Number of preambles sent = 100

2.            Number of RAR reception failures due to not matching preamble identifier = 0

3.            Contention detected = false
-> Low loaded cell with coverage problem but no aliasing problem

Case 2:

1.            Number of preambles sent = 100

2.            Number of RAR reception failures due to not matching preamble identifier = 100

3.            Contention detected = false
-> Low loaded cell with aliasing problem

Case 3:

1.            Number of preambles sent =100

2.            Number of RAR reception failures due to not matching preamble identifier = 70
3.            Contention detected = true
-> High loaded cell with no aliasing problems

The number of preambles sent as well as contention events are already measured by the UE for the connection establishment failure report.  However, there are no measurements for the actual UE reception during Random Access. Thus we propose to introduce this measurement.
Proposal 1 Introduce a parameter for measurements in ConnEstFailReport for the number of RAR reception failures where at least one RAR was received but no matching preamble identifier was found. 
On the other hand, as discussed above, it can be useful to know when the UE has applied the offset.  This can be used to avoid e.g. ping pong handovers. However, as discussed, this solution does not tell the original issue (pathloss problem, Chiba problem, congestion etc).
Proposal 2 In addition, the applied offset of the UE based solution can be reported, if seen useful.
3 Conclusion
In this contribution we have the following observation:
Observation 2 UE based solution alone is not sufficient to solve the Chiba issue.
Because of this, we make the following proposals:
Proposal 3 Introduce a parameter for measurements in ConnEstFailReport for the number of RAR reception failures where at least one RAR was received but no matching preamble identifier was found
Proposal 4 In addition, the applied offset of the UE based solution can be reported.
The CR for the Proposal 1 is given in [1].
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