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1. Introduction
In RAN1 LAA ad-hoc meeting, RRM measurement and CSI measurement for LAA was discussed, with the following agreements.
Agreements:
· Design targets of LAA DRS includes at least
· LAA DRS should at least support for RRM measurement
· Detection of DRS from a cell based on a single DRS occasion

· Feasibility is for further evaluation
· Transmission burst containing DRS signals should consist of continuous OFDM symbols

· FFS: How to realize contiguous OFDM symbol transmission 
· Consider RRM enhancements, including RSSI measurement and reports
· FFS: RRM measurement based on a single DRS occasion
· DRS design should allow DRS transmission on an LAA SCell to be subject to LBT

· Consider the following 2 options for the transmission of DRS within a DMTC window if LBT is applied to DRS
· Alt1: DRS is transmitted subjected to LBT in fixed subframe(s) within the configured DMTC

· Alt2: if LBT prevents transmission of DRS in the fixed subframe(s), allow the DRS to be transmitted in different subframe(s) within the configured DMTC if LBT succeeds
· Modifications to Rel-12 DMTC configuration are FFS
· Note: this does not preclude the possibility to allow other DRS transmissions outside of the configured DMTC
· Interference measurement for CSI is not allowed outside of the serving cell transmission periods.
In this contribution, RRM measurement and CSI measurement for LAA are further discussed. 
2. Discussion 
2.1
RRM measurement for LAA
Based on the above agreement, LAA DRS should at least support for RRM measurement and transmission burst containing DRS signals should consist of continuous OFDM symbols in order to avoid other unlicensed system to re-occupy the channel when DRS is transmitted. In the following, we give our initial consideration on the LAA DRS design to fulfill such requirement.

The simplest way to generate a DRS burst consisting of continuous OFDM symbols is transmitting other reservation signals on the blank symbols within the Rel-12 DRS signals bursts. However, if such reservation signals only provide the function of channel reservation, the total overhead would be large; therefore this method is not preferred. An alternative is to re-design the DRS structure. Some useful signals can be transmitted on the empty OFDM symbols within the Rel-12 DRS burst. For example, additional SSSs besides Rel-12 DRS burst containing PSS/SSS/CRS and/or CSI-RS can be transmitted. These SSSs can occupy all blank OFDMs within the Rel-12 DRS burst. Note that for each LAA cell, in order to occupy all blank OFDM symbols, multi-SSSs may be transmitted. SSSs from different LAA cells can be FDM multiplexed. As illustrated in [1], such additional SSSs can be utilized by the UE to improve the cell detection performance and RRM measurement performance. Furthermore, such a design helps to realize the design target of Rel-13 LAA DRS that detection of DRS from a cell based on a single DRS occasion.
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Figure 1: An example of LAA discovery signal burst.
Proposal 1: Additional SSSs besides Rel-12 DRS burst containing PSS/SSS/CRS and/or CSI-RS can be transmitted to form Rel-13 DRS burst occupying continuous OFDM symbols.
Another remaining issue during the RAN1 LAA ad-hoc meeting is whether RRM measurement can be based on a single DRS occasion. As agreed in RAN1#79 meeting, for LAA design option, supporting at least 20MHz system BW option in the 5GHz band and system bandwidths < 5 MHz are not considered for PHY layer options in LAA. Therefore, only medium and large system bandwidth would be supported in LAA band. Larger system bandwidth provides the premise of RRM measurement bases signals within only a single DRS occasion. RRM performance evaluations using a single DRS occasion shall be carried out based on the detailed design of the Rel-13 DRS burst.
Proposal 2: RRM measurement based on a single DRS occasion shall be taken into account when designing the Rel-13 DRS burst for LAA.

Finally, considering the above two agreed options for the transmission of DRS within a DMTC window if LBT is applied to DRS, Alt 2 (i.e. if LBT prevents transmission of DRS in the fixed subframe(s), allow the DRS to be transmitted in different subframe(s) within the configured DMTC if LBT succeed) would be better since more LBT chance for DRS transmission may be provided. However, the additional DRS transmission opportunity brought by Alt 2 over Alt 1 depends on the DRS duration and as well as the transmission duration of the ongoing transmission nodes (e.g. LAA eNB of another operator or WIFI). Therefore, it is worthwhile to consider allowing DRS transmission outside of the configured DMTC. In other words, besides the DMTC window, more subframes can be configured as the potential DRS transmission subframe, e.g., several additional subframes uniformly distributed between two adjacent DMTC windows. Uniformly distributed DRS subframes may improve the probability of successful LBT.
Proposal 3: Consider to allow more DRS transmission opportunities between two adjacent DMTC windows to improve the probability of successful LBT for DRS transmission.
2.2
CSI measurement for LAA
For LAA, CSI measurement and reporting becomes much more challenging for the UE given the LAA eNB’s discontinuous transmission on the unlicensed carrier. In order to reflect the real interference when the LAA eNB is transmitting, it has been agreed in the last RAN1 LAA ad-hoc meeting that interference measurement for CSI is not allowed outside of the serving cell transmission periods. On the other hand, for the channel measurement, periodic CSI-RS transmission can’t be expected due to the maximum transmission time limitation and LBT required in LAA carrier. Thus, periodic CSI-RS feedback would not be possible for LAA. If the eNB fails to occupy the channel when it is supposed to transmit CSI-RS, the UE may not measure and report timely CSI feedback, which would affect the data scheduling. Thus, methods to reduce the CSI feedback delay shall be studied for LAA. 
One method is to provide sufficient CSI-RS/CRS transmission chances for CSI measurements to reduce the CSI feedback delay. For example, CSI-RS/CRS can be transmitted within the data burst when the eNB has occupied the channel. In addition, CSI-RS/CRS in DRS burst can also be used for channel measurement. Note that more CSI-RS/CRS ports may need to be transmitted in DRS burst for the purpose of channel measurement. 
Furthermore the LAA eNB can send an indicator to the LAA UE when CSI-RS or DRS for CSI measurement are transmitted. The timing between the indicator and the transmitted CSI-RS or DRS can be predefined or informed in the indicator.
Proposal 4: Schemes to enhance the CSI measurement and reporting mechanism for LAA needs to be further studied.
3. Conclusion
In this contribution, RRM measurement and CSI measurement for LAA were discussed. From the discussions, we have the following proposals.
Proposal 1: Additional SSSs besides Rel-12 DRS burst containing PSS/SSS/CRS and/or CSI-RS can be transmitted to form Rel-13 DRS burst occupying continuous OFDM symbols.

Proposal 2: RRM measurement based on a single DRS occasion shall be taken into account when designing the Rel-13 DRS burst for LAA.

Proposal 3: Consider to allow more DRS transmission opportunities between two adjacent DMTC windows to improve the probability of successful LBT for DRS transmission.

Proposal 4: Schemes to enhance the CSI measurement and reporting mechanism for LAA needs to be further studied.
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