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Introduction
LAA multi-node tests will be studied under a new SI, which is approved in [1]. TR36.789 corresponds to documentation from this SI. A skeleton is proposed in [2]. In this contribution, we propose a text for this TR which includes contents related to coexistence tests for LAA.
Text proposal
[bookmark: _GoBack]The following text proposal is intended for the Chapter 6.1 of TR 36.789.
<<<<< Start of TP <<<<<<
[bookmark: _Toc458776199]6	Multi-node Test cases for LAA
[bookmark: _Toc458776200]6.1	Throughput test
<Editor’s note: Include contents related to throughput tests >
[bookmark: _Toc458776201]6.1.1	Test purpose
The purpose of the multi-node throughput test is to verify whether a 5GHz device can receive certain level of throughput when other 5GHz systems are present in the spectrum. In our context, the purpose of this test is to evaluate the throughput performance of IEEE 802.11 AP when a LAA eNB transmit in DL.
[bookmark: _Toc458776202]6.1.2	Test procedure
The throughput test configuration consists of following devices and links:
· DUT A and DUT B are two nodes which transmits towards corresponding companion nodes. DUT stands for device under test.
· CDUT A and CDUT B are two companion devices which are of the same RAT as DUT A and DUT B, respectively. CDUT stands for companion device under test.

The test cases are listed below:
	
	DUT A
	DUT B
	Criteria

	Case 1:
	IEEE 802.11 AP
	IEEE 802.11 AP
	Impact of IEEE 802.11 transmitter on IEEE 802.11 throughput: DUT B IEEE 802.11 system achieves certain level of throughput in presence of DUT A IEEE 802.11 system.

	Case 2:
	LAA eNB
	IEEE 802.11 AP
	Impact of LAA transmitter on IEEE 802.11 throughput: DUT B IEEE 802.11 system achieves certain level of throughput in presence of DUT A LAA system.



Different signal levels are specified between different nodes in Section 5.1.1.
Case-1: Determination of baseline
The steps for case-1 are detailed below:
1. N number of IEEE 802.11 APs and N number of IEEE 802.11 STAs will be chosen, which will be used as corresponding DUT As and CDUT As.
2. Create DUT A to CDUT A link using one specific IEEE 802.11 AP and corresponding IEEE 802.11 STA as selected in step 1. This is refered to as Link A. 
3. Create DUT B to CDUT B link using one specific IEEE 802.11 AP and corresponding IEEE 802.11 STA as selected in step 1 (i.e. from remaining devices as selected in step 1 after performing step 2). This is referred to as Link B.
4. Interconnect all the devices as shown in Test setup in Figure xx. 
5. Set the received signal levels at CDUT A and CDUT B so that YdB SINR level is experienced at the CDUTs. Y can be 15dB, as an example.
6. Similarly, set the received signal levels as DUT A and DUT B as XdBm, where the value of X can be set as (-72+∆1)dBm.
7. Transmit full buffer DL UDP traffic for both Link A and Link B. Upon agreement, different traffic profiles can be used for Link A and Link B.
8. The aggregated throughput performance at CDUT A is captured over certain time window T1. T1 is FFS.   
9. Step 8 is repeated for at least Z times. Z is chosen such that Z*N provides a good number of samples to create CDF of aggregated throughput per traffic profile.
10. Step 2-9 is repeated (N-1) times by selecting new pairs DUTs and CDUTs.
11. The aggregated throughput CDF for (-72+∆1)dBm received signal level is created using the data received in Steps 9 and 10.
12. Above Step 2-11 are repeated for a new received signal level, i.e. (-82-∆2)dBm.  

Case-2: Coexistence case
1. N number of IEEE 802.11 APs and N number of IEEE 802.11 STAs will be chosen, which will be used as corresponding DUT As and CDUT As.
2. One LAA eNB and one LAA UE will be chosen, which will be used as corresponding DUT B and CDUT B.
3. Create DUT A to CDUT A link using one specific IEEE 802.11 AP and corresponding IEEE 802.11 STA as selected in step 1. This is referred to as Link A. 
4. Create DUT B to CDUT B link using the LAA eNB and corresponding LAA UE as selected in step 2. This is referred to as Link B.
5. Interconnect all the devices as shown in Test setup in Figure xx. 
6. Set the received signal levels at CDUT A and CDUT B so that YdB SINR level is experienced at the CDUTs. Y can be 15dB, as an example.
7. Similarly, set the received signal levels as DUT A and DUT B as XdBm, where the value of X can be set as (-72+∆1)dBm.
8. Transmit full buffer DL UDP traffic for both Link A and Link B. Upon agreement, different traffic profiles can be used for Link A and Link B.
9. The aggregated throughput performance at CDUT A is captured over certain time window T1. T1 is FFS.   
10. Step 8 is repeated for at least Z times. Z is chosen such that Z*N provides a good number of samples to create CDF of aggregated throughput per traffic profile.
11. Step 2-9 is repeated (N-1) times by selecting new pairs DUT A and CDUT A (i.e. from remaining devices as selected in step 1 after performing step 3).
12. The aggregated throughput CDF for (-72+∆1)dBm received signal level is created using the data received in Steps 10 and 11.
13. Above Step 3-12 are repeated for a new received signal level, i.e. (-82-∆2)dBm.  

[bookmark: _Toc458776203]6.1.3	Test metric
The CDF obtained in Case-1 and Case-2 are compared. The 50%-ile of the mean throughput in case-1 and case-2 can be defined as THP1 and THP2. The LAA eNB will pass the test, if any of the following conditions are met:
1. 
2. 
[bookmark: _Toc458776204]6.1.4	Test results

<<<<< End of TP <<<<<<
Conclusion
We propose to adopt the above mentioned text proposal for TR 36.789.
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