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Introduction

An ad hoc meeting on BS specification improvement was held Tuesday evening 19.15 – 21.05.
The following companies and organizations were present: Ericsson, Nokia, Huawei, Qualcomm, CATT, NTT DOCOMO, Keysight, Orange, Rohde & Schwarz, Samsung, Dish, CMCC, Vodafone, Intel.
Agenda

1. LBT testing
2. Multi-node tests for LAA BS
3. Response LS on PUSCH transmission for eLAA
Key to document handling:

“Agreed” by the ad hoc
1.
LBT testing
Reference documents from plenary:
[1] R4-163778, "LBT performance test" (Nokia).

[2] R4-163779, "Introduction of LBT performance test for LAA" (Nokia).  ( Return to
[3] R4-163937, "Consideration on minimum idle time" (Huawei).

[4] R4-163938, "Further consideration on DL LBT test procedure" (Huawei).

[5] R4-163939, "Introduction of DL LBT test procedure into TS 36.141" (Huawei).

[6] R4-164206, "On LTB tests definition for LAA" (Qualcomm Incorporated).
[7] R4-164207, "MCOT, idle time, and channel sensing test for LAA" (Qualcomm Incorporated).

[8] R4-164208, "A possible approach to LBT back-off test procedure" (Qualcomm Incorporated).

Scope and baseline for LBT testing
Scope:
1. Tests with no or static interference [1] [4] [6]
2. Tests with dynamic interference (For later in [8])
Discussion:
Baseline:
1. Align test procedure and parameters with ETSI BRAN [7]
2. Other? 
Discussion:
Nokia: Test procedures should be aligned; they should be laid out as for other tests.

Huawei: How we align with ETSI BRAN, when it is still being updated.

Qualcomm: Some parts like MCOT are already agreed, the dynamic interference is still under discussion. The goal for this meeting could be a CR for the fixed interference tests.

Agreed that content should be as ETSI BRAN, but layout as in 3GPP.
Layout of test in CR:

1. Aligned with Clause 4.8 (Format and interpretation of tests) [2] [5]

2. Other/variations? 

Discussion:
Components for LBT testing

Procedure first step:

1. ”Set the base station to transmit a signal according to E-TM 1.1 at manufacturer’s declared rated output power with 20 MHz channel bandwidth. Channel Access parameters to be tested is selected based on Table 15.1.1-1 in TS 36.213.” [2] 

2. ”Set the base station to transmit a signal according to E-TM1.1 at manufacturer’s declared rated output power with 20MHz channel bandwidth in full buffer (Transmission is needed/requested during the whole test).” [5]
3. Based on EN 301 893 [7]
· Base Station under testing (DUT) is connected to the companion device. Signal generator, spectrum analyzer, DUT and companion device are connected using a set-up similar to the one shown in Figure 1. 

· The wanted signal at DUT shall be sufficient to maintain a reliable link for the duration of the test.

· Interferer generator does not generate any signals at this point in time.

· The spectrum analyzer is configured with proper settings. 

· A 20MHz operating channel is selected based on the raster defined in 36.141 for Band 46
Discussion:
Nokia: ETM1.1 for the wanted signal may need to be looked at further for MCOT, it only support 6 ms max Tx time. 

There is a proposed modification in the CR, referring to Frame structure Type 3. To be looked at further off-line when drafting the CR.
Minimum idle time:
1. The transmitter OFF period between two consecutive transmitter ON periods shall not be less than 25 µs [2]
2. The transmitter OFF period shall not less than the minimum idle time of 33us. [5]

3. It shall be verified that the Idle Period between successive transmissions is not less than [7]
· Td usec + [4]*slot_duration less than TBD_2% of the time, and

· Td usec + [7]*slot_duration less than TBD_3% of the time
Discussion:
Qualcomm: Proposes to put it in square brackets for now.

Ericsson. This will be discussed at next BRAN.

Huawei: The Nokia and Huawei numbers are the same, with different interpretation.

Qualcomm: Should the minimum idle test only test the deferred time for one priority class, and then we wait for ETSI BRAN to update the test procedure?

Agreed to develop a text off-line based on the Qualcomm proposal. Further updates will be needed after ETSI BRAN decision.

ED threshold for testing:
1. ”Generate the AWGN interfering signal of -72dBm/20MHz + 3 dB with 20 MHz channel bandwidth at the same centre frequency” [2]

2. ”Generate the interfering signal of AWGN with 20 MHz channel bandwidth at the same centre frequency as the tested channel. The interfering signal shall be above the energy detection threshold level + 6.5 dB.” [5]

Discussion:
Qualcomm: Wants to consider ED +3 dB.

Ericsson: Thinks the second proposal would not look good in ETSI BRAN, we should align the test procedures and numbers.

Huawei: Clarifies that in 36.133 there is already a 4 dB measurement uncertainty, and the baseband calculation needs to be considered as well. When combining RF and baseband, the value will be higher. 

Qualcomm: Proposal for 4 dB in brackets.

