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1 Introduction
Way forward on coexistence tests for LAA was approved in last meetings in [1] and details of LBT related tests should be discussed in this meeting. This contribution discusses the detail LBT test procedures.
2 Discussion
Energy detection threshold and Maximum channel occupancy time can be tested together so the test set-up and test procedure are considered for both of the tests.
Maximum energy detection threshold is set based on the maximum output power of base station as in Figure 1. 
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Figure 1 Energy detection threshold vs. maximum eNB output power

Initial consideration on the test is discussed in [2]. According to the discussion it is proposed the test procedure on energy detection and MCOT as below:
1) Set the base station to transmit a signal according to E-TM1.1 at manufacturer’s declared rated output power with 20MHz channel bandwidth during the whole test (Transmission is needed/requested during the whole test). 
2) Measure the transmitter ON period during the continuous transmission (after initial CCA).
3) Generate the interfering signal of AWGN with 20 MHz channel bandwidth at the same centre frequency as the tested channel.
· If the interfering signal is above the energy detection threshold level + X dB, where X is the measurement uncertainty, the DUT either stops transmission or keep no transmission. 
· If the interfering signal is below the energy detection threshold level - X dB, where X is the measurement uncertainty, the DUT either continues the current transmission or starts a new transmission. Measure the transmitter ON period during the continuous transmission.
4) The above step is repeated multiple times (>100?) according to a certain interfering signal time pattern required as below:
· If the interfering signal is above the energy detection threshold level + X dB, the interfering signal should be present at least of 8ms (the maximum duration of the latest transmission) +9us (one CCA slot) for BS sensing. For simplicity, 10ms can be chose.
· If the interfering signal is below the energy detection threshold level - X dB, the interfering signal should be present at least 610us (Maximum backoff duration= CWmax*CCA slot + Td= 63*9+ 16+3*9=610us) +8ms (MCOT requirement) for MCOT test. For simplicity, 10ms can be chose.
· The times for the interfering signal above the energy detection threshold level + X dB are assumed N and for the interfering signal below the energy detection threshold level - X dB are assumed M. The value N and M and the sequence could be generated randomly for the test. 
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Figure 2 Example of Interfering signal pattern and corresponding BS behaviour
5) Verify the below requirements:
· The duration of each continuous transmission shall not exceed the MCOT requirement. 
· The times DUT stops transmission for the interfering signal above the energy detection threshold level + X dB shall not less than N*90%.
· The times DUT continues or restarts transmission for the interfering signal below the energy detection threshold level + X dB shall not less than M*90%.

To determine the X dB which could be seen as AWGN measurement uncertainty of the DUT, we can divide it to BB part and RF part. For BB part, AWGN absolute power uncertainty in Table 4.1.2-3 of [3] can be reused, which is (1.5dB averaged over BWConfig. For RF part, E-UTRA received interference power accuracy in [4] can be a reference:
Table 10.1.1-1: Received Interference Power absolute accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	
	Iob [dBm/180 kHz]

	Iob
	dBm/180 kHz
	( 4
	-117 ... -96


For LAA, interfering signal uncertainty can be relaxed to (5dB for RF part due to high frequency. Therefore, totally (6.5dB maximum uncertainty is proposed for LAA AWGN interfering signal.
3 Conclusion

The contribution discussed the LBT test based on [1] and [2], and provides corresponding draft correction on LBT test in TS 36.141.
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Channel access procedures
9.1
Downlink channel access procedure

9.1.1
Definition and applicability

For downlink operation in Band 46, a channel access procedure for PDSCH transmission as described in TS 36.213, Clause 15.1 is specified. 
9.1.2
Minimum requirement 

The minimum requirement is in TS 36.104 [2] subclause 9.1.

9.1.3 
Test purpose

The test purpose is to verify that the channel access parameters are fulfilled and the channel sensing is met as specified by the minimum requirement.
9.1.4
Method of test
9.1.4.1
Initial conditions

Test environment: 


normal; see Annex D.2.

RF channels to be tested for single carrier: 
B, M and T; see subclause 4.7.
Connect the signal analyzer to the base station antenna connector as shown in Annex I.4.
9.1.4.2
Procedure
1) Set the base station to transmit a signal according to E-TM1.1 at manufacturer’s declared rated output power with 20MHz channel bandwidth during the whole test (Transmission is needed/requested during the whole test). 
2) Measure the transmitter ON period during the continuous transmission (after initial CCA).
3) Generate the interfering signal of AWGN with 20 MHz channel bandwidth at the same centre frequency as the tested channel.

· If the interfering signal is above the energy detection threshold level + 6.5 dB, the DUT either stops transmission or keep no transmission. 
· If the interfering signal is below the energy detection threshold level – 6.5 dB, the DUT either continues the current transmission or starts a new transmission. Measure the transmitter ON period during the continuous transmission.

4) The above step is repeated multiple times (>100?) according to a certain interfering signal time pattern required as below:
· If the interfering signal is above the energy detection threshold level + 6.5 dB, the interfering signal should be present 10ms.
· If the interfering signal is below the energy detection threshold level – 6.5 dB, the interfering signal should be present 10ms.
· The times for the interfering signal above the energy detection threshold level + 6.5 dB are assumed N and for the interfering signal below the energy detection threshold level – 6.5 dB are assumed M. The value N and M and the sequence could be generated randomly for the test. 
5) Verify the below requirements:
· The duration of each continuous transmission shall not exceed the MCOT requirement. 
· The times DUT stops transmission for the interfering signal above the energy detection threshold level + 6.5 dB shall not less than N*90%.
· The times DUT continues or restarts transmission for the interfering signal below the energy detection threshold level + 6.5 dB shall not less than M*90%.
9.1.5
Test Requirements
Channel access related test requirements for PDSCH are listed in Table 9.1.5-1.

Table 9.1.5-1: Channel access test requirements for PDSCH

	Parameter
	Unit
	Value

	LBT measurement bandwidth
	MHz
	20

	Maximum energy detection threshold
	dBm
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	Maximum channel occupancy time
	ms
	8
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is determined as follows:

-
If the absence of any other technology sharing the carrier can be guaranteed on a long term basis (e.g. by level of regulation) then:
-
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Where:

-
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= 10dB for transmission(s) including PDSCH;

-
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= 5dB for transmissions including discovery signal transmission(s) and not including PDSCH;

-

[image: image11.wmf]H

P
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 is the set maximum eNB output power in dBm for the carrier;

-
eNB uses the set maximum transmission power over a single carrier irrespective of whether single carrier or multi-carrier transmission is employed
-
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-
BWMHz is the single channel bandwidth in MHz.
<Next Section>
I.4
Channel access procedures
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Figure I.4: Measuring system Set-up for Channel access procedures
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