3GPP TSG-RAN WG2 Meeting #91bis
R2- 154845
Malmo, Sweden, October 5-9, 2015
Agenda item:
7.1.2
Source: 
Qualcomm Incorporated
Title: 
Further considerations on RRM for LAA 
Document for:
Discussion and Decision
1. Introduction

During RAN2#91, the following agreements were made regarding RRM measurements [1]:
	Agreements
1
A UE is only expected to detect and measure cells transmitting DRS during the configured DRS DMTC window.

4
Introduce measurements of average RSSI and channel occupancy (percentage of time that RSSI was above a threshold) for reporting in LAA





The following issues were identified as deserving further study:

1) How to detect/measure other operator LAA cells.

2) Whether outdated or inaccurate measurements due to absent DRSs are problematic.
2. Discussion
2.1. Detecting and measuring other operator LAA cells
As described in [2], 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. According to the current RAN1 agreements, the DRS may occur in any subframe within a configured DMTC 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 
During RAN2#91, it was understood that typical same-operator deployment of LAA cells consist of synchronized DMTC windows, to enable the UE to detect and report LAA cells. It was, however, unclear how report other-operator cells, since these would typically not be aligned with the DMTC configured at the UE.

During RAN1#82, a working assumption was made relaxing the restriction of DRS being transmitted only within the DMTC:

In an unlicensed carrier, DRS and PDSCH can be multiplexed and transmitted within a subframe , at least in subframes 0 and 5, where the PDSCH transmission follows Cat4 LBT scheme defined for PDSCH

This means that LAA DRS may also be present outside of the DMTC, i.e, as part of the regular data burst. Considering the working assumption in RAN1, we note that if a LAA cell from another operator is transmitting frequently, its data burst is expected to at least occasionally fall within the UE’s configured DMTC window. Hence, the configured DRS DMTC window is sufficient to allow detection of DRS from other operator cells.
Proposal 1: Confirm the current RAN2 agreement also for non-operator LAA cells: 

A UE is only expected to detect and measure cells transmitting DRS during the configured DRS DMTC window.
2.2. Outdated measurements due to LBT
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 the following issues:

· A cell may appear to be strong when in fact it is no longer transmitting on the channel

· A reporting event may be triggered erroneously due to outdated measurements

Based on the observations, we note that the scenario to be avoided is when a LAA cell appears stronger than it is (due to outdated/inaccurate measurements).  In case the cell is a neighbour cell, we propose that the UE removes the cell from the list of detectable cells if it cannot measure the cell for an extended period of time. For a serving cell, the UE resets its Layer-3 filter, effectively reporting the lowest RSRP/RSRQ value.   
Proposal 2: If a neighbor LAA cell cannot be measured for an extended period of time (potentially due to LBT or other reasons), the UE considers the cell as undetectable. 
Proposal 3: If a serving LAA cell cannot be measured for an extended period of time, the UE resets the Layer-3 filter and reports the lowest RSRP/RSRQ value. 
3. Conclusion
In this contribution we consider RRM enhancements to support LAA-LTE. The following proposals were made:

Proposal 1: Confirm the current RAN2 agreement also for non-operator LAA cells: 

A UE is only expected to detect and measure cells transmitting DRS during the configured DRS DMTC window.
Proposal 2: If a neighbor LAA cell cannot be measured for an extended period of time (potentially due to LBT or other reasons), the UE considers the cell as undetectable. 

Proposal 3: If a serving LAA cell cannot be measured for an extended period of time, the UE resets the Layer-3 filter and reports the lowest RSRP/RSRQ value in the measurement report. 
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