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1	Approval of agenda and scope
Aim of adhoc(s): 
-- achieve agremements needed for TR 36.789
-- a way forward with agreements
2	Test signal levels
2.1	Received signal level (interfering link)
Discussion:
[image: cid:image001.png@01D28902.4D16B780]
Note: In the following
S1		means the signal level of the link between the victim Wi-Fi AP and Wi-Fi STA
I1	means the signal level of the link between the aggressor Wi-Fi AP/LAA eNB and the victim Wi-Fi AP
I2	means the signal level of the link between the aggressor Wi-Fi AP/LAA eNB and the victom Wi-Fi STA
SIR	means the ratio between S1 and I2

HPE: one below the detection level and one below, S1 at -80 dBm and some other level above ED. If not the same levels then we need to discuss SIR. Low level When S1 is -80 dBm, then I1 is also -80 dBm. I2 approriately chosed. High level: S1 say -60 dBm, then I2 around -70 dBm. Test 1: All levels above, Test 2 all levels below.
Supported by Brocade (Ruckus), Broadcom, CableLabs.
Ericsson: when LAA declares -72 dBm, then LAA will transmit if interference below -72 dBm, what is the need? We prefer going for proposal 1 in Broadcom, high interference level above ED, high SIR.
Nokia: -72 dBm was chosen by RAN1, how LAA is designed, we agree with Ericsson. Proposal 1 from Broadcom only.
Broadcomm: what was the purpose of not testing below ED level? RAN1 has assured  IEEE that RAN4 will devise test above and below the ED.
HPE: We share Broadcomm’s puzzlement. We don’t understand why Ericsson would suggest that we already know what will happen when we test below -72dBm.  We want to measure what happens at levels below -72 dBm.
Chair: what is typical device measurement for AP? 
Broadcomm: there is a margin of 4 dB for LAA ED tests
Nokia: currently the tolerance is 4 dB, however we agree we will update this value. We will synchronise with eTSI BRAN, there is a -72 dBm threshold.
Qualcomm: this 4 dB is for a requirement that is present and tested in rAN4, but there is no equivalent test in IEEE.
HPE: It was initially expected that S1 and I1 would be the same and that we would test with both values below and above ED.
Qualcomm: is it correct that the “above and below ED” refers to I1 link?
Ericsson: in our tests we have done, the RSSI accuracy was +/- 6 dB in the low level test, establishing the WiFi baseline gets difficult. Repeatibility in the test?
Broadcomm: the first things, the RSSI accuracy is not related to the link levels? The links are calibrated independently of what is reported by the device. 
HPE: It is irrelevant to discuss the accuracy of the devices used in the testbed.  Each of the links can be indepdently calibrated.  We still do not understand why this should become an argument for not testing testing below ED?
Ericsson: what is the purpose of the test?
HPE: The purpose remains as it has always been understood: to determine whether LAA can coexist with Wi-Fi as fairly as Wi-Fi with itself.
Qualcomm: my question not answer to the question about I1. It is a difficult discussion. It looks that some companies want to  do above ED only. Would be acceptable to keep below EDwith a reasonable SIR in both cases?
Broadcomm: our original proposal had the same SIR = 0 dB in both cases.
HPE: we have made a proposal (as above). We insist a low signal level be tested.
Chair: can we agree for the high-level signal level test? 
Huawei: let’s try to agree on the high-level part. 
Qualcomm: if will be very difficult to see the HPE/BC proposal as a compromise.
Broadcomm: why does the test have to be carrier out at median?
Cablelabs: There has been a proposal for the high level. There will be no formal agreement w/o an agreement for the test below ED. This is not bargaining on parameter values.
Chair: for the above ED test, SIR = 10 dB S1 at -57 dBm, I1 = I2 = -67 dBm? (as per Broadcomm proposal) Any objection to this?
Huawei: not ready to accept. 
Chair: what is the expected behaviour below the ED?
HPE: Generally, what we expect is that degradation in TP of the victim Wi-Fi link in the presence of LAA will be similar to what it experiences in the presence of a co-channel Wi-Fi system.
Nokia: counterproposal is SIR = 15 dB, S1 = -52 dBm signal I1 = -67 dBm for I1=I2.
Ericsson: support this
Broadcomm: Wi-Fi can support the highest data rates  between -62 and -67 dBm.  So, what is the purpose of building a 10-15dB margin in this test configuration?
Broadcomm: any inaccuracty will apply to both victim and aggressor.
THURSDAY

