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1. Introduction
In RAN1#81 meeting, there was agreement on the CQI feedback as following [1]:
· Note: the following bullets have no implication regarding the conditions for supporting aperiodic CSI
· FFS whether the CSI reference resource needs to be extended to more than one subframe in some cases
· When CSI reporting is supported, CSI reporting by low-cost and coverage-enhanced UEs is simplified by 
· Not reporting RI
· Within a narrowband, all the RBs in the narrowband are assumed for reference measurement
· FFS: Existing CQI table is modified by introducing new or modified CQI entries for coverage-enhanced UEs
· New or modified CQI entries provide lower spectral efficiency values than currently available
· CSI reference resource is extended to span multiple subframes M (M>1) at least for UEs in small DL coverage enhancement
· FFS: M is semi-statically, UE-specifically, configured, or fixed
· FFS: if and how the extension is configured
· FFS: Whether to use existing or updated CQI table 
· FFS: Entries are interpreted as corresponding to PDSCH reception over the multiple subframes M
In this contribution, we discuss remaining details of CQI table and several aspects of MCS/TBS table for MTC.
2. Remaining details for CQI table design
For an UE in small DL coverage enhancement, CSI reference resource will be extended to span multiple subframes M (M > 1). It is straightforward that M value is UE specific depending on the coverage enhancement (CE) level since each UE will experience different channel condition and required CE level will also be different for each UE. Different CE level will result in the different M value. In addition, the required CE level may be changed depending on the channel condition. Hence, it is desirable for M value to be configured semi-statically. 
  Proposal 1: The M value is UE specifically and semi-statically configured depending on the CE level.
Assuming CE level would be changed into a lower one, UE may report CQI index corresponding to out-of-range, which may result in no DL PDSCH transmission because of no matched CQI value with current channel condition. In this case, we can define several CQI indices representing lower spectral efficiency values, which avoid the situation what we discussed above. The number of newly introduced CQI indices may be enough to the SNR gap between consecutive CE levels assuming that most of CE level changes will happen between consecutive CE levels. For example, if the SNR gap between consecutive CE levels would be 5 dB, 2 or 3 CQI indices representing lower spectral efficiency values may be required considering that the SINR spacing between CQI indices is about 1.89 dB. 
It is required to introduce new CQI entries to support lower operating SINR. According to RAN4 LS in [3], it is beneficial to support both QPSK and 16QAM for uplink/downlink. Then, we can replace CQI indices representing 64QAM with CQI indices for lower operating SINR range. Considering this aspect, we can design CQI table to support CE MTC without additional signalling overhead. In table 1, CQI table with 3 new entries is shown. 
	Proposal 2: New CQI entries to support lower operating SINR can be introduced without additional signalling overhead.
Table 1. An example of CQI table to support lower spectral efficiency.


3. MCS/TBS table design
When we design a new MCS table to support CE MTC, it is desirable to follow the same design principle as that of the current MCS table. The new MCS indices may be required to introduce to support CE MTC. According to LS from RAN4 in [3], we can remove 13 MCS indices representing 64QAM to replace with new MCS entries. Assuming the same MCS signalling overhead, we can introduce 13 new entries. According to current specification, the MCS index is mapped to TBS index. Considering the minimum TBS of the current specification is defined as 16, the number of newly introduced MCS/TBS entries may be less than 13 (e.g., 6 or 7). Hence, we can consider reduction of MCS signalling (e.g., 4 bit MCS table) for less number of EPDCCH transmissions. It means that further decimation of remaining MCS indices for QPSK and 16QAM may be required. Table 2 shows an example of MCS index to TBS index mapping of the newly introduced MCS entries.
Proposal 3: We can consider reduction of MCS signalling for less number of EPDCCH repetitions.
Table 2. Example of MCS index to TBS index mapping of the newly introduced MCS entries assuming 4 bit MCS table.


The new TBS entries for new TBS indices may be required. Assuming minimum TBS to be 16 and re-use existing TBS in TBS table, we give an example of TBS table assuming 6 RB allocation. However, small TBS may not be efficient considering 24 bit CRC overhead. Hence, we should further investigate the introduction of small TBS’s for new TBS indices.
Proposal 4: We should further investigate the introduction of small TBS’s for new TBS indices.
Table 3. TBS example of the new TBS indices assuming 3 RB and 6 RB allocation
	TBS index
	3 RB allocation
	6 RB allocation

	34
	N/A
	24

	35
	N/A
	32

	36
	N/A
	40

	37
	24
	72

	38
	32
	88

	39
	56
	120


4. Conclusions
In this contribution, we discuss the CQI/MCS/TBS table design aspects for CE MTC support. We have following proposals and observation:
Proposal 1: The M value is UE specifically and semi-statically configured depending on the CE level. 
Proposal 2: New CQI entries to support lower operating SINR can be introduced without additional signalling overhead.
Proposal 3: We can consider reduction of MCS signalling for less number of EPDCCH repetitions.
Proposal 4: We should further investigate the introduction of small TBS’s for new TBS indices.
Proposal 5: The number of repetitions should be indicated to UE and signalling details should be FFS.
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