3GPP TSG RAN WG1 82bis Meeting
R1-155096
Malmo, Sweden, October 5th – 9th, 2015
Agenda Item:
7.2.3.1
Source:
Huawei, HiSilicon
Title:
Evaluations for energy detection threshold
Document for:
Discussion and decision 
1 Introduction
At RAN #82 meeting, it is agreed that RAN1 shall identify adaptation rules for LAA to adaptively lower the maximum energy detection threshold [1]:
· RAN1 shall identify adaptation rules for LAA to adaptively lower the maximum energy detection threshold to ensure co-existence with other RATs including Wi-Fi and good performance of LAA
· Technologies that ensure co-existence with other RATs including Wi-Fi, using alternative means not requiring lowering of the maximum energy detection threshold, are not precluded.

· At least the following shall be considered in defining the adaptation rules of the maximum energy detection threshold:

· Antenna gain and number of transmit antennas

· Coexistence with LAA in absence of other RATs including Wi-Fi

· The maximum rated EIRP of the LAA transmission point within unlicensed band

· The maximum EIRP within the transmission burst following the LBT procedure 

· The transmission bandwidth

· Measured ambient noise floor

· Deployment scenario: Indoor, outdoor

· Estimated Load on the operating channel

· Feasibility of the co-existence test

· Single global solution

· In regions and bands/sub-bands without regulations, define an upper bound for the maximum energy detection threshold taking into consideration

· May be based on bandwidth and presence of other RATs

In this contribution some evaluations are performed for the co-existence of LAA and another LAA system, to investigate the potential upper bound of energy detection threshold when only-LAA co-exsitence is determined.  As described in one companion contribution [2], the simulation results show that when only LTE transmission is detected, increased energy detection threshold should be allowed to help to improve the frequency reuse and system performance of LAA network.
2 CCA-ED threshold of LAA coexisting with another LAA system

In this contribution, evaluations are performed for the co-existence of LAA systems from two operators based on Cat.4 LBT scheme. The detailed simulation assumptions are shown in Appendix. In particular, the CWS is adjusted between [16, 1024] with 9us ECCA slot length and ACK/NACK feedback based CWS adaptation scheme is used (detailed procedure shown in [3]). With 23dBm EIRP within 20M bandwidth, different energy detection thresholds of LAA are tested:
· Energy detection threshold = -70dBm, -60dBm, -55dBm, -45dBm, -40dBm,-30dBm.
The simulation results are shown in Figure 1. As illustration, (23, - 70) means that EIRP is 23dBm including 18dBm transmission power and 5dBi antenna gain and energy detection is -70dBm. 
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Figure 1: LAA average UPT for LAA and LAA co-existence under various LAA CCA-ED thresholds

From simulation results, it can be observed that with increase of LAA energy detection threshold before saturation point (about -40dBm), the LAA performance keeps improving for all traffic loads. 
Proposal: In case of LAA only deployment, energy detection threshold can be increased to be not less than -40dBm.
3 Conclusion

In this contribution, we performed evaluations for the co-existence of LAA and another LAA system with different CCA-ED thresholds. Based on the simulation results, we draw the following observations:
Proposal: In case of LAA only deployment, energy detection threshold can be increased to be not less than -40dBm.
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Appendix: Simulation assumptions
The default parameters in the simulation can refer to the baseline in [4]. Besides, some other selected assumptions are given in the following table.

Table 6  Detailed simulation assumptions
	Parameters 
	LAA-LTE 

	Carrier number
	1

	Traffic model
	BB. FTP3 with packet size of 0.5Mbytes. 
Victim Wi-Fi with UL traffic, others with DL traffic only.

Two additional VoIP UEs are deployed for the victim Wi-Fi network.

The ratio between DL and UL traffic for victim Wi-Fi is with 50% and 50%.

	UE density
	10 UEs per operator per cluster

	Tx mode
	MIMO with 1 layer transmission

	LBT scheme
	Cat. 4

	LAA eCCA / Wifi CCA backoff counter
	1~N CCA slots of LAA-LTE, where N~[1,q];

Cat. 4: q~[16, 1024]

	ECCA slot length
	 9us

	MPDU size
	NA

	Max transmission time
	4ms

	HARQ 
	Retransmission with max 3 times 

	Rate control
	Closed loop

	RTS/CTS
	NA

	MCS
	Up to 256QAM for LAA and Wi-Fi

LDPC for Wi-Fi


























































































