Agreed to use ED + [4 dB].
“Test pattern”:
1. ”The step 3) is repeated multiple times (>100?) according to a certain interfering signal time pattern required as below: ...” [5]
2. No specific pattern (?) [2] [8]

Discussion:
Huawei: We need to test the 90% probability, so multiple tests are needed.

Qualcomm: We should have it as simple as possible. Huawei and Nokia should work together to merge the proposals?

Ericsson: In the BRAN procedure, you start with the interferer off, then turn it on for minimum idle time and MCOT, then you keep the interferer on during a certain time and allow a certain fraction of transmissions to occur.

Qualcomm: The Huawei proposal looks like a dynamic pattern. 

Agreed to base the text on Nokia’s proposal, will update it together with Huawei.

Test set-up / Figure for measuring system:

1. Proposal in [2] and [5]:
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2. Proposal in [7]
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Discussion:

Proposal 1 agreed.
Dynamic interference /LBT back-off test procedure
· RAN4 should investigate if defining an LBT test with dynamic interference is needed or already covered by multi-node tests. [6][8]

Discussion:

Qualcomm: It is already agreed to have this for later. Invite alternative approaches for next meeting. We also have to see what ETSI BRAN does.
Way forward
Discussion:
Nokia: A CR can be developed for agreement; there will be a few brackets.
Nokia will draft the CR, based on the above agreements, using R4-163779 as baseline.
For the LS from WiFi Alliance, an LS response could have the CR (and any way forward agreed) as attachment.
2.
Multi-node tests for LAA BS

Reference documents from plenary:
[10] R4-163777, "LAA multi-node test" (Nokia).

[11] R4-163940, "Further consideration on multi-node test for LAA" (Huawei).

[12] R4-164209, "Additional aspects on multi-node tests" (Qualcomm Incorporated).

[13] R4-164218, "Details on multi-node tests for Rel-13 LAA" (Ericsson).
[14] (R4-164219, "Skeleton TR for proposed TR for multi-node tests" (Ericsson).)
[15] R4-164432, "Testing Level of Received Signal for LAA Channel Access Mechanism" (CableLabs).

Elements for a way forward on Multi-node tests
Scope of multi-node tests:

1. Tests should also cover Wi-FI to LAA performance [10] [11] [12]
Discussion:
Testing level for multi-node tests:
1. Equal to or above ED threshold (-72 dBm) [10] [12]

2. Above and below ED threshold [13]

3. Below ED [15]

Discussion:
Qualcomm: We could make progress by agreeing that both above and below will be tested, with numbers ffs.

Agreed that both above and below ED should be tested, numbers are ffs.
Metric for multi-node tests:
1. Throughput degradation should be used as criteria for evaluation [10] [12] [13]
2. Throughput for Priority class 3 and full buffer [11]

3. VoIP traffic Outage for Priority class 1 [11] [13]
Discussion:
Huawei: Some concern on the use of “degradation”.
Agreed to use “throughput” as criteria for Priority class 3 and VoIP traffic Outage for Priority class 1.
Number of stations in multi-node tests:
1.   Introduce one station for each node (i.e. two) in multi-node test [11] [13]
Discussion:
Reference baseline:
1. Choose a number of commercial devices in the market and test their absolute performance, i.e. without any other device competing with them for the spectrum resource, and select the one with medium performance. or 
Choose a number of commercial devices in the market and test their performance loss, i.e. with the same type of device competing with them for the spectrum resource, and select the one with medium performance loss. [11]

2. Building an AP+AP reference from a collection of commercial APs [12]
3. Defining a Golden Reference implemented in the test equipment (TE) [12]
Discussion:
Rohde & Schwarz: Tests should be predictable and reproducible, difficult to find a “golden device” on the market.
Ericsson: Notes that this is for a TR to serve as a guideline, not a test spec.

R&S: We should still make the test predictable, though they are in a TR.

Huawei: We may not need a “golden reference”, a test equipment can have a reasonable implementation. We should not define that here.

R&S: We should describe what the test is doing and not the equipment to use.

Qualcomm: We need to describe a rigorous methodology, but WiFi has a very large variance of performance, so test equipment may not be representative.

Huawei: We do not have to define this here.

Conclusion that no specific “golden device” or equipment will be defined.
Priority classes:
1. Maximum of two representative priority classes tested [10]

2. Same or similar access priority between nodes [11]

3. Tests only for channel access priority class capabilities declared for the LAA node [13]

Discussion:
Qualcomm: Asks for the proposal by Huawei, why only the same? There would probably be no impact for VoIP vs. VoIP.
Huawei: Use “similar” since WiFi and LAA priority classes may not be defined the same way.

Further discussions are needed on proposal 2 above.
Way forward
Discussion:
A way forward will be drafted by Qualcomm, based on the points agreed above.
The way forward will also make reference to the draft TR skeleton in [14], noting that there were no technical concerns.

3.
Response LS on PUSCH transmission for eLAA
Draft LS to consider:
[16] R4-164678, "Response LS on PUSCH transmission for eLAA" (Nokia).

Discussion:
The LS is endorsed by the AH. It will be presented for approval in the RF session Wednesday morning.
