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1. Introduction
This paper discusses a problem on RRC Connection Reject with redirection in case a UE cannot find any suitable cell in E-UTRA.
2. Discussion
2.1 Problem statement
According to the current specification, if a UE cannot find any suitable cell after being redirected to E-UTRA by RRC CONNECTION REJECT, the UE re-transmits RRC CONNECTION REQUEST in UTRA.
The following situation can be considered as an example.

· The network happens to stop radio transmission on the indicated frequencies due to temporary equipment failure.
There is a restriction about the minimum time length (i.e. ‘wait time’) for which the UE will wait before re-transmitting RRC CONNECTION REQUEST in UTRA. 
However there is no restriction about the maximum time length within which the UE is allowed to re-transmit RRC CONNECTION REQUEST in UTRA. The UE is allowed to search any suitable cell in E-UTRA if the UE cannot find any suitable cell on the indicated frequencies. Therefore the re-transmitted message may arrive too late for UTRAN to be able to distinguish whether the RRC CONNECTION REQUEST is a new call initiation or a re-transmission.  In this case the UTRAN may redirect the UE to E-UTRA again, which may lead to ping-pong behaviour (see Fig.1). 
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Fig. 1 Failure of RRC Connection Reject with redirection
2.2 Solution

To solve this issue, the following solutions are considered.
UE based Solution
Alt.1. Exclusion of “Pre-Redirection info”
If the UE is redirected to E-UTRA but cannot find any suitable cell in E-UTRA, the UE re-transmits RRC CONNECTION REQUEST in UTRA. When re-transmitting the RRC CONNECTION REQUEST, the UE does not include “Pre-Redirection info”. 
The proposed change in 8.1.3.3 TS25.331 is described below.

1>
if the UE supports E-UTRA:

2>
if the UE is attempting to establish the signalling connection as a result of being redirected by E-UTRA; and

2>
if this is the first attempt to establish the signalling connection;

3>
do not include the IE "Pre-Redirection info";

2> if the UE is attempting to establish the signalling connection due to no suitable cells found in E-UTRA after being redirected to E-UTRA by RRC CONNECTION REJECT; 
3>
do not include the IE "Pre-Redirection info";

Observation:

This solution can solve the issue. The UTRAN even doesn’t have to recognize whether the RRC CONNECTION REQUEST is a new call initiation or a re-transmission.



Alt.2. Restriction on searched frequencies
If the UE is redirected to E-UTRA but cannot find any suitable cell on the indicated frequencies, the UE is not allowed to search any suitable cell on other frequencies. The UE re-transmits RRC CONNECTION REQUEST right after “wait time” has elapsed. 
In this way the UTRAN can distinguish whether the RRC CONNECTION REQUEST is a new call initiation or a re-transmission based on “wait time”.  
Observation:
 

This solution has a shortcoming. If the UE cannot directly come back to the original UTRA cell (e.g. because the UE is moving fast and have gone past the original cell), an additional time will be needed for the UE to find another suitable cell in UTRA to come back to. In this case the UTRAN may not be able to make a right decision.
 NW based solution


Alt.3. Implementation timer

UTRAN does not perform RRC Connection Reject with redirection unless a pre-configured timer (e.g. 20 seconds) has elapsed after the previous redirection. 

Observation:

This solution only works for UEs which stop searching a suitable cell in E-UTRA within the pre-configured timer.  


Alt.4. Acquisition of real-time information from E-UTRAN

UTRAN receives real-time information from E-UTRAN about its availability (e.g. equipment failure) so that the UTRAN can perform RRC Connection Reject with redirection only if target E-UTRAN frequencies (cells) are available. 
Observation: 

This solution, especially a real-time aspect, cannot be realized within the current specification.
Based on the above observations, Alt.2, Alt.3 and Alt.4 are not enough to solve the issue. Alt.1 seems to be an appropriate solution.
3. Summary
In this paper we have discussed the issue on failure of RRC Connection Reject with redirection. In conclusion, the following solution is proposed. 
Proposal: 
RAN2 is kindly asked to discuss and agree the following solution.

UE based Solution
Alt.1. Exclusion of “Pre-Redirection info”
If the UE is redirected to E-UTRA but cannot find any suitable cell in E-UTRA, the UE re-transmits RRC CONNECTION REQUEST in UTRA. When re-transmitting the RRC CONNECTION REQUEST, the UE does not include “Pre-Redirection info”. 

The corresponding CR is prepared in [1].

4. Reference

[1] R2-131287
Pre-redirection info setting after no suitable cells found in E-UTRA[image: image2.png]
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