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1. Introduction
This paper discusses a problem on RACH transmission failure in case where the UE camps on the cell without having to be in close physical proximity.
2. Discussion
2.1 Problem statement
UE camps on the appropriate cell with the method of Cell Selection/ Reselection specified in TS25.304. But UE may camp on the cell without having to be in close physical proximity under a specific condition. In such cases, UE can receive DL signalling message, e.g. SIB, but, the uplink transmitted message ,e.g. RACH, will not reach to the target Node B. UE will keep staying in such cell until the cell reselection criteria is fulfilled. If UE try to transmit the RRC Connection Request, timer T300 will expire continuously. It has a very severe impact for the user experience.
In particular, the following scenario is considered. 

1st: UE camps on cell B which is a long way off, when the UE performs Cell Search (Band Search).
2nd: UE initiates the location registration procedure, because the location area is changed.

3rd: UE transmits the RACH for establishment RRC Connection, but the RACH transmission fails because Node B_B is too far away.  UE cannot receive the response, and the timer T300 is expires.

4th: UE keeps staying in the cell B until cell reselection criteria is fulfilled.
[image: image1.png]odeB_A  1: UE camps on the cell B under Node B_B
controlling by NodeB B.
<X
-

- 3: RACH transmission failure
- will occur and the T300 will
expire.

4! UE keeps staying in the cell B
until cell reselection criteria is

2:UE taies to location fulfilled

“ vegistrationin Cell B
Location Arvea A Location Area B





Fig. 1 RACH transmission failure case

For the handset type of UE in such areas, the effect of the issue is temporary, because the UE can move out to other areas. For the very low mobility UE (e.g. vending machines, smart meters, etc.) in such areas, the effect of the issue is critical, because it may have little opportunity to select other cell. 
The issue described in above scenario will occur in the area like lakeside and coastal which receive DL signalling from Node B on the other side of the lake or the bay. We found the issue in some area.  In general, we need to consider both the direct and reflected waves, when considering radio path in this case. Direct wave is arriving directly from the transmitting antenna to the receiving antenna. Reflected wave is reflected at the surface on the sea or water and this wave is affected by the influence of meteorological characteristics and sea states. RSSI of distant Node B is determined by the combination of the direct wave and reflected wave.  As described above, this issue is influenced by external environment. We commonly called this issue as a “Chiba problem”.
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Fig.2 Issue is found in real network.
Proposal 1:
RAN2 is kindly asked to confirm that RACH transmission failure Issue (Chiba Problem) will happen in especially environment.

2.2 Solution

To solve this, the following solution is considered.
Legacy Solution

Parameter Tuning by NW
Operator set the parameter appropriately for area which the Node B is located. If Operator tuned some parameters considering the user that is on the other side of the lake or sea, it has an influence on user’s experience which is in the area that the Node B is located.  


Access Class Barring

If NW initiates Access Class Barring for the UEs, UE, including the user which is located in the same area that Node B is, will be barred from originating the signalling. If the UE does not perform cell selection or cell reselection, UE keep staying the cell, and the issue happen continuously. 
RRC CONNECTION REJECT


UL transmission cannot reach the targeted Node B, so the NW cannot control the UE with dedicated signalling.

Forbidden RA/LA (NAS-Solution)
If NW rejects the location registration from the UE located in on the other side, UE may recognize the Routing Area or Location Area as forbidden RA or LA.  As UL transmission cannot reach the targeted Node B, this solution has no effect on solving the issue. 
Observation:
Legacy solution does not seem to be enough to solve the issue.
New Solution
This issue can be avoided by selecting other cell which is located close.  We would like to see some new AS solution which is clearly and commonly specified in the specification.
Proposal 2:
RAN2 is asked to discuss new UE-AS based solution to solve the issue.
Here we would like to propose an option by UE-AS based.
Option:
The UE determine that the cell as “not for use” for a fixed period, if UE find RACH transmission continuously failed in same cell. UE may perform cell reselection to other cell in this period.
 We would like to ask whether the above option is acceptable.  The solution does not impact on Inter-Operability, so we would like to ask whether the solution can be early implementable, too.
Proposal 3:
RAN2 is asked to agree on the early implementable Option: The UE determines that the cell as “not for use” for a fixed period, if UE find RACH transmission continuously failed in same cell. UE may perform cell reselection to other cell in this period.
3. Summary
In this paper we have discussed the RACH transmission failure. In conclusion, the followings were proposed. RAN2 is kindly requested to discuss the way forward on the issue:
Proposal 1:
RAN2 is kindly asked to confirm that RACH transmission failure Issue (Chiba Problem) will happen in especially environment.

Proposal 2:
RAN2 is asked to discuss new UE-AS based solution to solve the issue.
Proposal 3:
RAN2 is asked to agree on the early implementable Option: The UE determines that the cell as “not for use” for a fixed period, if UE find RACH transmission continuously failed in same cell. UE may perform cell reselection to other cell in this period.
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