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1. Introduction
In the last two RAN1 meetings, there were discussions on FD-MIMO configuration [1][2], but there are still remaining issues on CSI process definition, measurement restriction, and transmission mode. In this contribution, we discuss those remaining issues to finish up this WI in this meeting.
2. Discussion
CSI Process Definition
For Class A CSI reporting, a CSI process can be configured with a CSI-IM resource/configuration while, for Class B CSI reporting, a CSI process can be configured with multiple CSI-IM resources/configurations. Regarding CSI process relation with CSI-IM, it was agreed that the maximum number of CSI-IMs defined per UE across maximum supported CSI processes and across multiple CCs where EB/FD-MIMO is the same for Class A CSI reporting and Class B CSI reporting. The number of CSI-IMs per CSI process for Class B CSI reporting can be configured up to 8. In case that a single CC is configured, in order to keep the agreement above valid, the maximum number of CSI processes per CC needs to be increased to 8. Also, the total number of CSI processes across CC needs to be added into UE capability to limit invalid configuration with excessive number of CSI processes since a UE can update up to 5 CSI processes in a single subframe.
Proposal 1: The maximum number of CSI processes per CC is set to 8.
Proposal 2: The total maximum number of CSI processes across CC needs to be defined in UE capability.
Measurement Restriction
Measurement restriction (MR) scheme for Class B CSI reporting with K>1 has not decided. For periodic Class B CSI reporting with K>1, relatively long-term beam selection feedback is configured for cell-specifically beamformed CSI-RS operation. In this case, CSI-RS beam may not change dynamically, and CSI is estimated over the same CSI-RS beam between two consecutive beam selection feedbacks. For channel measurement, use of more measurement samples gathered over multiple subframes may be helpful to increase measurement accuracy due to their correlation over time. In case of cell-specifically beamformed CSI-RS operation, therefore, multi-subframe averaging would be beneficial. All the three alternatives discussed in the last two RAN1 meetings [1][2] can support multi-subframe averaging. For Alt. 3, measurement is periodically reset, and multi-subframe averaging can be done using subframes not being across different measurement reset intervals. Alt. 1/2 employs only measurement window without measurement reset interval used in Alt. 3. In order to appropriately gather measurement samples transmitted over the same CSI-RS beam, measurement window size and CSI(including beam selection indicator) reporting period need to be carefully configured and CSI-RS beam has to be changed in consideration of beam selection reporting period. More specifically, time interval between CSI reference resources for CSI feedback and beam selection feedback should be larger than measurement window. For Alt. 3, CSI-RS beam change can be simply done by aligning its timing with measurement reset interval, so it may be possible that measurement reset interval is set identically with beam selection feedback interval without additional configuration parameters for the measurement reset. For aperiodic Class B CSI reporting, if beam selection feedback is to be done together with CSI feedback, then Alt. 1 with X=1 and Alt. 3 can be readily applied without special consideration of CSI-RS beam change timing.
For interference measurement restriction of Class B CSI reporting with K>1, Alt. 1 with X=1 is preferred. eNB can impose different interference hypothesis on IMR belonging to different subframe, so it can obtain somewhat exact CSI given interference hypothesis if single subframe measurement on interference is done. It is useful for MU-MIMO scheduling/link adaptation or for coordinated scheduling among adjacent cells.
Proposal 3: For channel MR of periodic Class B CSI reporting with K>1, adopting Alt. 3 is preferred. For channel MR of aperiodic Class B CSI reporting with K>1, adopting Alt. 3 or Alt. 1 with X=1 is preferred.
Proposal 4: For interference MR of periodic and aperiodic Class B CSI reporting with K>1, adopting Alt. 1 with X=1 is preferred.
Transmission Mode
Transmission mode can be identified with respect to transmission scheme and DCI format. There are new Rel-13 EB/FD-MIMO features, including Class A CSI reporting with new codebooks and 12/16-port CSI-RS, Class B CSI reporting with beam selection feedback, and DMRS enhancement for high-order MU-MIMO. Such CSI reporting schemes need channel and interference measurements on increased number of CSI-RS ports/resources and CSI-IM resources per CSI process, respectively, but up to 8 layer transmission is still used. Even though DMRS enhancement may necessitate change in DCI payload for ‘antenna port(s), scrambling identity, number of layers indication’ field, it can be supported with the existing DCI format by configuring its payload size with respect to RRC configuration like CIF for CA. Since TM 10 already employs use of CSI process for CSI measurement and CoMP with EB/FD-MIMO may need to be introduced in later release or to be operated in a implementation-specific manner, it would be sufficient to use TM 10 for supporting all Rel-13 EB/FD-MIMO features. In this case, therefore, DCI format 2D can be used with additional payload size to support DMRS enhancement for high-order MU-MIMO if any. 
Also, there are additional features that may be supported independently no matter of EB/FD-MIMO transmission schemes that are provided for 12/16-port CSI-RS, such as measurement restriction and SRS capacity enhancement. They can be supported for both TM 9 and TM 10, and measurement restriction in TM 9 is only applicable to channel measurement.
Proposal 5: Without introducing new TM, TM 10 is used to support all Rel-13 EB/FD-MIMO features, and TM 9 may be used to support measurement restriction and SRS enhancement schemes.
3. Conclusion
In this contribution, we have discussed the remaining issues on CSI process definition, measurement restriction, and transmission mode. From the discussion, we suggest the following proposals:
Proposal 1: The maximum number of CSI processes per CC is set to 8.
Proposal 2: The total maximum number of CSI processes across CC needs to be defined in UE capability.
Proposal 3: For channel MR of periodic Class B CSI reporting with K>1, adopting Alt. 3 is preferred. For channel MR of aperiodic Class B CSI reporting with K>1, adopting Alt. 3 or Alt. 1 with X=1 is preferred.
Proposal 4: For interference MR of periodic and aperiodic Class B CSI reporting with K>1, adopting Alt. 1 with X=1 is preferred.
Proposal 5: Without introducing new TM, TM 10 is used to support all Rel-13 EB/FD-MIMO features, and TM 9 may be used to support measurement restriction and SRS enhancement schemes.
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