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1 Introduction

The studies on LTE coverage enhancements focus on TTI bundling enhancements for UL VoIP and medium data rate PUSCH and was summarized [1]. Following the agreements at RAN #60, the WI phase starts with an email discussion aiming for down selection of the candidate schemes. In this contribution, we share our views on the TTI bundling enhancements for medium data rate PUSCH.
2 Discussion
During the study item phase, several enhanced TTI bundling schemes were studied for 384 kbps PUSCH and performance benefits can be achieved by relaxing the restrictions of existing TTI bundling scheme [1]. It was shown in [2] that compared to dynamic scheduling targeting ~10% BLER TTI bundling allows for a larger transport block size and has lower delay hence provides good coverage performance. 
However, there is a limitation in maximum supported number of PRBs in current TTI bundling scheme, which limits the performance in the sense that there is a restriction in TBS selection and the number of available resources is also constrained. To achieve better tradeoff between coding rate and power spectral density, it is better to remove the resource allocation restriction and allow for more than 3 PRBs. Without the above restriction, the eNB could easily find the best combination of the number of allocated PRBs and the transport block size, which has the maximum couple loss (MCL) for a given service with certain data rate requirement. Since there may be various kinds of services with different data rate requirements, it will be rather restricted if a new fixed number is specified. Therefore, we prefer to remove the resource allocation restriction for TTI bundling. 
Proposal: Remove restriction of up to 3 PRBs resource allocation for TTI bundling. 
It could be mentioned that there is also a restriction in modulation order that only QPSK is applied to TTI bundling. To our understanding, this is not a strict limitation for power limited UEs since QPSK have a better power efficiency compared to higher order modulation schemes. 
The potential standardization impact of removing the resource allocation restriction is expected to be limited in RAN1. The eNB scheduler should support separate PRB allocation for legacy UEs and advanced UEs when TTI bundling is enabled. 
3 Conclusion

In this contribution we discussed the TTI bundling enhancements for medium data rate PUSCH. Based on the discussion, we have the following proposal:
Proposal: Remove restriction of up to 3 PRBs resource allocation for TTI bundling. 
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