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Introduction
During RAN plenary in June 2016, a new study item has been approved in [1]. Previously, three way forwards [2],[3],[4]have been agreed on coexistence tests for Rel-13 LAA in RAN4#78bis, RAN4#79 and RAN4#80, respectively. 
The coexistence tests are divided in two parts: LBT functional tests and multi-node tests. LBT functionalities were discussed and agreed in RAN4#79 meeting and further updated later. LBT functional tests are specified in TS 36.141, while the multi-node tests are captured in TR 36.789. 
In this contribution, we provide a list of proposals to address the remaining issues for multi-node tests. 
Multi-node tests
The latest agreements are described in [7]. In the following sections we provide our view on the remaining issues which are still open for discussions 
Traffic test cases
According to our understanding, when best effort traffic is tested in aggressor link, then it is important to test both best effort and voice traffic in the victim link.
Scenario 1 and 2 in the table below relates to 802.11 victim devices when LAA devices are aggressors. As agreed in [7], Scenario 3 and 4 are mirror scenarios with respect to scenario 1 and 2, respectively. The purpose of the tests in scenario 3 and 4 when IEEE 802.11 is the aggressor is to help 3GPP to validate LAA and enhancement of system performance; the test procedures will be exactly the same as the ones defined for scenario 1 and 2, although there will be no pass/fail criterial for IEEE 802.11.
	Scenario
	Case
	Victim DUT
	Companion victim DUT
	Aggressor DUT
	Companion aggressor DUT
	Traffic in victim link
	Traffic in aggressor link

	1
	Baseline (1a)
	802.11 AP
	802.11 STA
	802.11 AP
	802.11 STA
	Best effort
	Best effort

	
	Test (1a)
	802.11 AP
	802.11 STA
	LAA eNB
	LAA UE
	Best effort
	Best effort

	
	Baseline (1b)
	802.11 AP
	802.11 STA
	802.11 AP
	802.11 STA
	Voice
	Best effort

	
	Test (1b)
	802.11 AP
	802.11 STA
	LAA eNB
	LAA UE
	Voice
	Best effort

	2
	Baseline (2a)
	802.11 AP
	802.11 STA
	802.11 AP
	802.11 STA
	Voice
	Voice

	
	Test (2a)
	802.11 AP
	802.11 STA
	LAA eNB
	LAA UE
	Voice
	Voice

	
	Baseline (2b)
	802.11 AP
	802.11 STA
	802.11 AP
	802.11 STA
	Best effort
	Voice

	
	Test (2b)
	802.11 AP
	802.11 STA
	LAA eNB
	LAA UE
	Best effort
	Voice

	3
	Baseline (3a)
	LAA eNB
	LAA UE
	LAA eNB
	LAA UE
	Best effort
	Best effort

	
	Test (3a) 
	LAA eNB
	LAA UE
	802.11 AP
	802.11 STA
	Best effort
	Best effort

	
	Baseline (3b)
	LAA eNB
	LAA UE
	LAA eNB
	LAA UE
	Voice
	Best effort

	
	Test (3b) 
	LAA eNB
	LAA UE
	802.11 AP
	802.11 STA
	Voice
	Best effort

	4
	Baseline (4a)
	LAA eNB
	LAA UE
	LAA eNB
	LAA UE
	Voice
	Voice

	
	Test (4a) 
	LAA eNB
	LAA UE
	802.11 AP
	802.11 STA
	Voice
	Voice

	
	Baseline (4b)
	LAA eNB
	LAA UE
	LAA eNB
	LAA UE
	Best effort
	Voice

	
	Test (4b) 
	LAA eNB
	LAA UE
	802.11 AP
	802.11 STA
	Best effort
	Voice



The above mentioned traffic cases are enough as far as we understand. Thus, we propose not to consider mixed traffic cases, where voice and best efforts are multiplexed in time. This would only complicate the tests and not really add any additional information compared to tests mentioned above. 

Proposal-1: Agree on traffic cases for multi-node tests as described in Section 2.1

