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1 Introduction
Coverage improvement techniques were discussed in RAN1 #71 and the concepts of these techniques are captured in the updated TR 36.888 in R1-130660. The document R1-130016 surveyed the contributions submitted at RAN1#71 and proposed corresponding text for section 9.4 on coverage enhancement techniques and other techniques that may be possibly studied, which was further revised prior to online discussion in R1-130780. In online discussion a number of comments were made to help clarify the description of the coverage enhancement techniques. The structure of the section and an additional technique on small cells were discussed, but no change to the current agreement or structure was made. In addition, the amount of text to provide for the other items to be possibly studied was discussed, without agreement.

This update of the TP focuses on taking into account the clarifications to the description of the coverage enhancement techniques in order to have a common understanding for the upcoming analysis and evaluations. 
2 Text Proposal

~ ~ ~  START OF TEXT PROPOSAL #1  ~ ~ ~
9. Coverage improvement
9.1 Description

Some MTC UEs are installed in the basements of residential buildings or locations shielded by foil-backed insulation, metalized windows or traditional thick-walled building construction, and these UEs would experience significantly greater penetration losses on the radio interface than normal LTE devices. The MTC UEs in the extreme coverage scenario might have characteristics such as very low data rate, greater delay tolerance, and no mobility, and therefore some messages/channels may not be required.
Performance evaluation of coverage improvement techniques shall be analyzed in terms of: coverage, power consumption, cell spectral efficiency, specification impacts and, cost or complexity analysis.
Not all UEs will require coverage enhancement, or require it to the same amount. It should be possible to enable the techniques only for the UEs that need it.
9.4 Concepts for coverage improvement

This section provides the concepts on coverage improvement techniques focused in this study, and also lists some additional techniques. Analysis and evaluation of the techniques and whether they meet the requirements can be found in section 9.5. The list of examples provided in this section should not be considered as an exhaustive one.

9.4.1 TTI bundling/ HARQ retransmission/ Repetition/ Code spreading/ RLC segmentation/ Low rate coding/ Low modulation order

More energy can be accumulated to improve coverage by prolonging transmission time. The existing TTI bundling and HARQ retransmission in data channel can be helpful. Note that since the current maximum number of UL HARQ retransmission is 28 and TTI bundling is up to 4 consecutive subframes, TTI bundling with larger TTI bundle size (such as extensively investigated in TR36.824) may be considered and the maximum number of HARQ retransmissions may be extended to achieve better performance. Other than TTI bundling and HARQ retransmission, repetition can be applied by repeating the same or different RV multiple times. In addition, code spreading in the time domain can also be considered to improve coverage. MTC traffic packets could be RLC segmented into smaller packets; very low rate coding, lower modulation order (BPSK) and shorter length CRC may also be used. 

9.4.2 Power boosting / PSD boosting
More power can be used by the eNB on the DL transmission to a MTC UE (i.e., power boosting), or a given level of power can be concentrated into a reduced bandwidth at the eNB or the UE (i.e., PSD boosting). The application of power boosting or PSD boosting will depend on the channel or signal under consideration.  
9.4.3 Relaxed requirement

The performance requirements for some channels can be relaxed considering the characteristics (e.g., greater delay tolerance) of MTC UEs at extreme scenarios. For the synchronization signal, MTC UEs can accumulate energy by combining PSS or SSS multiple times, but this will prolong acquisition time. For PRACH, a loosened PRACH detection threshold rate and a higher false alarm rate at eNB could be considered.

9.4.4 Design new channels or signals

New design of channels or signals for better coverage is possible if implementation based schemes cannot meet coverage improvement requirement.  These channels and signals, together with other possible link-level solution for coverage enhancement, are summarized in Table 9.5-1 

9.4.5 Additional techniques

Existing solutions that are deployed for coverage improvement for “normal LTE UE” such as low power nodes (Relays, repeaters etc), directional antennas, and external antennas can improve coverage for MTC UE and normal UE alike. Further enhancements to such solutions to improve MTC UE coverage exploiting the specific MTC UE application characteristics are not excluded.
~ ~ ~  END OF TEXT PROPOSAL #1  ~ ~ ~
