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1. Introduction

In RAN1 #80 meeting, there was a discussion on buffer occupancy for DL-UL LAA evaluation and the following agreements were made [1]:
Agreements:
· For DL+UL simulations

· For a UE, compute the fraction of the total simulation time that a UE’s buffer was not empty. An average over all UEs per operator should be reported. CDFs can be reported in addition.

· For an eNB, compute the fraction of the total simulation time that the eNB/AP’s buffer was not empty. An average over all eNBs/APs per operator should be reported. CDFs can be reported in addition.

· For an AP/eNB, compute the fraction of total simulation time that any UE served by the cell had a packet in its buffer for transmission on the UL. An average over all APs/eNBs per operator should be reported. CDFs can be reported in addition.

· Metric according to proposals in R1-150765 for DL+UL should be reported.

· The agreed ratio of mean served cell traffic to offered cell traffic should be reported independently for DL and for UL.
In this contribution, we provide preliminary evaluation results of DL-UL evaluation in Wi-Fi only scenario and discuss on the BO (buffer occupancy) for DL-UL evaluation.
2. Buffer occupancy for DL-UL
For the convenience of discussion, we define the following notations for BO options in the above agreements.
BO UE:
For a UE, compute the fraction of the total simulation time that a UE’s buffer was not empty.
BO DL:
For an AP/eNB, compute the fraction of the total simulation time that the eNB/AP’s buffer was not empty.
BO UL: 
For an AP/eNB, compute the fraction of total simulation time that any UE served by the eNB/AP had a packet in its buffer for transmission on the UL.
BO DL-UL:
For an AP/eNB, compute the fraction of the total simulation time that the eNB/AP’s buffer was not empty or any UE served by the eNB/AP had a packet in its buffer for transmission on the UL [2].
ρ:
The ratio of mean served cell traffic to offered cell traffic.
3. Evaluation results
In Figure 1 and 2, BO is depicted for DL-UL evaluation in Wi-Fi only scenario where the number of UEs is set to 20 UEs/operator and 50% DL traffic and 50% UL traffic are independently generated for FTP traffic model as agreed in RAN1 #80 [1]. In addition, we also provide BO and DL/UL UPT for low load (λ=0.20), medium load (λ=0.24) and high load (λ=0.26) in Table 1.
Figure 1. BO for DL-UL evaluation in Wi-Fi only scenario
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Figure 2. CDF of BO for DL-UL evaluation in Wi-Fi only scenario
	(a) λ =0.2 (low load)
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	(b) λ =0.26 (high load)
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Table 1. DL/UL Throughput for DL-UL evaluation in Wi-Fi only scenario
	λ
	BO DL-UL
	BO DL
	BO UL
	BO UE
	Avg. DL UPT [Mbps]
	Avg. UL UPT [Mbps]

	0.20
	15%
	8%
	9%
	2%
	37.9587
	37.5065

	0.24
	40%
	27%
	33%
	16%
	24.0945
	23.3231

	0.26
	60%
	46%
	54%
	30%
	15.1965
	14.4072


As shown in Figure 1, all BO options can reflect system load in DL-UL evaluation since it increases as packet arrival rate increases. However, BO UE seems to underestimate the system load in DL-UL evaluation having the lowest value among all BO options. For example, when BO UE indicates 30% of system load, the values of BO DL-UL and BO UL are about 60% and 54%, respectively.
Observation #1:
For the same packet arrival rate, BO UE underestimates system load in comparison to other BO options such as BO DL-UL, BO DL and BO UL.
In this perspective, BO DL-UL or larger value between BO DL and BO UL (i.e., max{BO DL, BO UL}) can be considered as a possible load metric for DL-UL evaluation. Though it was seen that the two load metrics have similar values in the above evaluation results, the gap between the two load metrics could be changed according to DL and UL traffic ratio. Thus, we prefer to use BO DL-UL as a load metric for DL-UL evaluation for consistency.
Suggestion #1:

BO DL-UL is preferred as a load metric for DL-UL evaluation.
4. Conclusions

In this paper, we have discussed the buffer occupancy for DL-UL evaluation and following observation and suggestion were made:
Observation #1:

For the same packet arrival rate, BO UE underestimates system load in comparison to other BO options such as BO DL-UL, BO DL and BO UL.
Suggestion #1:

BO DL-UL is preferred as a load metric for DL-UL evaluation.
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Annex. Evaluation assumptions

Table 1. System-level evaluation assumptions
	
	WiFi

	Number of carriers
	1

	Number of UEs per operator
	20

	Antenna configuration
	1Tx2Rx

	CCA threshold
	-62 dBm for CCA-ED
-82 dBm for CCA-CS

	CCA slot length
	8 us

	Tx burst length
	< 4 ms

	MCS
	Exclude 256 QAM

	RTS/CTS
	Not modelled

	Rate control
	Open loop
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