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1. Introduction

At the RAN1 #82bis meeting, following agreements and working assumptions regarding LAA CSI measurement and reporting were made [1].

Agreements:
· RAN1 recommends signaling parameters describing the potential periodic subframes for NZP CSI-RS and CSI-IM configured for CSI measurement are the same as in Rel-12

· FFS: Aperiodic subframe case

· FFS: DRS occasion overlapping with potential periodic subframe configured for NZP CSI-RS and CSI-IM

· Note that this does not preclude applicability to LAA of any CSI-RS enhancements in other Rel-13 WIs
Agreements:
· UE can be configured with DRS and CSI-RS in the same subframe, for the purpose of CSI channel measurement using the configured CSI-RS

· FFS: CSI-RS configuration details

· FFS: Depending on the DRS design, the UE can assume CRS ports are transmitted during a DRS occasion for the purpose of CSI measurement 
Working assumption:
· UE may assume that the CRS and CSI-RS transmission has a constant power in each subframe of DL transmission burst, and the UE should not assume that the CRS and CSI-RS transmission power is the same across transmission bursts

· FFS: Whether there is any problem with AGC

· FFS: Whether there is an issue with CSI measurements due to potential mismatch in UE’s measured subframe and eNB’s understanding of the measured subframe

· FFS: How the UE identifies whether subframes belong to the same transmission burst

· Note: The following options and other potential options for such identification are not precluded.

· Such identification is left up to UE implementation.
· Such identification is provided via assistance from the eNB.
Based on above agreements and other past agreements, we could find following remaining issues regarding CSI measurement and reporting for LAA.
· Issue 1: Support of aperiodic CSI-RS/IM

· Whether CSI-RS in DRS moves together with DRS subframe within DMTC
· How UE identifies the presence of aperiodic CSI-RS/IM

· Issue 2: Configuration details of CSI-RS in DRS for CSI measurement
· Issue 3: CSI reporting
· Whether both aperiodic and periodic CSI reporting for an LAA Scell are supported or only aperiodic CSI reporting for an LAA SCell is supported
In this contribution, we discuss above issues and provide our views. 
2. Support of aperiodic CSI-RS/IM
RAN1 already agreed that UE can be configured with periodic subframes for NZP-CSI-RS and CSI-IM for CSI measurement on LAA SCell. UE can identify/verify the presence of CSI-RS/IM on periodic subframes by detecting the transmission of serving LAA SCell on each subframe. In addition, UE can be configured with DRS and CSI-RS in the same subframe, for the purpose of CSI channel measurement. So, periodic CSI-RS can be multiplexed in either PDSCH transmission burst or DRS transmission burst, as shown in Figure 2-1. Allowing CSI-RS transmission for CSI measurement in DRS transmission burst can provide additional CSI measurement opportunities within DMTC, e.g., even when eNB buffer has no data for transmission or when eNB achieves the channel access opportunity for the subframe by fast LBT for DRS transmission. However, as shown in Figure 2-1, DRS transmission within DMTC window may not be aligned with configured periodic CSI-RS subframe. In order to achieve the benefit of allowing CSI-RS transmission for CSI measurement in DRS transmission burst, aperiodic CSI-RS transmission for CSI measurement in DRS subframe, i.e., moving CSI-RS together with DRS within DMTC should be supported.
Proposal 1: Aperiodic CSI-RS transmission for CSI measurement in DRS subframe, i.e., moving CSI-RS together with DRS within DMTC should be supported.
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Figure 2-1: Possible CSI-RS transmission for CSI measurement on LAA SCell
To support aperiodic CSI-RS transmission, we should consider that how UE identifies the presence of aperiodic CSI-RS transmission. Since this aperiodic CSI-RS transmission is occurred in DRS subframe within DMTC, the identification of DRS subframe within DMTC can be used for this purpose. As described in our companion contribution [2], assuming that eNB transmits the DRS at most once within each DMTC window, we propose that UE assumes that the first subframe containing PSS/SSS/CRS detected within DMTC window is the DRS subframe and other subframes containing same PSS/SSS/CRS within DMTC is not the DRS subframe. So we consider that UE can identify the presence of aperiodic CSI-RS within DMTC based on the detection of DRS from serving LAA SCell.
Proposal 2: UE assumes that the first subframe containing PSS/SSS/CRS detected within DMTC window is the DRS subframe which contains CSI-RS for CSI channel measurement.
Other aperiodic CSI-RS/IM outside DMTC may also be beneficial to provide additional CSI measurement opportunities at appropriate timings. However, it requires a dynamic indication of the presence of aperiodic CSI-RS/IM and then some periodic CSI-RS/IM resources may become unnecessary overhead. Such the optimization with big impact should be investigated in future release considering the tight schedule of Rel-13 completion.
3. Configuration details of CSI-RS in DRS for CSI measurement
Existing configuration of NZP-CSI-RS includes a number of antenna ports, resource configuration index, subframe configuration including subframe offset and periodicity, scrambling identity and QCLed CRS information. Except for the subframe configuration, i.e., subframe offset and periodicity, we think same configuration parameters should be basically applied to both periodic CSI-RS in PDSCH transmission burst and CSI-RS in DRS subframe which is potentially aperiodic. Therefore, since the presence of CSI-RS in DRS subframe can be identified by UE detection of DRS as argued in previous section, additional configuration for CSI-RS in DRS may not be necessary. 
Proposal 3: Except for the subframe offset and periodicity, UE assumes the same configuration parameters between periodic CSI-RS in PDSCH transmission burst and CSI-RS in DRS subframe.
However, regarding the resource configuration of CSI-RS, since the number of available CSI-RS resource configuration in DRS subframe without PDSCH is limited, i.e., only resource configuration patterns using symbol #9 and #10 are available, we can consider different resource mapping patterns for CSI-RS in DRS subframe to achieve the same number of available resource configuration patterns for CSI-RS as in normal subframe. For example, new CSI-RS resource mapping pattern discussed in Rel-13 MIMO WI [3] can be considered for CSI-RS resource mapping pattern in DRS subframe. But different from DwPTS, DRS subframe without PDSCH contains both PSS/SSS and does not contain DMRS. Hence, for CSI-RS in DRS subframe without PDSCH, new CSI-RS resource mapping pattern utilizing some unused symbols (e.g., symbol #2 and #3) can be considered. An example is shown in Figure 3-1 (c).
Proposal 4: For CSI-RS in DRS subframe, UE can assume different resource mapping patterns from those in normal subframe.
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Figure 3-1: CSI-RS configuration patterns for different subframe types in LAA
4. CSI reporting
Regarding the CSI reporting, since supporting TM1/2/3/4/8/9/10 for LAA was agreed, supporting both periodic and aperiodic CSI reporting for an LAA Scell seems straightforward unless aperiodic wideband CQI reporting with no PMI and single PMI is specified. 
5. Conclusion 

In this contribution, we have discussed on issues related to CSI measurement and reporting for LAA. We made the following proposals. 

Proposal 1: Aperiodic CSI-RS transmission for CSI measurement in DRS subframe, i.e., moving CSI-RS together with DRS within DMTC should be supported.

Proposal 2: UE assumes that the first subframe containing PSS/SSS/CRS detected within DMTC window is the DRS subframe which contains CSI-RS for CSI channel measurement.
Proposal 3: Except for the subframe offset and periodicity, UE assumes the same configuration parameters between periodic CSI-RS in PDSCH transmission burst and CSI-RS in DRS subframe.
Proposal 4: For CSI-RS in DRS subframe, UE can assume different resource mapping patterns from those in normal subframe.
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