The chair presented the following:
· Example low-level: I1 = -80 dBm, S1 = -80 dBm 
· LAA/Wi-Fi (LAA aggressor) worse than Wi-Fi/Wi-Fi baseline since no deference based on ED and no technology-specific detection
· Example high-level = -67 dBm, S1 = -52 dBm
· Wi-Fi/LAA (Wi-Fi aggressor) worse than LAA/LAA baseline since (legacy) Wi-Fi will not defer to LAA below -62 dBm, but there is no Wi-Fi pass/fail criterion
· Testing at ”cell-edge” (near Wi-Fi REFSENS)
· RSSI accuracy
· 3GPP tests normally carried out above REFSENS 
---------
HPE: The chair has misstated the fairness criteria as previously agreed in this body.  Fair coexistence is defined in terms of the relative impact of LAA on Wi-Fi compared with the impact of Wi-Fi on itself.  The impact of Wi-Fi on LAA is not part of the agreed criteria for fairness.  Regarding the chair’s reference to cell edge levels, we want to make it clear that we are not talking about a marginal case, but about the levels at which significant Wi-Fi traffic is carried. Regarding repeatability, while there may be variations among devices, our experience and that of the test labs who have experience in establishing Wi-Fi v. Wi-Fi coexistence baselines, there is no difficulty in calibrating signal levels on any of the links at any of the proposed levels, and there is no significant issue with repeatability.  We have seen that there is in fact very good reability at levels down to at least -82dBm.
Ericsson: we are not against LAA tests, it should be robust tests. We ave experienced in the lab that there is some Wi-Fis for cochannel tests, some of the wifi devices AP at least one of those with load 40-50% was rejection access to all AP that were requesting connection. We are testing a technology against an implementation. We define test that can be mad with reasoanble test time. The results are different between test runs. The rSSI was +/-6 dB we don’t get repåeatbility (run by CETECOM).
Broadcomm: many points, I don’t understand why RSSI measurment accuracy is an issue in setting up the tests. Even for LTE the RSRP accuracy varies between +/-6dB to +/11 dB..
Broadcomm: setting the link should depend not on the reporting inaccuracy of the device. -80 dBm is a very good signal strength.
Cablelabs: I just think we discuss different things. If we all accept the experience that the implementation of wifi devices is completely unpredictable, then our conclusion is that we cannot do the tests with the current approach. To choose parameters that are not respesenting a realistic scenario is not a solution. Ericsson should conclude that the tests are impossible.
Qualcomm: from what we design, even with good chip test, running the test twice with the same equipment gives Qualcomm: from what we design, even with good chip test, running the test twice with the same equipment gives large variance. We agree with CableLabs that this does not preclude to do the testing. We still need to run tests. The test will be sensitive to the inaccuracy. We believe all technologies can use and coexist in the 5GHz spectrum, not only Wi-Fi and LAA. We want to avoid a testing point which imposes design limitation and technology evolution. There are several way of coexisting, we do not want to set up a working point for which the only solution is to perform ED/PD like Wi-Fi. It is also interesting to see how Wi-Fi works in interference scenario. If the intention is to design a test at 0dB SIR with the point of proving we need a PD to perform TDM exactly like Wi-Fi, then we understand the proposal of 0dB SIR. We still believe running the I1=-80 dBm with 10 dB is a very meaningful test since it is below ED and the different coexistence mechanism compared to Wi-Fi will be triggered.
Ericsson: we don’t conclude that tests are possible, but important that if it passes the test in our lab, then it should also pass the test in a test lab. It is wide variety of performance in wifi devices. Variance of the CDF is quite large, not easier to pass if it’s a CDF.
HPE: I don’t know what is wrong with your lab? Of course, you can create variability, but you can also identify the sources of that variability, determine whether they are relevant, and control for that variability. The variability across a general population devcies will, in any case, be represented in the CDF. We don’t see large variation between trials of a single device, even for devices taken straight off-the shelf. Are you suggesting that you no longer wish to test below ED? Is it now the QC and Ericsson position that test below ED will fail?
Broadcomm: one suggestion we take one topic at a time, SIR and test level. QC did mention that the parameters proposed in the BC are values where LAA will fail without PD. We point out the purpose of the test is a coexistence test, not a functional test of ED. The test should reflect deployment.
Qualcomm: whatever threshold you run we provide equal or better coexistence than wifi. 
Cablelabs: I atill think we are discussing the wrong things, one goal of LAA was fairness, not more impact to wifi than other wifi. In the design we decided ED was suffucuent for achieving that goal. Now we are saying that those goal cannot be fulfilled.
Nokia: Nokia also conducted recently test in cETECOM and we have exacly the same outcome as Ericsson has. There is a huge problem with WiFi-repeatibility. Independent labs
Ericsson: we would like to have a test that is repeateble and stable, that is why we propose a test above ED. 
Broadcomm: the LAA needs to be fair to WiFi and not vice versa. This is not a bidirectional goal
Cablelabs: Before many more companies are reporting problems with the tests, we should address the issue of repeatibility.. 
Qualcomm: the scope of this test is not to verify RAN1 specification. -72 dBm is a minimum requirement, for instance one can use a lower threshold.  One can coexist in infinite number of ways. 
Broadcomm: 
HPE: We need tests in which S1 is near -80 dBm to ensure that LAA will not impact significant sensitive traffic. A significant amount of Wi-Fi data is carried at levels in the neighbourhood of -80 dBm. We acknowledge that there may be some vaiation in resuilts at S1 = -82 dBm. But you will find that CETECOM and other labs would confirm that results as low as -82 dBm are repeatable.
Nokia: no problem with the levels, we can agree SIR = 15 dB
Broadcomm: We would like meeting to note that according to Nokia, a typical value of an SIR in a LAA Wi-Fi coex environment in the presence of collisions is 15 dB. This contradicts with RAN1 LAA design statements that decided a value can be lower than even -13.5 dB. We would like the meeting to note that there is a 28.5 dB difference to what Nokia has agreed in RAN1.
Nokia: for this meeting we provided sim results based on rann1 assumptinos for indorr and outdoor scenario: 15 dB based on these results.
Broadcomm: it is not an analysis of the data, it’s a manipulation of the ran1 data. It chooses interferers that are further and furter apart. Our earlier propoal was zero SIR for all signal levels and in the current meeting we have already compromised significantly from that position while none of the LAA companies have compromised at all from their initial position of 15dB SIR. so we cannot compromise any more . 
HPE: We also note that Nokia analysis appeast to keep S1 constant and vary the I1.  Of course we will find that reducing the interfering signal while holding the wanted traffic signal levels constant will results in an apparent increase in SIR.  But this has absolutely no bearing on the purpose of these tests.
Qualcomm: can companies accept the following proposal: test both above and below. For the below ED case: I1 = I2 = -80 dBm, S1 = -70 dBm
Nokia: would like to reject statements that Nokia has manipulated data. We have not manipuklated data.
Broadcomm: we should stick only to the RAN objective that LAA shall coexist fairly with Wi-Fi and , that should be tested.
Qualcomm: there is no such a test of CW adaptation, BRAN harmonized standard is testing the idle time in the absence of collisions.

