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Introduction
In RAN1#81 meeting following agreements on CSI have been achieved,
Agreement:
· 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
Agreements:
· 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

This document would like to continue the discussion on remaining issues and share our views accordingly. 
[bookmark: OLE_LINK258][bookmark: OLE_LINK259]Discussion
CSI report and mode
In [1], we proposed two types of DCI design for large coverage enhancement case and for no/small coverage enhancement cases. As the term "coverage enhancement" has some ambiguity relatively to what coverage, we use the term large repetition case and no/small repetition case in this document. 
For large repetition case, CQI and RI report are not necessary basically considering following reasons, 
· RI is not necessary because Rel.13 MTC UE only supports up to rank 1.
· It is difficult to obtain scheduling gain as the repetition length is longer than fast fading variation. Then diversity by time, frequency and spatial is more important for large repetition case. Therefore, the typical operation on large repetition transmission is to enable diversity, for example frequency hopping within system bandwidth.
· CQI is inaccurate due to large report delay for the measurement and feedback 
· Large repetitions of CQI in uplink would consume lots of UE battery power 
· CQI to average out fast fading in time/frequency/spatial is basically equivalent to RSRP/RSRQ, which would be required report for the mobility in MTC.  RSRP/RSRQ has the event triggered procedure where to minimize the overhead of the reporting. i.e. RSRP/RSRQ are reported only when the channel condition changes. Link adaptation by RSRP/RSRQ with the correction by ACK/NACK could be equivalent function with minimum overhead.
· CQI does reflect the UE receiver performance difference. RSRP/RSRQ does not reflect UE receiver performance difference. If advanced receiver is assumed for Rel.13 MTC, CQI reporting is useful. On the other hand, the low cost is also one of the targets of Rel.13 MTC. Then the possibility of the advanced receiver could be less in order to realize low cost.
If beam forming is operated in the eNB, PMI is useful. On the other hand, there is no need to feedback so quickly if beam forming is the main reason. To report PMI in addition to RSRP/RSRQ is one possibility but it is FFS.
With above considerations, we propose 
Proposal 1: CSI reporting procedure is not needed for large repetition. 

For no/small repetition case, CSI reporting procedure is useful and basically both periodic and aperiodic CSI modes could be supported.  Regarding detailed mode, we think 
· Wideband CQI and subband CQI report are supported; 
· Wideband PMI and subband PMI report are supported;
·  Detailed mode (for example 1: only wideband CQI/PMI 2: wideband and subband CQI/PMI) could be configured by RRC
PMI feedback is useful because it could realize MU-MIMO and also obtain some precoding gain even if the assumption is single antenna in UE side. Therefore, we propose 
Proposal 2: For no/small repetition case, wideband/subband CQI/PMI is supported and detailed mode is configured by RRC

CSI measurement and reference resource definition 
[bookmark: _GoBack]Rel-13 low complexity MTC UE is only to support 1.4 MHz bandwidth in downlink and uplink. Therefore, only up to one narrowband CSI measurement is possible in a subframe. In order to obtain wideband CSI measurement (over the system bandwidth) and to obtain multiple narrowband CSI measurement, multiple narrowbands over multiple subframes are required. MPDCCH needs to be operated even if CSI reporting is not available. Therefore, usually MPDCCH hops multiple narrowbands in different subframes. We propose CSI measurement is carried out in the narrowband and the subframe where MPDCCHs are monitored by UE. In case PDSCH is scheduled, measurement is realized in the narrowband/subband where PDSCH is assigned. This can increase the chance of PDSCH measurement when PDSCH is assigned. So we propose 
Proposal 3: For no/small repetition case, CSI measurement is carried out in the narrowband and the subframe where MPDCCHs are monitored by UE. In case PDSCH is scheduled, measurement is realized in the narrowband/subband where PDSCH is assigned.

Regarding which reference signal is used for CSI measurement, at least CRS based measurement should be supported. The merit of CSI-RS based CSI measurement is unclear and CSI-RS based CSI measurement would require large standardization effort in order to make CSI-RS available for multiple narrowbands and subframes. Therefore, we don't see the need of CSI-RS based CSI measurement. 
Proposal 4: For no/small repetition case, CRS based CSI measurement is at least supported.

As discussed above, multiple narrowbands and multiple subframes are required for CSI measurement. Although how to measure CSI is "based on an unrestricted observation interval in time and frequency" similar to current LTE, some CSI reference resource needs to be defined. This is because CQI is defined as the BLER 10% performance of PDSCH in the reference resource. Subband CSI reporting could correspond to one narrowband measurement in a subframe. Wideband CSI reporting corresponds to averaging of multiple narrowbands and multiple subframes. 
The frequency position of CSI reference resource would be the narrowband where MPDCCHs are monitored by UE generally. In case MPDCCH schedules PDSCH narrowband where is different from the narrowband of MPDCCH, the frequency position of CSI reference resource is based on the narrowband and subframe that PDSCH is received.
The time position of CSI reference resource in normal LTE is defined as a single downlink or special subframe n-nCQI_ref. nCQI_ref  is the smallest value greater than or equal to 4, such that it corresponds to a valid downlink or valid special subframe. In order to support multiple narrowbands and multiple subframes measurement, we propose CSI reference resource itself is also multiple subframes. The end subframe can be same as current normal LTE, i.e. the subframe n-nCQI_ref. Then the question is how many subframes are used. As the number of the MPDCCH repetition is variable, we propose it is UE semi-static configuration parameter.  On the other hand, in order to limit CSI test effort, the configuration possibility should be limited. So we propose 
Proposal 5: CSI reference subframes are UE semi-static configured and have limited possibility
The time position and frequency position of CSI reference resource is illustrated in Fig.1.

[image: ]
Figure 1 CSI reference resource definition
Conclusion
In this contribution, we discussed some remained issues on CSI report, mode, measurement and reference resource configuration. Based on these discussions, we have following proposals, 
Proposal 1: CSI is not needed for large repetition 
Proposal 2: For no/small repetition case, wideband/subband CQI/PMI is supported and detailed mode is configured by RRC
Proposal 3: For no/small repetition case, CSI measurement is carried out in the narrowband and the subframe where MPDCCHs are monitored by UE. In case PDSCH is scheduled, measurement is realized in the narrowband/subband where PDSCH is assigned. 
Proposal 4: For no/small repetition case, CRS based CSI measurement is at least supported.
Proposal 5: CSI measurement subframes are UE semi-static configured and have limited possibility
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