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Introduction

An ad hoc meeting on BS specification improvement was held Tuesday evening 19.20 – 21.10.

The following companies and organizations were present: Ericsson, Nokia, Huawei, Qualcomm, CATT, NTT DOCOMO, ZTE, Keysight, Cablelabs, Verizon, Orange, Skyworks, Rohde & Schwarz.
Agenda

1. LBT core requirements
2. Functional tests for LAA BS

3. Multi-node testing

4. LS to TSG RAN on multi-node tests (not treated)
Key to document handling:

“Agreed” by the ad hoc
1.
LBT core requirements
[11] R4-162109, "Updates on LBT core requirements for TS 36.104" (Ericsson LM). (other)

[12] R4-162291, "Correction on LBT requirement for LAA" (Huawei). (CR)

[13] R4-162685, "On channel access procedures requirements for LAA" (Nokia). (other)
Elements for a way forward on LBT core requirements:
Energy detection threshold
1. -72 dBm/20 MHz [11] [13]
2. According to equation (from RAN1) depending on P_Tx [12]

Discussion: 

Huawei: OK to have single value.
Way forward: The value -72 dBm/20 MHz was agreed.
Maximum channel occupancy time (MCOT)
1. 8 ms [11] [12] [13]
Discussion: 
Cablelabs: Is this for Priority class 3?

Huawei: That is the case, we do not do all the categories for testing.

Qualcomm: This needs to be specified in the test spec.

Cablelabs: Would like to test another priority class with a smaller value.

Ericsson: If the BS can satisfy a requirement for one class, it is reasonable that it can meet MCOT for other priority classes. It is related to functionality.

Cablelabs: Priority class 1 is the smallest (2 ms), should be tested instead of Priority class 3.

Huawei: Will the smallest MCOT be the more challenging one?

Qualcomm: Proposal to put Priority class 1 as ffs as an alternative requirement.
Huawei: It does not matter which one we test.
Cablellabs: Agrees to priority class 3.
Way forward: The value 8 ms, based on Priority class 3 was agreed.
Energy detection “accuracy”
1. 90% [11] [12] [13]
Discussion: 
Cablelabs: Proposes 99%, based on discussion in the Anaheim meeting.

Qualcomm: Notes that 99% will just takes longer time, this is an energy detection test.

Ericsson: Agrees with Qualcomm that 99% would be a very stringent requirement.

Cablelabs: If the accuracy is +/-3-4 dB instead of +/-1 dB (for 99%), the impact will be larger.

Qualcomm: With 99%, you have to set the threshold with a much larger margin, much more conservative. If we do 99%, we would be in a very asymmetric situation.
Way forward: Agreed to keep 90% as working assumption. More input needed for 90% vs. 99%.
2.
Functional tests for LAA BS

[1] R4-162215, "Details of LBT tests for LAA" (Ericsson LM). (other)
[2] R4-162222, "Introduction of LBT functionalities tests for LAA " (Ericsson LM). (CR)
[3] R4-162295, "Consideration on DL LBT test procedure" (Huawei). (other)
[4] R4-162576, "LBT testing proposal for LAA" (Qualcomm Incorporated). (other)
[5] R4-162593, "Discussion on LBT and fair coexistence tests for LAA" (BROADCOM CORPORATION). (discussion)
[6] R4-162687, "On LBT performance tests" (Nokia). (other)

Elements for a way forward on ”functional tests”:
Principles for test

1. Aligned with the corresponding procedure in EN 301 893 [1] [4]
2. Test based with an interfering signal varying above and below threshold [3]
3. Test with two nodes, where the LAA node replaces a WiFi node and WiFi performance is assessed [5]

Discussion:
Ericsson: The contribution in [5] is really a multi-node test.

Cablelabs: ETSI BRAN is still working on the test procedure.
Way forward: Tests should be aligned with the corresponding procedure in EN 301 893, and also be aligned with future progress in ETSI BRAN.
Functionality tests to include:

1. Testing the Energy Detection (ED) threshold and detection accuracy [1] [3] [4] [6]
2. Testing Max Channel Occupancy Time (MCOT) [1] [3] [4] [6]
3. Minimum Idle time tests [1] [4]
Discussion:

Way forward: Agreed to include tests of Energy Detection (ED) threshold and detection accuracy, Max Channel Occupancy Time (MCOT) and Minimum Idle time.
ED threshold to use:
2. -72 dBm [1]

3. According to equation (from RAN1) depending on P_Tx [3]

Discussion:

Way forward: The energy detection threshold for testing will be -72 dBm/20 MHz.
The detailed test procedures for TS 36.141 will be discussed and developed further off-line, targeting a CR at RAN4#79.
3.
Multi-node testing