Agreement:
For high-signal test: S1 = XXX, I1 = XXX dBm, I2 = XXX
For low-level: TBD

2.2	SIR (wanted signal)
Discussion:
[bookmark: _GoBack]See above.
Agreement:

3	Pass-fail criteria

Discussion:
HPE: we shared some text and rationale for a pass/fail test
Qualcomm: in general we see two issues: only 3 APs and 2 STAs, only a subselection of permutations. If we agree on all possible permutations, there is some good text we can include in the TR.
HPE: We are open to increasing the number of devices and the number of permutations, bearing in mind our objective not to unnecessarily add to the complexity or time it takes to complete the tests.
Chair: can you collabirate on some text to include?
Agreement:
4	Traffic cases
Mixed traffic cases.
Discussion:
Not treated.
Agreement:

5	Test complexity
Number of test cases and setup.
Discussion:
Not treated.
Agreement:

6	Completion of the TR 36.789
Remaining issues
Discussion:
Chair: ask RAN to extend the SI one meeting cycle, possibly move to a later release.
Agreement:
The meeting was closed at 910pm.


Background documents for agenda (not to be treated)
From RF Chairman’s report Tuesday evening.
[bookmark: _Toc474153244]6.1	Study on multi-node testing for LAA [FS_LTE_LAA_multinode_test]
R4-1701627	Way forward on mutli-node tests for Rel-13 LAA
					Source: Ericsson
Abstract: 
Way forward on mutli-node tests for Rel-13 LAA
Discussion: 

Decision: 		The document was not treated.


