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1. Introduction

RAN2 has begun discussion in RAN2#89 on Licensed-Assisted Access using LTE (LAA-LTE) including preliminary agreements on the RRM functionality required for LAA. In this contribution, we continue the discussion on RRM for LAA by further taking into account the latest agreements taken by RAN1 and their impact on RAN2 specifications.  
2. Discussion
In the RAN2#89 meeting, the following agreement was made, which considers DRS as a starting point for LAA RRM [1]:

With DRS as starting point, RAN2 considers the RRM measurement and reporting would be feasible for LAA. Further input from RAN1 is required (e.g. whether RSRQ is supported; how DRS differs from Rel-12; …)
Afterwards in the RAN1 LAA Ad-Hoc meeting, RAN1 made the following agreements on RRM and DRS [1]:

Agreements on RRM and RSSI measurement reports:
· Consider RRM enhancements, including RSSI measurement and reports

· FFS: RRM measurement based on a single DRS occasion

Agreements on Discovery Signal Design:
· 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 
Agreements on Discovery Signal Transmission:
· 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
Agreements on LBT design enabling frequency reuse:
· Enabling frequency reuse for transmission by neighbor LAA cells of the same operator is one target of LAA design

· Above should be taken into account for design of LBT

In terms of RAN2’s work, the above agreements should be taken into account by considering:

· The further details on LAA DRS provided by RAN1
· Introduction of RSSI measurement reporting

· Improving coexistence among mixed/same operator deployments
In the following, we provide our views on the above issues.
2.1.  RRM based on LAA DRS
It has been agreed in RAN2 that DRS is a starting point for LAA RRM. It is clear, however, that Rel 12 DRS is not sufficient to satisfy the requirements for LAA operation. We consider in the following some of the key differences between Rel 12 DRS and LAA DRS:

1. Operation under LBT
It has been agreed that DRS design for LAA should allow DRS transmission on an LAA SCell to be subject to LBT. This is unlike the Rel 12 DRS, which occurs on guaranteed deterministic locations as configured in the DMTC.

In order to support DRS transmission under LBT, it is proposed that the concept of DMTC in Rel 12 DRS is generalized. Unlike Rel 12 DRS, the DMTC configuration for LAA consists of a periodically occurring time window wherein the LAA DRS would occur. This allows some flexibility at the eNB on when to send the DRS: in case the CCA procedure is not successful for the eNB at the start of the DMTC window, it may still transmit the DRS if the CCA is successful at a later time in the window. At the same time, the periodic window enables the UE to know when to attempt to perform LAA DRS measurements. The details of the measurement procedure at the UE within the window can be specified by RAN1.

Proposal 1: The DMTC configuration for LAA DRS includes a periodically occurring time window where the UE may assume DRS transmissions could occur. 
2. Activated and deactivated SCell measurements
Another difference between Rel 12 DRS and LAA DRS is with respect to serving SCells. The Rel 12 DRS configuration for a serving cell is only applicable when the serving SCell to be measured is deactivated. 

For LAA DRS, it is necessary to extend the DRS measurement procedure also to activated SCells. The reason being that, under LBT even activated SCells do not have guaranteed subframes for DRS transmission. Hence, configuring the UE to perform activated LAA SCell measurements based on DRS is required.

Proposal 2: The LAA DRS measurement procedure and reporting is applicable to all of the following 
a) activated configured SCells;

b) deactivated configured SCells;

c) neighbor cell measurements 
2.2. RSSI reporting for LAA
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 [2]:

· Consider RRM enhancements, including RSSI measurement and reports

While RSSI measurements are already defined for the UE in LTE (e.g as part of RSRQ), there is no reporting configuration defined for such measurements. Furthermore, there are potentially several differences between RSSI reporting and existing RSRP/RSRQ report, such as:

· RSRP/RSRQ measurements are reported on a per-cell basis, while RSSI measurements should at least be reportable on a per-frequency basis in order to support channel selection 

· New reporting events need to be defined based on RSSI based on a per-frequency comparison, instead of per-cell comparison
· How the LAA DRS is used for RSSI measurement

Thus, it seems that the existing RRM reporting configuration framework is not sufficient for reporting RSSI and a new reporting configuration should be defined, especially when considering support for channel selection.
Proposal 3: RAN2 investigates how to define new reporting configurations for RSSI measurements for improved channel selection and coexistence.

2.3. Improved co-existence and reuse in mixed deployments
Fair coexistence between nodes deployed by different operators is an important requirement in LAA-LTE design. Unlike in a typical licensed deployment, LAA-LTE cells may be deployed by multiple operators and in the same band and even in close proximity of each other. 

In addition, RAN1 has also agreed that enabling frequency reuse for transmission by neighbour LAA cells of the same operator is one target of LAA design [2]. Thus, neighbor node identification has the following benefits:

a.  For same-operator nodes, enables frequency reuse
b. For different operator nodes, enables better coexistence. 
Neighbour identification can be enabled by each node broadcasting the PLMN IDs of PLMNs it belongs to. Other nodes may be able to acquire the PLMN information either by directly listening to the broadcast PLMN IDs of a neighbour node, or by requesting UEs to provide the PLMN IDs in a measurement report for the neighbour node. Currently, the PLMN ID information is already broadcast in SIB1. 
We thus propose that:

Proposal 4: Broadcast of PLMN IDs of a node is supported by LAA cells for improved coexistence and frequency reuse.

3. Conclusion
In this contribution we consider RRM enhancements to support LAA-LTE, focusing on the following aspects: (a) enhancements needed for the Rel 13 LAA DRS; (b) enhancements needed for RSSI reporting; (c) enhancements to improve co-existence and reuse in mixed operator deployments.
The following proposals were made:

Proposal 1: The DMTC configuration for LAA DRS includes a periodically occurring time window where the UE may assume DRS transmissions could occur. 
Proposal 2: The LAA DRS measurement procedure may be configurable both for activated and deactivated SCells. 
Proposal 3: RAN2 investigates how to define new reporting configurations for RSSI measurements for improved channel selection and coexistence.

Proposal 4: Broadcast of PLMN IDs of a node is supported by LAA cells for improved coexistence and frequency reuse.
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