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1 Introduction
During the previous RAN2 meetings, the discussion on Radio Link Failure for CA took place and then the initial agreements were made. One of them is that the re-establishment is triggered if the loss of all UL communications is detected. But, it is not clear yet whether we need further conditions of UL to trigger the re-establishment.

This document presents our view on this issue.

2 Issue identification for UL RLF declaration
In LTE Rel-8, if during the RA procedure, the RACH preamble counter hits the maximum number of the preamble transmissions, the UE considers the loss of UL communication to have been detected and then, declares RLF.
As the UL RLF detection mechanism for the CA should be also based on the RA procedure, it is important to first see how the RACH for CA works. However, as there has been no specific agreements on the RA procedure, we need to first look at the following aspects:
· whether we assume single RACH or multiple RACH in the same timing advance,
· whether if multiple RACH is assumed, we assume UL loss per CC detectable RA procedure or UL loss per CC non-detectable RA procedure,
· UL loss per CC detectable RA procedure : In this document, it means the RA procedure where once the procedure is started, only one CC is used for re-transmitting the RACH preambles.

· UL loss per CC non-detectable RA procedure: In this document, it means the RA procedure where the multiple CC can be used for re-transmitting the RACH preambles within one procedure.

· where we assume single timing advance or multiple timing advance.
With the those aspects, we analyze what can be an issue for CA UL RLF design case by case.
2.1 
Single timing advance
2.1.1 
Single RACH

As it is identical with LTE Rel-8, there is no issue here.

2.1.1 
Multiple RACH

If UL loss per CC detectable RA procedure is assumed, the UE can declare the RLF:
· if UL loss of one CC is detected.

· there is an issue as it is a more restrictive condition than the current agreement, i.e. RLF declaration if the loss of all UL communications is detected.
· If UL loss of all CC is detected.

· There is no issue here as it is identical with the current agreement.

If UL loss per CC non-detectable RA procedure is assumed, 
· the UE has to declare the RLF once UL loss is detected as the problematic CC can not be detectable in this procedure. That is, the UE has to considers the loss of all UL communications to have been detected. 
· There is no issue here as it is also identical with the current agreement.
2.2 
Multiple timing advance
2.1.1 
Single RACH (i.e., per timing advance)
The UE can declare the RLF:
· if UL loss of one CC of one timing advance is detected.

· there is an issue as it is a more restrictive condition than the current agreement

· If UL loss of all CC of all timing advance,

· There is no issue here as it is identical with the current agreement.

2.1.1 
Multiple RACH (i.e., per timing advance)
The UE can declare the RLF:

· If UL loss of all CC of one timing advance
· There is an issue here as it is a more restrictive condition than the current agreement.

· If UL loss of all CC of all timing advance
· There is no issue here as it is identical with the current agreement.

3 Summary and Discussion 
Overall, the two issues have been identified for UL RLF design for CA.
· (Issue 1) a need for UL RLF declaration if UL loss of one CC is detected in multiple RACH and single timing advance?

· (Issue 2) a need for UL RLF declaration if UL loss of all CC of one timing advance is detected in multiple timing advance?

For issue 1, as mentioned above, this issue is identified only when UL loss per CC non-detectable RA procedure and multiple RACH are assumed. Though UL loss per CC detectable RA procedure and multiple RACH are assumed, we think that due to the fact that each CC would have a different coverage and experience the different interference, keeping the connection to the network is useful as it can avoid a unnecessary re-establishment. Thus, we don’t see the need for early UL RLF declaration on issue 1.
For issue 2, this issue is also identified only when the multiple timing advance is assumed. If multiple timing advance is assumed, with the same reason above, keeping the connection to the network is also useful as it can avoid a unnecessary re-establishment. Thus, we don’t see the need for early UL RLF declaration on issue 2 either.
In conclusion, regardless of how the discussion on the RACH aspects listed above is concluded, we think that RAN2 can conclude that the current agreement, the UL RLF declaration if the loss of all UL communications is detected, is sufficient, i.e. no more conditions needed to trigger UL RLF.
4 Conclusions

In this document, we have identified two issue about UL RLF:
· (Issue 1) a need for UL RLF declaration if UL loss of one CC is detected in multiple RACH and single timing advance?

· (Issue 2) a need for UL RLF declaration if UL loss of all CC of one timing advance is detected in multiple timing advance?

As a result of the discussion above, we have concluded that the early UL RLF declarations by issue 1 and 2 are not needed, and proposed the following.

Proposal: the current agreement, the UL RLF declaration if the loss of all UL communication is detected, is sufficient, i.e. no more conditions needed to trigger UL RLF.
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