3GPP TSG RAN WG4 Meeting #79

R4-164432         
Nanjing, China, May 23rd – 27th, 2016
Agenda item:

6.10.2
Source:
CableLabs
Title:
Testing Level of Received Signal for LAA Channel Access Mechanism
Document for:

Discussion and Decision
1 Introduction

A Rel-13 WI named LAA for LTE has been approved in RAN #68 [1] to “specify LTE enhancements for a single global solution framework for licensed-assisted access to unlicensed spectrum which enables operation of LTE in the 5GHz unlicensed spectrum for low power secondary cells based on regional regulatory power limits using carrier aggregation”. Continuation of this WI named enhanced LAA for LTE has also been approved in RAN #70 [2] to specify support for UL transmission in the unlicensed band. The objective of both WI’s include “fair coexistence between Wi-Fi and LAA and fair coexistence between different LAA systems. It has been further stated that “coexistence measures should still allow efficient operation of all coexisting technologies. This shall be ensured by following the recommendations and conclusions from the TR on LAA and continuing to consider coexistence for the specification work”.
An important part of ensuring co-existence in unlicensed band is to perform listen-before-talk (LBT) to access the channel.  Correct operation of LBT requires accurate measurement of RSSI and proper selection of RSSI threshold to determine channel occupancy. It is important to choose the threshold value according to user distributions representing real channel deployments. 
In the last RAN4 meeting, it was agreed to use ED threshold of -72dBm based on RAN1 decision and it was further stated that “whether to test Rx signals above ED threshold or below ED threshold or both are FFS”[3]. It should be noted that a chosen ED threshold value does not guarantee co-existence of other users above or below the threshold although the impact of interference is felt more for users who are observed to be below the threshold. Therefore, it is important to test proper functionality above and below the given threshold value. 
In this contribution, we present field measurement data from real Wi-Fi deployments obtained from multiple cable operators and share our views on the appropriate testing level to enable fair co-existence between LTE LAA and Wi-Fi communications.      
2 Discussion
We obtained Wi-Fi link signal strength and noise floor measurements from Wi-Fi networks used by multiple cable operators. The data consists of field measurements at outdoor access points (APs) operating at 5GHz. It is a collection of over 1,000,000 (1 million) individual measurement samples from 13,000 distinct outdoor APs for the duration of multiple days. The RSSI values were obtained from both DL and UL data transmissions, and not from control messages.
The distribution of DL RSSI is shown in Figure 2-1.  It can be seen that the median value of RSSI is -80 dBm and 76% of users’ signal strength is less than -72 dBm. 

Figure 2-2 shows UL RSSI distribution. It is seen that the median value of RSSI is -85 dBm and 85% of users’ signal strength is less than -72 dBm. The distribution of the noise floor is also presented in Figure 2-3. The median value of the noise floor is -95 dBm. 
Based on this data, it can be concluded that with the given ED value of -72 dBm for LAA LBT mechanism, most of the Wi-Fi users will be neglected by LTE LAA users and treated as noise. 
[image: image1.png]100.0%
80.0%
60.0%
40.0%
20.0%

0.0%

(TT——" L
-46 -49 -52 -55 -58 -61 -64 -67 -70 -73 -76 -79 -82 -85 -88 -91 -94
RSSlin dBm

6.0%
5.0%
4.0%
3.0%
2.0%
1.0%
0.0%

DL RSSI pdf
e CDF





Figure 2‑1. DL RSSI Distribution
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Figure 2‑2. UL RSSI Distribution
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Figure 2‑3. UL Noise Floor Distribution

Observation 1: The in-field DL RSSI mesaurements indicate that the median value of RSSI is -80 dBm and 76% of users’ signal strength is less than -72 dBm.

Observation 2: The in-field UL RSSI measurements show that median RSSI is -85dBm. Setting the LAA ED threshold level to -72dBm will ignore 85% of Wi-Fi users. 
Observation 3: The in-field noise floor measurements for the same data collection sessions show that median noise floor is at -94dBm, 9 dB below the UL RSSI median.
Proposal: RX signal levels below ED threshold should be tested for multi-node tests.
3 Conclusions
The observations and proposals made in this document are summarized as follows:
Observation 1: The in-field DL RSSI mesaurements indicate that the median value of RSSI is -80 dBm and 76% of users’ signal strength is less than -72 dBm.

Observation 2: The in-field UL RSSI measurements show that median RSSI is -85dBm. Setting the LAA ED threshold level to -72dBm will ignore 85% of Wi-Fi users. 

Observation 3: The in-field noise floor measurements for the same data collection sessions show that median noise floor is at -94dBm, 9 dB below the UL RSSI median.
Proposal: RX signal levels below ED threshold should be tested for multi-node tests.
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