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1. Introduction
Discussion took place at both RAN1#79 and RAN#66 on UE density for LAA evaluation.

In this document we compare the UE densities of the current LAA study assumptions [1] against other models for 5GHz deployments [2] that have been adopted by other standards organisations (IEEE 802.11).
This is provided as reference input to facilitate further discussion at RAN1#80.
2. Summary of Simulation Models
2.1
IEEE 802.11ax - Residential
	· 3D apartment block, 5 floors
· 20 (10mx10m) apartments per floor (100 total)
· 1 AP per apt.
· 10 STAs per apt.
· 5 x 80MHz channels (5GHz)
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2.2
IEEE 802.11ax - Enterprise
	· 8 (20x20m) offices within a building floor

· 4 APs per office

· 64 cubicles per office

· 4 STAs per cubicle
(256 STAs per office, 2048 per building floor)

· 4 x 80MHz channels (5GHz)
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Office Layout


2.3
IEEE 802.11ax – Indoor Small BSS
	· 19 (reuse 1) / 57 (reuse 3) cell layout (omni)

· Hexagonal radius R=10m

· 1 AP per BSS (i.e. per cell)

· 40 STAs per AP

· Reuse 1:  1 x 80MHz channel (5GHz)

· Reuse 3:  3 x 80MHz channels (5GHz)
	 SHAPE  \* MERGEFORMAT 





2.4
IEEE 802.11ax – Outdoor Large BSS
	· 19-cell layout (freq. reuse 1)

· ICD=130m

· 1 AP per BSS (i.e. per cell)

· 50 STAs per AP

· 1 x 80MHz channel (5GHz)
	 SHAPE  \* MERGEFORMAT 





2.5
3GPP LAA - Indoor
	· Single floor of one building (120x50m)

· 8 eNBs (4 for each of 2 operators)

· 10 UEs per 20MHz carrier per operator

· Y=4 carriers: 80 UEs in 80MHz

· Y=1 carrier:  20 UEs in 20MHz
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2.6
3GPP LAA - Outdoor
	· 4 small cell eNBs per operator within a “cluster”

· 2 operators, 8 eNBs in total

· UE dropping radius for cluster 70m

· 10 UEs per 20MHz carrier per operator

· Y=4 carriers: 80 UEs in 80MHz

· Y=1 carrier:  20 UEs in 20MHz
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3. UE Density Comparison
Two different forms of UE density are considered:
1) Number of UEs per unit area (NUE / km2)

2) Number of UEs per unit area per unit bandwidth (NUE / km2 / MHz)

Results for each of these two metrics and for each of the scenarios of section 3 are shown in Table 1, with corresponding plots in figures 1 and 2.

Table 1 – UE Densities

	UE Density Metric
	IEEE Residential
	IEEE Enterprise
	IEEE Indoor Small BSS
	IEEE Outdoor Large BSS
	3GPP Indoor (Y=4)
	3GPP Indoor (Y=1)
	3GPP Outdoor (Y=4)
	3GPP Outdoor (Y=1)

	NUE/km2
	100,000
	640,000
	153,960
	3416
	13,333
	3,333
	5,196
	1,299

	NUE/km2/MHz
	250
	2000
	641
	43
	167
	167
	65
	65
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Figure 1 – UE Density (per km2)
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Figure 2 – UE Density (per km2 per MHz)
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