RX signal levels
We have discussed RX signal levels in our previous contribution [5]. In the multi-node test design, the tests can be performed at least on two different signal levels at which the tested device listens to the channel for other active transmitter(s). These two levels are described below:
1. Since LAA threshold is at -72dBm/20MHz, we propose to define one test signal level at above -72dBm/20MHz.  This could be -67dBm/20MHz.
2. Another test signal level can be defined which is well below the ED threshold. This can be used to verify enhanced below ED functionality. One good value could be to consider a test signal level around IEEE 802.11 RSSI statistics. We propose to select this level as -82dBm/20MHz. 
Based on the above discussions, we propose to consider two different RX signal levels and the two levels could be as described below. 
Proposal-2: The tests can include two different RX signal levels, 
(1) -67dBm/20MHz and 
(2) -82dBm/20MHz.
Wanted signal operating level
In the test setup, the RX levels should be set as long as TRX links (i.e. IEEE 802.11 AP to IEEE 802.11 STA and LAA BS to LAA UE) experience reasonable SIR. The scope of the multi-node tests study item is indeed to create a set of meaningful tests which represent realistic/typical operating conditions. Since the very first step before operating in 5GHz unlicensed spectrum is a selection of the best available channel, it is reasonable to expect that in a typical operating condition the signal to interference ratio will be significantly higher than 0dB. This is confirmed by the measurement data provide in Figure 1. The figures is obtained by post processing data provided in [8]through a Gaussian CDF approximation. RSSI distributions from both wanted signal (MyBSSID) and interferer signal (OBSSID) are provided. The main observation we can make is that SINR distribution is in the range of 10-20dB, thus confirming that a typical operating point is characterized by SINR (and SIR) well above 0dB.
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[bookmark: _Ref466023119]Figure 1. RSSI distribution for desired signal (MyBSS) and interference (OBSS)
Based on the evidence provide, we propose to select SIR=15dB as representative of actual operating levels in real networks. 
Based on the above, we observe the following:
Observation: The RX levels should be set as long as TRX links (i.e. IEEE 802.11 AP to IEEE 802.11 STA and LAA BS to LAA UE) experience reasonable SIR.
 We propose the following:
Proposal-3: The RX levels should be set as long as TRX links (i.e. IEEE 802.11 AP to IEEE 802.11 STA and LAA BS to LAA UE) experience SIR is proposed to be set to 15dB.

Test pass/fail criteria
For both cases above, the criterion can be any of the following:
•	within x% of mean,
•	within min/max,  
•	within certain range, etc
We propose to use within 10% of the mean throughput as the pass/fail criteria. 
Proposal-4: Use within ±10% of the median of the mean throughput as the pass/fail criteria for best effort traffic case (i.e. throughput test).
We also believe that the following key points should be considered when determining the pass/fail criteria: 
· Test below ED will be subjected to higher variance. As a consequence, the pass/fail criteria could be different for below ED and above ED tests. It is reasonable for the below ED tests to allow a different variance. 
· For the below ED tests, it is also reasonable to have non-full buffer load while performing the tests. As an example: low load could be used for below ED tests.
· For pass/fail criteria the other system’s impact to LAA should be consider.
For VoIP traffic in victim link, one possible metric could MOS test. MOS or Mean Opinion Score gives VoIP testing a number value as an indication of the perceived quality of received voice. MOS test includes any of the following items when VoIP link quality is tested:
· Bandwidth
· Codec in use.
· Hardware
· Jitter
· Latency
· Packet Loss
In our case, we can consider jitter, latency, and packet loss as part of the MOS test. It's a subjective score of voice quality, but it is made up by weighting several KPIs including jitter, delay, packet loss, etc. More details on MOS criterion needs to be finalized.
Proposal-5: Consider MOS criterion for outage tests, details are FFS. 

	Scenario
	Case
	Traffic in victim link
	Traffic in aggressor link
	Pass/fail criteria

	1
	Baseline (1a)
	Best effort
	Best effort
	±10% of the median of the mean throughput

	
	Test (1a)
	Best effort
	Best effort
	±10% of the median of the mean throughput 

	
	Baseline (1b)
	Voice
	Best effort
	[MOS criterion]

	
	Test (1b)
	Voice
	Best effort
	[MOS criterion]

	2
	Baseline (2a)
	Voice
	Voice
	[MOS criterion]

	
	Test (2a)
	Voice
	Voice
	[MOS criterion]

	
	Baseline (2b)
	Best effort
	Voice
	±10% of the median of the mean throughput

	
	Test (2b)
	Best effort
	Voice
	±10% of the median of the mean throughput 

	
	
	
	
	Evaluation criteria

	3
	Baseline (3a)
	Best effort
	Best effort
	±10% of the median of the mean throughput

	
	Test (3a) 
	Best effort
	Best effort
	±10% of the median of the mean throughput 

	
	Baseline (3b)
	Voice
	Best effort
	[MOS criterion]

	
	Test (3b) 
	Voice
	Best effort
	[MOS criterion]

	4
	Baseline (4a)
	Voice
	Voice
	[MOS criterion]

	
	Test (4a) 
	Voice
	Voice
	[MOS criterion]

	
	Baseline (4b)
	Best effort
	Voice
	±10% of the median of the mean throughput

	
	Test (4b) 
	Best effort
	Voice
	±10% of the median of the mean throughput 





Conclusion
In this paper, we have described our proposals on remaining issues related to the multi-node throughput tests. The proposals are listed below:
Proposa-1: Agree on traffic cases for multi-node tests as described in Section 2.1
Proposal-2: The tests can include two different RX signal levels, 
(1) -67dBm/20MHz and 
(2) -82dBm/20MHz.
Proposal-3: The RX levels should be set as long as TRX links (i.e. IEEE 802.11 AP to IEEE 802.11 STA and LAA BS to LAA UE) experience SIR within a range of 10-15dB.
Proposal-4: Use within ±10% of the median of the mean throughput as the pass/fail criteria for best effort traffic case (i.e. throughput test).
Regarding the outage tests, we made the following proposal:
Proposal-5: Consider MOS criterion for outage tests, details are FFS. 
Based on these proposals and based on the discussions above, we propose a TP in [6].
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