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1   Introduction

A SI on LTE coverage enhancements was agreed at RAN#53 [1].An email discussion on coverage enhancements was kicked off after RAN1#67, which aims to identify the potential issues due to coverage bottlenecks. The issue identification work is based on the scope, methodology and assumptions agreed in [2].The evaluation results with comments were presented in [3].This document is proposed for discussing the evaluation results, and gives some observations and discussions on the coverage issues identification.
2   Discussion
A summary of email discussion for study and evaluation the coverage of LTE which introduce the MCL methodology was accepted. A link level simulation is used for getting the required SINR. And through the MCL calculating template, the result for evaluating coverage could be achieved. Some related MCL results of UMTS is also provided for comparison. From the evaluation results and corresponding comparisons, we could get below observations:
For LTE UL:

From the evaluation results, the MCL values of PUSCH from all the companies for medium data rate are lower than other channels. Although different RB&MCS configurations were used to simulate the results, we got the very close MCL values. So it seems that the number of RBs allocated for uplink service is not the limiting factor. It is more likely that the power factor restricts uplink signal receiving quality. 
Observation 1: PUSCH (medium data rate) with 2Tx&2Rx suffers the most serious coverage issue.

The MCL result of PUSCH (VoIP) is a little higher than PUSCH (medium data rate). However, the result is also lower than other channels without PUSCH hopping and RLC segmentation. 
Observation 2: PUSCH (VoIP) with 2Tx&2Rx is the possible limiting factor for coverage.

From most of the results of PRACH, the MCL value is still a little lower than other control channels with the strict performance target (1% Pmiss). A relaxed performance target could get an improved coverage.
Observation 3: PRACH may suffer potential coverage issue with strict performance target (e.g. 1% Pmiss, 1% rBLER or 10% iBLER)
For LTE DL:

With different RB&MCS configurations in the simulation, we could get different MCL results. It seems that more RBs allocation could achieve better MCL results. However, more RBs for one UE will decrease the RBs which can be allocated to other UEs in the same cell and correspondingly cause the performance loss of other serving UE. Furthermore, more RB resources for one UE which use more power for data transmission will bring more inter-cell interference. 
Observation 4: It is possible that PDSCH will suffer the coverage issue due to the compromise between coverage and resource allocation.
In LTE system, there is a large gap between the uplink and downlink coverage. The UL coverage issue, especially for the PUSCH, is the most serious limiting factor which should be enhanced first. 
Proposal 1: The PUSCH (medium data rate) coverage should be with the first priority to be enhanced. PUSCH (VoIP) and PRACH may be the potential limiting factors which take the second priority to be enhanced.

For co-located LTE&UMTS:

Operators may prefer to deploy LTE system based on the existing 3G networks. So it is very important to share the site resource between UMTS and LTE systems. The coverage analysis of co-located LTE and UMTS should cover exhaustive issues as much as possible.
The MCL evaluation results for UMTS were provided by ZTE and ALU/ASB. For RACH and UL voice service MCL results, there are about 4dB and 6dB gap respectively. The obvious MCL gap between LTE and UMTS is already a serious problem for deploying LTE. Besides the above gap in the MCL evaluation results, the MCL methodology does not take the difference of frequencies which are used by UMTS and LTE systems into consideration. For co-located UMTS and LTE system, downlink of LTE which is deployed on higher frequency with higher transmission loss and penetrate loss is also coverage limited compared with UMTS deployed on lower frequency. Therefore, the potential frequency issue for coverage analysis of co-located LTE and UMTS also needs to be identified.
Proposal 2: The potential frequency issue for coverage analysis of co-located LTE and UMTS should be identified.
3   Conclusion
Based on the analysis of coverage evaluation, we could achieve below proposals:
Proposal 1: The PUSCH (medium data rate) coverage should be with the first priority to be enhanced. PUSCH (VoIP) and PRACH may be the potential limiting factors which take the second priority to be enhanced.

Proposal 2: The potential frequency issue for coverage analysis of co-located LTE and UMTS should be identified.
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