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1. Introduction
At the last meeting, repetition/bundling of data channel across multiple subframes was agreed as a baseline solution. In addition, to ensure the spectral efficiency in coverage enhancement, multiple repetition/bundling levels in time domain are supported as well [1]. 
Agreements:

· For UEs in enhanced coverage:
· Repetition/bundling of PDSCH across multiple subframes is supported

· Multiple repetition/bundling levels in time domain are supported

· Repetition/bundling of ‘physical channel(s) carrying UL data’ is supported

· Multiple repetition/bundling levels in time domain are supported
We regard a control for the number of repetitions as a part of link adaptation. In this contribution, we continue discussing the remaining issues on multiple repetition/bundling levels. More specifically, we show the usage cases for flexible configuration of repetition levels considering MCS selection jointly and provide initial views on the indication method.
2. Discussion
Since the multiple repetition levels for the PDSCH/PUSCH transmission is supported, how to configure proper repetition level and how to indicate the configuration to MTC UE should be considered. 
Repetition level configuration

The simplest approach to indicate repetition level is to configure a fixed number of repetitions per physical channel based on the measurement reports from the UEs. However, a repetition level can be regarded as a new aspect for link adaptation. Thus, as the other link adaption aspect, selection of repetition levels should be jointly considered in the MCS selection. We show some usage cases where repetition level needs to be controlled for both enhanced coverage and normal coverage, respectively. 
For the UE in enhanced coverage, in order to achieve the target received quality under specific channel condition, an appropriate repetition level is configured targeting the lowest MCS level. However, for a given packet size, if a lower MCS level is selected as shown in Fig.1(a), the supported transport block size (TBS) is very small under the restricted resource amount (6 RBs) and one transmission can’t accommodate the whole packet. Then, this packet would be segmented into several small transmission blocks and more EPDCCH repetitions are consumed to schedule them. More frequent EPDCCH transmissions lower the spectral efficiency and prolong UE’s active time. In such a case, setting higher repetition level combined with a higher MCS level may be beneficial to accommodate a larger TBS and to reduce the EPDCCH transmission occasions. In this case, the coverage would be ensured by applying a larger number of repetitions. On the other hand, for the small packet size case, since it is possible to accommodate the small packet by selecting lower MCS level and assigning the full reduced bandwidth without segmentation as shown in Fig.2 (b), it is better to employ a lower MCS level combined with low repetition level for power saving purpose. 
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(a) Low MCS level causes more EPDCCH repetitions
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(b) High MCS level avoids additional EPDCCH repetitions


Figure 1 Transmission of large packet
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(a) Low MCS level reduces the repetition time
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(b) High MCS level prolongs the repetition time


Figure 2 Transmission of small packet

For the UEs in normal coverage, different combinations between MCS and repetition level would be still needed. It is possible for MTC UEs in poor channel condition such as MTC UEs in cell edge to apply low MCS level with several repetitions. While for MTC UEs in good channel status such as MTC UEs in cell centre, high MCS level without repetition is enough. 
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Figure 3 Different combinations between MCS and repetition level in normal coverage
Based on the discussion above, it is observed that there are usage cases to apply different repetition levels for different MCS levels. Such flexibility of combining different repetition levels with different MCS levels should be guaranteed to satisfy different requirement. 
Proposal 1: Configuration of different repetition levels for different MCS levels should be enabled.
Repetition level indication

After determining the repetition level, how to indicate the selected repetition level is another issue. Generally, the indication of repetition level can be performed in semi-static manner or dynamic manner. 

According to the above discussion, different packet sizes could affect the selection of MCS and repetition level. Considering the MTC traffic, it is likely that the size would vary for each packet. When MTC UEs report their status, the packet size tends to be small. When MTC UEs upload the measured data, the packets of large size would be generated. Channel status is another factor affecting the required repetition level. It tends to be relatively stable due to low mobility, but some fluctuation due to e.g. fading or shadowing still exists, which may result in the change of required repetition level. Thus, the following observation can be made.
Observation 1: The required repetition level may vary for each transmission. 

To ensure the robustness, a larger repetition level should be set if semi-static indication manner is applied considering the slow update in higher layer signalling. In this case, unnecessary repetitions would be caused for some transmissions, which lower the spectral efficiency and increase the power consumption. On the other hand, dynamic indication could track the change of required repetition level for each transmission and then the repetition level for each transmission could be adjusted flexibly to guarantee the spectral efficacy and save power. 
Observation 2: Dynamic indication is more desirable for the spectral efficiency and power saving

As for the detailed design of dynamic indication, one possible option is to include the repetition level in the DCI by defining new field or reusing some unnecessary existing fields. Another option is to re-design the MCS table by including the corresponding repetition level in the table. eNB could indicate the MCS level and repetition level jointly by MCS index in DCI. Which option should be selected needs further investigation. 
Proposal 2: Further investigate signalling design for the indication of repetition level.
3. Conclusion
In this contribution, we discuss the usage case for configuring different repetition levels for different MCS levels since different repetition levels can be regarded as a part of link adaptation. Based on our analysis, the observations and our proposals are summarized as follows
Observation 1: The required repetition level may vary for each transmission. 

Observation 2: Dynamic indication is more desirable for the spectral efficiency and power saving
Proposal 1: Configuration of different repetition levels for different MCS levels should be enabled.
Proposal 2: Further investigate signaling design for the indication of repetition level.
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