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1
Introduction

This document proposes additions beyond the rel-9 RLF report for the use case of coverage optimization and coverage hole detection. This document is specifically for LTE.
At RAN2#70 the following agreement was reached: 

LTE RLF-reporting of Rel-9 is enhanced by location information where RLF happened based on available positioning information in the UE. Details of location information are FFS.
2
Discussion

2.1
Report from IDLE
RLF may occur because: 

· [coverage hole] There is a “real” coverage hole, i.e. SNR in DL or UL is not sufficient to maintain basic connectivity, and there is no coverage from an alternative cell.

· [HO too late] There is coverage from an alternative cell, but due to inappropriate mobility configuration handover is not triggered in time.
· [HO too early or HO to wrong cell] UE may have problems accessing target cell (UL problem), or experience RLF shortly after HO to an inappropriate target cell. Such scenarios are expected to be rarer, and associated with particularly complex radio environments, e.g. overshoot over open water.
We note that both the latter cases are characterized by that there is alternative coverage available, while in the first case there is no alternative coverage. For the two latter cases, that are applicable to MRO, the likelihood that RRC re-establishment succeeds is significant. For the first case that is applicable to Coverage Optimization, it is likely that the UE will go to IDLE, i.e. T311 times out. 
Proposal 1: The UE shall store the information for RLF failure when going to IDLE after the failure, for later reporting to the network. 
The cell where the problem occurred need to be identified, in order to decide on corrective action.
Proposal 2: The last cell where UE was successfully connected before the failure event shall be identified. CGI shall be provided.
We note that in many cases UE mobility measurements RSRP & RSRQ would give a good view of the situation.

However, we note that there are situations, e.g. RLF due to UL problems, where the DL mobility measurements may be misleading, e.g. in a heterogeneous network scenario where the DL of a macro cell and low power cell may be balanced at the cell edge, but e.g. due to UL interference, UEs have problems making UL connections to low power cell. 

Thus, as UL and DL coverage can be different, and is dependent on suitable power control settings, the trigger for the radio link failure should be reported. We note that the DL RLF detection is when T310 expires, while for UL the UE can discriminate between two cases: RACH problem, or RLC max retransmissions reached, See TS 36.331. 
Proposal 3: The UE shall report the triggering criteria for RLF detection: “T310 expiry”, “RLC problem”, “RACH problem”.
2.3
Character of coverage hole 
There are several ways to get information about the significance of a coverage hole. One possibility would be to try to get periodic location estimates while the UE is out of coverage, however this is resource consuming, and is more likely to fail than in other places of the network as it is more likely that also positioning methods fail when UE is outofcoverage, e.g. GNSS coverage is also likely to be bad when PLMN coverage is bad.. 
One of the simplest measurements that can be done is a time measurement. The time from RLF detection until the time UE selects a suitable cell is a good indication of the magnitude and significance of a coverage hole. 

Proposal 4: The UE shall report time duration from RLF detection to selection of suitable cell.

3 Conclusion

Proposal 1: The UE shall store the information for RLF failure when going to IDLE after the failure, for later reporting to the network. 
Proposal 2: The last cell where UE was successfully connected before the failure event shall be identified. CGI shall be provided.
Proposal 3: The UE shall report the triggering criteria for RLF detection: “T310 expiry”, “RLC problem”, “RACH problem”.
Proposal 4: The UE shall report time duration from RLF detection to selection of suitable cell.[image: image1.emf] 
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