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1. Introduction
We would suggest a modification in MAC spec. for Rel-13 WI “Elevation Beamforming/Full-Dimension (FD) MIMO for LTE”. Since the WID (RP-151085) does not include TS 36.321 as affected existing specifications, we think TS 36.321 may not be considered yet. The paper describes RAN1 WI conclusions and RAN2 issues to support CRI reporting in MAC.

2. Discussions
RAN1 has successfully finished Rel-13 WI discussion on “Elevation Beamforming/Full-Dimension (FD) MIMO for LTE” [1] and has implemented their decisions in RAN1 Stage 3 spec. However, we found one missing point related to the introduction of CRI in MAC spec.
RAN1 agreed the text in R1-156217 and it includes the following text [2][3]:

	· For K>1

· For each of the K beams, a value Nk={1, 2, 4, 8} is configured as one Rel.12 NZP CSI-RS resource 

· BI feedback is included in CSI report to select one out of K beams 

· For the selected beam k=k’, CSI reporting based on legacy codebook for Nk’ ports


* During the discussion, BI is renamed as CSI-RS resource indicator (CRI).
In addition, RAN1 has already captured it in TS 36.213 (V13.0.1) as follows [4]: 

3.2
Abbreviations

… (omitted) …

CQI
Channel Quality Indicator

CRC
Cyclic Redundancy Check 

CRI
CSI-RS Resource Indicator
… (omitted) …

7.2
UE procedure for reporting Channel State Information (CSI)

If the UE is configured with a PUCCH-SCell, the UE shall apply the procedures described in this clause for both primary PUCCH group and secondary PUCCH group unless stated otherwise

· When the procedures are applied for the primary PUCCH group, the terms ‘secondary cell’, ‘secondary cells’, ‘serving cell’, and ‘serving cells’ in this clause refer to secondary cell, secondary cells, serving cell or serving cells belonging to the primary PUCCH group respectively unless stated otherwise.

· When the procedures are applied for secondary PUCCH group, the terms ‘secondary cell’, ‘secondary cells’, ‘serving cell’ and ‘serving cells’ in this clause refer to secondary cell, secondary cells (not including the PUCCH-SCell), serving cell, serving cells belonging to the secondary PUCCH group respectively unless stated otherwise. The term ‘primary cell’ in this clause refers to the PUCCH-SCell of the secondary PUCCH group.
The time and frequency resources that can be used by the UE to report CSI which consists of Channel Quality Indicator (CQI), precoding matrix indicator (PMI), precoding type indicator (PTI), CSI-RS resource indicator (CRI), and/or rank indication (RI) are controlled by the eNB. For spatial multiplexing, as given in [3], the UE shall determine a RI corresponding to the number of useful transmission layers. For transmit diversity as given in [3], RI is equal to one.

So, the CRI should be inserted in MAC procedure for Rel-13 EBF/FD-MIMO to align Rel-13 specs. and it can be handled like CQI in MAC spec. Therefore, we propose adding “CRI” in MAC spec. which would be a simple modification.
Proposal: For Rel-13 WI EBF/FD-MIMO, CRI is included in MAC spec.  
Proposed Change [TS 36.321 Chap. 5.7]
	When DRX is configured, the MAC entity shall for each subframe:

… (omitted)

-
if CQI masking (cqi-Mask) is setup by upper layers:

-
in current subframe n, if onDurationTimer would not be running considering grants/assignments/DRX Command MAC control elements/Long DRX Command MAC control elements received until and including subframe n-5 when evaluating all DRX Active Time conditions as specified in this subclause, CQI/PMI/RI/PTI/CRI on PUCCH shall not be reported.

-
else:

-
in current subframe n, if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC control elements/Long DRX Command MAC control elements received and Scheduling Request sent until and including subframe n-5 when evaluating all DRX Active Time conditions as specified in this subclause, CQI/PMI/RI/PTI/CRI on PUCCH shall not be reported.

… (omitted)


Proposed Change [TS 36.321 Chap. 5.13]
	… (omitted)

-
activate the SCell; i.e. apply normal SCell operation including:

-
SRS transmissions on the SCell;

-
CQI/PMI/RI/PTI/CRI reporting for the SCell;

-
PDCCH monitoring on the SCell;

-
PDCCH monitoring for the SCell;

-
PUCCH transmissions on the SCell, if configured.
… (omitted)
-
if the SCell is deactivated:

-
not transmit SRS on the SCell;

-
not report CQI/PMI/RI/PTI/CRI for the SCell;

-
not transmit on UL-SCH on the SCell; 

-
not transmit on RACH on the SCell;

-
not monitor the PDCCH on the SCell;

-
not monitor the PDCCH for the SCell;

-
not transmit PUCCH on the SCell.
… (omitted)



3. Conclusion
In this contribution, we suggest the wording change in the TS 36.321 to include CRI. 

Proposal: For Rel-13 WI EBF/FD-MIMO, CRI is included in MAC spec.  
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