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1. Introduction

In this contribution we discuss aspects of the LAA RRM framework based on DRS.   
2. Discussion
2.1. DRS measurement reporting
As described in [1], the DRS structure for LAA is based on the Rel12 DRS. The Rel12 DRS contains PSS/SSS, CRS and optionally CSI-RS and enables discovery and RRM of cells that alternate between On/Off state. The DRS may occur anywhere within a configured time window W and is periodic.  
For the LAA DRS, due to LBT constraints, it is not possible to guarantee that DRS transmissions will be periodic, since the eNB may not always be able to occupy the channel and transmit DRS during the window. This is illustrated in Figure 1.
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Figure 1: DRS transmission subject to LBT 
In LAA, DRS measurements will typically have the following use cases
· Reporting of serving cell measurements: the typical scenario is reporting measurements for an LAA SCell that is already configured at the UE

· Reporting of neighbor cells: in this case, the neighbor cells may be of the same or different deployment. 

In the case of LAA cells of the same deployment, it is beneficial that the DMTC time window W is overlapping so as to facilitate the UE measurement procedure. For example, if the UE is already configured with a serving LAA cell, it can use the configured DMTC window to also search for neighbor LAA cells. Furthermore, if gaps are required by the UE to perform measurements in some of the LAA frequencies, having a common DRS time configuration is desirable. 
Proposal 1: For LAA cells of the same operator, assume a typical deployment where the DRS DMTC window is common among LAA cells.
For LAA cells of different operators, it is not possible to ensure that the DMTC time window is always overlapping. In this case a mechanism is may be needed to allow the UE to detect the presence of other LAA cells (e.g for channel selection and coexistence purposes). One option is to rely on the same DRS window configured for the same operator case. The drawback in this case is that neighbor cells transmitting DRS outside of the UE’s configured DRS window may not be detectable. An alternative approach is to rely on RSSI measurements.   
Proposal 2: RAN2 to discuss alternatives for measuring LAA transmissions of different operators. Consider the following options:

a) Reuse the configured DRS window;
b) Measure RSSI in subframes outside the DRS window;
2.2. RSRP and RSRQ reporting
RAN2 has agreed that RSRP/RSRQ measurements should not be impacted by LBT:
	Agreement from RAN2#90
RSRP/RSRQ:


RAN2 assumes that the UE’s physical layer will only report valid RSRP/RSRQ measurement samples to RRC (i.e., L1 should not provide samples when DRS transmission was blocked by LBT). 




If the physical layer does not provide measurements to RRC for a very long time (e.g due to LBT), the layer 3 filter is effectively frozen, which may lead to measurement being reported long after being valid. Therefore it is desirable that a time indication is included with a LAA measurement report to indicate to the eNB how “fresh” the measurement is.
Proposal 3: Measurements reported for an LAA cell also contain a time indication of how recently the measurement was updated. 
2.3. RSSI measurements
Support for carrier selection is one of the key functionalities identified in the TR 36.889 [2]


As there is a large available bandwidth of unlicensed spectrum, carrier selection is required for LAA nodes to select the carriers with low interference and with that achieve good co-existence with other unlicensed spectrum deployments.
It seems clear that appropriate identification of low interference carriers in the unlicensed band plays an important role in co-existence. Besides, by minimizing interference the overall system performance is also improved.
Thus, RSSI measurements and reports are being considered for LAA in RAN1 as reflected in the following agreement from the RAN1 LAA Ad-Hoc [3]:

· Consider RRM enhancements, including RSSI measurement and reports
We believe RSSI reporting in LAA-LTE would serve two important purposes:

1- Performing RRM measurements in frequencies where DRS is not transmitted, i.e., to allow selection of unoccupied channels
2- Detection of presence of other interference with bursty nature (e.g from WLAN transmissions) 

According to the purposes identified above, we propose to define the following RSSI measurements for UE reporting:

· Average RSSI: The average RSSI observed by the UE over a configured observation time
· RSSI probability: The percentage of time individual RSSI measurements over the observation time exceeds a threshold. 
Proposal 4: Introduce measurements of average RSSI and RSSI probability for reporting in LAA
3. Conclusion
In this contribution we consider RRM enhancements to support LAA-LTE. The following proposals were made:

Proposal 1: For LAA cells of the same operator, assume a typical deployment where the DRS DMTC window is common among LAA cells.
Proposal 2: RAN2 to discuss alternatives for measuring LAA transmissions of different operators. Consider the following options:

a) Reuse the configured DRS window;

b) Measure RSSI in subframes outside the DRS window;
Proposal 3: Measurements reported for an LAA cell also contain a time indication of how recently the measurement was updated. 
Proposal 4: Introduce measurements of average RSSI and RSSI probability for reporting in LAA
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