[bookmark: _Toc474153245]6.1.1	General [FS_LTE_LAA_multinode_test]

R4-1701624	Updated TR 36.789 v0.0.4: Multi-node tests for LAA
					36.789 v0.0.3
					Source: Ericsson
Abstract: 
Updated TR 36.789 v0.0.4: Multi-node tests for LAA
Discussion: 

Decision: 		The document was not treated.



R4-1701227	TP for 36.789: On the need for inclusion of future Wi-Fi system
					36.789 v0.0.3
					Source: Huawei
Abstract: 

Discussion: 

Decision: 		The document was not treated.


R4-1701228	On pass/fail criterion
					Source: Huawei
Abstract: 
This contribution is for approval.
Discussion: 

Decision: 		The document was not treated.

R4-1701226	TP for 36.789: Updates on section 5 and 6.1
					36.789 v0.0.3
					Source: Huawei
Abstract: 

Discussion: 

Decision: 		The document was not treated.

R4-1701625	Traffic test cases related to multi-node tests for Rel-13 LAA
					Source: Ericsson, Qualcomm, Huawei, Nokia, Alcatel-Lucent Shanghai Bell, Skyworks, AT&T, Verizon
Abstract: 
In this contribution, we provide discussions related to different traffic test cases and our proposals related to this for multi-node tests.
Discussion: 

Decision: 		The document was not treated.


R4-1701626	TP for TR 36.789 v0.0.4: Tools and approach for Multi-node tests
					36.789 v0.0.3
					Source: Ericsson, Qualcomm, Huawei, Nokia, Alcatel-Lucent Shanghai Bell, Skyworks, AT&T, Verizon
Abstract: 
TP for TR 36.789 v0.0.4: Updates in throughput tests procedures
Discussion: 

Decision: 		The document was not treated.


R4-1701628	On test complexity and time requirements for multi-node tests in Rel-13 LAA
					Source: Ericsson, Nokia, Alcatel-Lucent Shanghai Bell, Qualcomm, Huawei
Abstract: 
In this contribution, we discuss the potential complexity and time requirement for multi-node tests for LAA in Rel-13.
Discussion: 

Decision: 		The document was not treated.


R4-1700841	Wi-Fi / LTE Coexistence Lab Testing Effort
					36.789 v0.0.4
					Source: Wi-Fi Alliance
Abstract: 

Discussion: 

Decision: 		The document was not treated.

SIR
R4-1701607	SIR operating point for multi-node tests
					Source: Qualcomm Incorporated, Ericsson, Verizon
Abstract: 
In this contribution we present system level simulations to be used as a guidance for the selection of the SIR target for the multi-node tests. Based on our results, and considering other general observations, we make a specific proposal for the SIR value.
Discussion: 

Decision: 		The document was not treated.

R4-1701766	SIR simulation results
					Source: Nokia, Alcatel-Lucent Shanghai Bell, Skyworks Solutions, Verizon
Abstract: 
In this contribution, we present and discuss simulation results for SIR for Multi-node test.
Discussion: 

Decision: 		The document was not treated.


R4-1701862	SIR proposals for multi-node tests
					Source: BROADCOM CORPORATION
Abstract: 

Discussion: 

Decision: 		The document was not treated.


R4-1701879	Further Implications of Wi-Fi Field Measurements for Multi-Node Testing
					36.789 v0.0.4
					Source: Hewlett-Packard Enterprise
Abstract: 
Empirical data in support of setting realistic levels for wanted traffic and interfering signals in multi-node testing.
Discussion: 

Decision: 		The document was not treated.


[bookmark: _Toc474153246]6.1.2	Throughput Test [FS_LTE_LAA_multinode_test]
[bookmark: _Toc474153247]6.1.3	Outage Test [FS_LTE_LAA_multinode_test]
R4-1701608	TP for TR 36.789: update on section 6.2
					36.789 v0.0.3
					Source: Qualcomm Incorporated, Huawei, Ericsson, Nokia, Skyworks Solutions, Verizon
Abstract: 
In this TP for TR 36.789 we provide the text procedure for the outage tests described in section 6.2.
Discussion: 

Decision: 		The document was not treated.


[bookmark: _Toc474153248]6.1.4	Others [FS_LTE_LAA_multinode_test]
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