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1. Introduction
The Rel-11 SI on coverage enhancements was completed at RAN#56 in last June with following recommendation [1]
· It is recommended to specify TTI bundling enhancements for coverage enhancements for medium data rate PUSCH and UL VoIP

Based on the further discussion in plenary, it was agreed at RAN#58 that the WI was [2]
· Intended to start at RAN #60
To make a smooth progress on this WI as planned, further clarifications on the necessities, scope and time plan for this work are provided in this contribution.
2. Review of SI on Coverage Enhancements

The SI on coverage enhancements was approved at RAN#53 in Sep. 2011[3]. During the SI,
· The scenarios, methodology, and simulation assumptions were identified
· The MCL (Maximum Coupling Loss) for each physical channel in LTE system was simulated, and the coverage issues were identified
· The potential solutions for coverage enhancements were identified
· The possible network and standardization impacts were discussed.
At RAN#56 in last June, the SI on coverage enhancements was completed with following main conclusions [1]

· The coverage benefit is observed from TTI bundling enhancements for medium data rate PUSCH
· The coverage benefit is observed from TTI bundling enhancements for UL VoIP
· It is recommended to specify TTI bundling enhancements for coverage enhancements for medium data rate PUSCH and UL VoIP

3. Scope and Time Plan for Follow-up WI
Taking into account the study documented in TR 36.824 [1], the follow-up WI shall focus on the following areas [4]:
· Specify necessary TTI bundling enhancements to improve coverage for medium data rate PUSCH, potentially including at least the following aspect:
· Allocating more than 3 PRBs per subframe in conjunction with TTI bundling
· Identify and specify necessary TTI bundling enhancements to improve coverage for uplink VoIP, potentially including at least one of the following aspects:
· HARQ timing

· Number of TTIs bundled, including fixed or flexible bundle size
· Time interleaving of bundled TTIs

· PUCCH format 3 structure type uplink transmission mode
· Determine whether TTI bundling should be extended to more TDD UL-DL configurations
· As a second priority, determine whether the following aspects are part of features to be specified:

· Enhanced method to get larger TBS from the TBS table
· Enhanced hopping, taking into account of channel estimation accuracy

· Support for bundling with higher order modulation
· Specify the necessary L2 protocols to support the identified coverage enhancements
· Specify applicable UE and eNB core requirements

It is expected that this WI can be finished within Rel-12 timeline with reasonable standardization efforts. In addition, assuming the WI is approved at RAN#60 as planned, the proposed time plan is as follows: 

RAN1
· RAN1 #74
· Agree on the link-level and system-level simulation assumptions, if needed
· Evaluation and analysis on candidate solutions
· Down select the candidate solutions
· Conclude on TTI bundling enhancements for medium data rate PUSCH and related specification change
· RAN1 #74b
· Further evaluation and analysis on candidate solutions
· Down select the candidate solutions

· RAN1 #75
· Further evaluation and analysis on candidate solutions based on results of RAN1 #74b
· Conclude on TTI bundling enhancements for uplink VoIP and related specification change
RAN2

· RAN2 #83b
· Specify the L2 protocols to support TTI bundling enhancements for medium data rate PUSCH, if needed
· RAN2 #84
· Specify the L2 protocols to support TTI bundling enhancements for uplink VoIP, if needed
· RAN2 #85
· Specify the L2 protocols to support TTI bundling enhancements for uplink VoIP, if needed
RAN4 (if needed)
· RAN4 #70
· Specify applicable UE and eNB core requirements 
· RAN4 #70bis - #72
· Specify UE and eNodeB performance requirements
4. Discussion

Strong motivation and urgent demand
In SI on coverage enhancements, it was identified that UL is the limiting factor in terms of coverage. More specifically, PUSCH will suffer the most serious coverage issue compared to other channels, with significant gap observed. Meanwhile, China Telecom and other interested operators have conducted comprehensive field trials and observed significant gap between UL and DL performance. In majority of LTE coverage area, DL data rate is twice of UL data rate, and at cell edge the UL and DL data rate gap increases to more than ten folds. 
Therefore, strong concern exists that UL/DL coverage imbalance will become a serious problem to degrade the network performance and user experience. In addition, with potentially using of higher frequency carrier for LTE, the UL coverage will be further degraded. With the explosive increase of traffic volume, e.g., hundreds of times till 2020 as some forcasts, the scale of LTE network will grow rapidly, hence the earlier introducing of coverage enhancements may greatly reduce the investment on network deployment for operators.
Following WI from Rel-11 SI

This WI on coverage enhancements is a following work from completed Rel-11 SI with solid investigation results, conclusions, and recommendations. 
One important issue for LTE specification is to keep pace with fast change of requirement from market, operators and UEs. The SI on coverage enhancements has been started from Rel-11, and the WI has been postponed for more than half year. If the completion time is further delayed, the specification may be far behind the practical requirements. 
Clear scope and limited standardization impacts/work load
The work scope for the WI on coverage enhancements comes from the output of SI, and therefore the focus of the WI is clear and reasonable. The candidate solutions have already been identified, and the number is quite limited to as few as possible. 
As work plan discussed in last section, if possible, the work for RAN1 can be controlled in three meetings. In addition, in order to meet the timeline requirement with restriction of practical TU available, some candidate solutions are categorized with second priority.
5. Proposal
Based on the discussions above, it is proposed that:
As planned at RAN#58, start the WI on coverage enhancements at RAN#60. 
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