[7] R4-162216, "Multi-node tests for Rel-13 LAA" (Ericsson LM). (other)
[8] R4-162296, "Consideration on multi-node test for LAA" (Huawei). (discussion)
[9] R4-162577, "On multi-node tests for LAA: categories and key aspects" (Qualcomm Incorporated). (other)
[5]

R4-162593, "Discussion on LBT and fair coexistence tests for LAA" (BROADCOM CORPORATION). discussion)
[10] R4-162688, "On multi-node test for LAA" (Nokia). (other)

Elements for a way forward on ”multi-node tests”:

Principles for test

1. All tests should be conductive tests. [7] [8] [9] 

Discussion:

Way forward: Agreed that all tests should be conductive tests.
Number of AP/eNB to consider

1. Two nodes (AP/eNB). [7] [8] [9] [5]
Discussion:
Cablelabs: The Broadcomm paper has multiple “links”.

Rohde & Schwarz: Are the stations used as “stimulus” for the nodes?

Yes.
Way forward: Agreed to use two nodes, the number of stations is ffs.
Number of channels to consider

1. One channel. [8] [9] [5]
2. Two and three channels [5]

Discussion:
Ericsson: Since this tests the behaviour of the nodes, one channel is sufficient.

Cablelabs: The Broadcomm proposal was for multiple links, not multiple channels.
Way forward: Agreed to use one channel for the tests.
Channel BW for test

1. 20 MHz [7] [8] [9] [10]
Discussion:

Way forward: Agreed to use 20 MHz channel BW.
Channel access priority

1. Priority class 3 can be chosen for the test. [7] [8]

Discussion:
Cablelabs: The Broadcomm proposal in [5] tests Priority 1, 2 and 3 over different links simultaneously. A compromise solution would be to test the smallest and the largest one (1 and 3), simultaneously or not would be ffs.

Ericsson: More time needed before we decide on priority classes.

Cablelabs: The priority class defined is for the victim.

Huawei: Will the impact of the aggressor really change if we change the Priority class for the victim?

Way forward: Agreed to have a maximum of two priority classes, details ffs, simultaneously or not is also ffs.
Metrics to use in the tests

1. Throughput of the nodes under full buffer condition [8] [9] [5]
2. Two test categories to consider: channel selection tests and performance tests. [9]
(Channel selection may be covered by functional test)
3. [Best Effort], Video (UPT and latency) and Voice (Latency and outage) metrics [5]

Discussion:
Cablellabs: Will be decided based upon the Priority classes.
Way forward: Throughput is the metric for a best effort service. Other metrics are ffs, depending on priority classes chosen.
Scope of testing

1. Symmetric/technology neutral tests shall be defined (LAA to Wi-Fi and Wi-Fi to LAA) [8] [9] [10]
2. Should focus on few key cases which can be easily reproduced [9]

3. Performance tests should include LAA to LAA and LAA to Wi-Fi performance [9]

4. Separately test for Best Effort, Video and Voice access priority [5]

5. Test Uplink & downlink of WiFi network [5]

6. Low/medium/high loads [5]

7. Different Rx signal levels above and below ED threshold [5]

Discussion:
Cablelabs: In theory technology neutral, but WiFi is widely deployed.

Qualcomm: With “symmetry”, the idea is that the test setup could be applied to WiFi in the same way as for LAA. The tool is applicable cross-technology and for both LAA eNB and WiFi AP.

Ericsson: Testing uplink and downlink of WiFi can be put as ffs.

Cablellabs: Varying the load may be of less importance, high load is the most important. 

Ericsson: Propsoed that we test for high load, other loads ffs.

Qualcomm: We should test above ED level.

Cablellabs: In reality, in public places, most traffic is below -80 dBm, this is a behavioural test, not a conformance test. WFA already sent an LS to RAN1 on LBT testing.
Qaulcomm: The draft LS response from RAN1 points at RAN4 to make the decision.
Way forward: 
Agreed to target “cross-technology fairness”. 
Should focus on few key cases which can be easily reproduced and not add unnecessary tests.
Agreed to test for high load, other loads ffs.
The levels for testing are ffs.
How to capture multi-node tests

1. Proposed for a new 3GPP TR, to be decided by TSG RAN. [7] [9] [10]
2. To be considered how to capture agreements beyond June 2016 (close of WI) [8]

Discussion:

Way forward: Develop text for a new TR, propose the creation of a TR in an LS to TSG RAN.
4.
LS to TSG RAN on multi-node tests
R4-162108, "LS to RAN on new RAN4 TR for documenting multi-node tests for LAA " (Ericsson LM). (LS out)

Abstract: LS to RAN on new RAN4 TR for documenting multi-node tests for LAA 
(Not treated):

