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Introduction
In RAN1 #72bis, small cells for MTC coverage improvement have been discussed with the following observations and agreements:
Observations:
· Coverage enhancement must be provided for scenarios where no small cells are deployed
· An operator may decide to deploy additional macro or LPN sites to achieve a coverage benefit
· For deployments that already contain small cells, there may be a benefit to allow decoupled UL and DL for delay tolerant MTC UEs
Agreements:
· A section is added to 9.4 to capture the above observations on the technique of using small cells
· Prepare TP (Hao Xu – Qualcomm) for email approval until Friday 3rd May
· Email discussion can also discuss details of the proposal, and additional text that could be added to the PRACH section
This contribution provides the text proposal for the TR 36.888 to capture the above agreement including both TP for Section 9.4 for a general description of the technique of using small cells and a TP for Section 9.5 for the additional text that could be added to the PRACH section. For section 9.4, the original text is copied below with new changes marked as revision. 
Text Proposal
~ ~ ~  START OF TEXT PROPOSAL #1  ~ ~ ~
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	Small cells for coverage improvements
Coverage enhancements using link improvements must be provided for scenarios where no small cells have been deployed by the operator. An operator may deploy traditional coverage improvement solutions using small cells (including Pico, Femto, RRH, relays, repeaters, etc.) to provide coverage enhancments to MTC and non-MTC UE’s alike. In deployments with small cells, the path loss from the device to the closest cell is reduced. As a result, for MTC devices, the required link budget can be reduced for all channels. Depending on the small cell location/density, the coverage enhancement in Sec 9.2 may still be required, although possibly to a smaller degree. 
[bookmark: _GoBack]For deployments that already contain small cells, there may be a benefit to further allow decoupled UL and DL for delay tolerant MTC UEs. For UL, the best serving cell is chosen based on the least coupling loss. For DL, due to the large Tx power imbalance (including antenna gains) between the Macro and LPN, the best serving cell is the one with maximum received signal power. This UL/DL decoupled association is feasible for MTC traffic especially for services without tight delay requirements. To enable UL/DL decoupled operation either in a UE-transparent or non-transparent manner, macro serving cell and potential LPNs may need to exchange information for channel (e.g. RACH, PUSCH, and SRS) configurations and to identify the suitable LPN. A different RACH configuration may be needed with decoupled UL/DL, from that without decoupled UL/DL. 

9.4.65	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  ~ ~ ~


