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Introduction

Methods on how to resolve downlink-uplink coverage imbalance issue has been discussed several meetings, and it is ffs which option to select, which will be further discussed in this contribution. 
Discussion
For area with imbalanced UL/DL coverage, UE might still have DL coverage so it can initiate connection attempt but might fail to set-up the connection due to insufficient UL coverage, as a result, UE will experience multiple/consecutive connection establishment failure.
Observation 1: Imbalanced UL/DL coverage might leads to continuous unsuccessful connection set-up/resume attempts after connection failure. 
To identify above scenario, it is proposed to introduce multiple CEF report to assist NW to spot the area where UL/DL coverage is imbalanced, however due to consideration on UE memory and lack of time for further investigate, RAN2 finally compromised to only store the latest CEF failure event and the number of successive failure attempt in the latest failure cell regardless of state transition. Since only the latest failed attempted cell is stored, the potential attempted cell since the failure occurs to the latest connection attempt if any are missing from the CEF report.
Observation 2: Due to consideration on UE memory and lack of time for specification, RAN2 in R16 compromise to only store the latest CEF information, and successive number of CEF in the latest failed attempted cell. Therefore attempted cells since first connection failure to the latest attempt if any will be missing from CEF report.

However, only the consecutive attempt on the latest attempted cell is insufficient, since NW can still know the last cell that have bad UL coverage yet NW might not be aware of other cells that suffering from the same problem.

Observation 3: Only the consecutive attempt on the latest attempted cell in CEF report is insufficient due to lack of such information in CEF report, thus NW is unable to know whether there are the cells that suffering from the same problem. 

One compromise method to store the UL/DL imbalance scenarios could be to introduce the a list of number of CEF per cell which records the accumulated failed connection set-up/resume attempt for each attempted cell together with the cell id in the CEF report. NW can based on the cell id included to identify the cell where UL/DL coverage imbalance situation might exist, then if needed NW can initiate MDT task targeting to the cells identified to collected detailed information for further investigate. 
Observation 4: To store the list of accumulated failed connection set-up/resume attempt for each attempted cell together with the cell id in the CEF report can help NW identify the potential cell might have UL/DL imbalance problems 
Observation 5: Based on cell id stored in the list of number of CEF stored, NW can configure MDT task if needed to collect detailed information to help resolving the coverage problem.

However, above compromised solution requires extra work to explore the coverage problems since NW will need to further configure other MDT tasks to collect measurements for analysis. Thus, multiple CEF report is still the most useful and efficient approach for identifying UL-DL coverage imbalance problem if not considering the overhead on UE memory.
Observation 6: Multiple CEF reports is still the most useful and efficient approach for identifying UL-DL coverage imbalance problem since NW doesn’t need to configure additional MDT task to collect measurements for analysis.
Therefore, if majority agrees that the memory consumption is acceptable, multiple CEF report is used to for identifying UL-DL coverage imbalance problem, and the detailed number of reports can be further discussed taking into consideration on the UE memory.
If not acceptable, then it is proposed to include a list of number of CEF per cell which records the accumulated failed connection set-up/resume attempt for each attempted cell together with the cell id in the CEF report.

Proposal 1: Multiple CEF report is used to for identifying UL-DL coverage imbalance problem, and the detailed number of reports can be further discussed taking into consideration on the UE memory.
Proposal 2: If proposal 1 is not acceptable, then it is proposed to include a list of number of CEF per cell which records the accumulated failed connection set-up/resume attempt for each attempted cell together with the cell id in the CEF report.

Conclusion and proposals

Based on above analysis, we have the following proposals: 

Observation 1: Imbalanced UL/DL coverage might leads to continuous unsuccessful connection set-up/resume attempts after connection failure. 
Observation 2: Due to consideration on UE memory and lack of time for specification, RAN2 compromise to only store the latest CEF information, and successive number of CEF in the latest failed attempted cell. Therefore attempted cells since first connection failure to the latest attempt if any will be missing from CEF report.

Observation 3: Only the consecutive attempt on the latest attempted cell in CEF report is insufficient due to lack of such information in CEF report, thus NW is unable to know whether there are the cells that suffering from the same problem. 
Observation 4: To store the list of accumulated failed connection set-up/resume attempt for each attempted cell together with the cell id in the CEF report can help NW identify the potential cell might have UL/DL imbalance problems 
Observation 5: Based on cell id stored in the list of number of CEF stored, NW can configure MDT task if needed to collect detailed information to help resolving the coverage problem.

Observation 6: Multiple CEF reports is still the most useful and efficient approach for identifying UL-DL coverage imbalance problem since NW doesn’t need to configure additional MDT task to collect measurements for analysis.
Proposal 1: Multiple CEF report is used to for identifying UL-DL coverage imbalance problem, and the detailed number of reports can be further discussed taking into consideration on the UE memory.
Proposal 2: If proposal 1 is not acceptable, then it is proposed to include a list of number of CEF per cell which records the accumulated failed connection set-up/resume attempt for each attempted cell together with the cell id in the CEF report.
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