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1 Introduction
Way forward on coexistence tests for LAA was approved in last meetings in [1] and LBT parameters to be tested are specified in TS 36.104 [2]. However some parameters are still TBD and pending RAN1 decision in [2]. This contribution discusses the TBD parameters according to RAN1 specification [3] and also LBT test for these parameters.
2 Discussion
2.1 LBT parameters in TS 36.104
LBT is specified by RAN1 in TS 36.213 [3]. In RAN4, some parameters are agreed to be tested so they are specified also in TS 36.104 as core requirement such as Energy detection threshold and Maximum channel occupancy time. It is proposed to specify these requirements in the same way as TS 36.213.
Energy detection threshold
An eNB accessing a channel on which LAA Scell(s) transmission(s) are performed, shall set the energy detection threshold (
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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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 is Maximum energy detection threshold defined by regulatory requirements in dBm when such requirements are defined, otherwise 
[image: image6.wmf]max

10

r

XTdB

=+


-
Otherwise,
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Where:

-

[image: image8.wmf]A

T

= 10dB for transmission(s) including PDSCH;

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

-
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 = 23 dBm;

-
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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.

Maximum channel occupancy time
The eNB shall not continuously transmit on a channel on which the LAA Scell(s) transmission(s) are performed, for a period exceeding
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 as given in Table 15.1.1-1.
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 , if the absence of any other technology sharing the carrier can be guaranteed on a long term basis (e.g. by level of regulation), 
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Table 15.1.1-1: Channel Access Priority Class
	Channel Access Priority Class (
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	allowed 
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sizes

	1
	1
	3
	7
	2 ms
	{3,7}

	2
	1
	7
	15
	3 ms
	{7,15}

	3
	3
	15
	63
	8 or 10 ms
	{15,31,63}

	4
	7
	15
	1023
	8 or 10 ms
	{15,31,63,127,255,511,1023}


In addition, although LBT measurement accuracy requirement was also captured in TS36.104, the feasibility of the corresponding test should be studied in the way forward [1]. This is discussed in section 2.2.
2.2 LBT test procedure
All tests should be conductive tests for LAA. One example of such test setup is given in the WF [1].
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Figure 1 One example of test setup
2.2.1 Energy detection thresholds
Energy detection threshold depends on the scenario whether there is other technology sharing the carrier and when there is, it also depends on Pout. Therefore, at least two kinds of setup are included in the test.

Scenario setup: Whether there is other technology (e.g. Wi-Fi) sharing the carrier, this may require the base station to be tested can be configured and tested in each scenario. Different scenario will have different energy detection threshold.
Pout setup: The base station to be tested can be at least configured from Pmax-20dB to Pmax, with a certain step, e.g. 1dB. 20dB is the total power dynamic range of base station for 20MHz channel bandwidth.
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Figure 2 Energy detection threshold vs. maximum eNB output power

A method to test energy detection threshold is proposed in WF [1] but the feasibility of the test should be studied. The method to test threshold is proposed that the Base Station should be able to assess whether the medium is busy or idle within X microseconds and with at least Y% probability. To perform this test, some related points and questions are listed as below:
· CCA sensing time is at least 4us and at most 9us which is an ECCA slot size as RAN1 agreed. So the X should adopt the maximum value which is 9us.
· What should be the sensing probability Y%, the same as Wi-Fi of 90% or higher value for only energy detecting? For Wi-Fi, preamble should be demodulated for channel sensing and demodulation error could occur but for energy detection, where the error could be from? 

· The injected interfering signal level should be equal to the CCA threshold, the variation of the interfering signal and the test uncertainty should also be considered. 

· How many tests should be repeated to support the probability? Hundreds of times or thousands of times?
· To obtain the reliable test results, random binary sequence with the length of test repeated numbers could be generated and multiple with the interfering signal. The probability of the 0/1 in the sequence can be set up. If the sequence has N times of 1 which represents interfering signal present (busy) and M times of 0 which represents interfering signal absence (idle), the report of busy probability should be within the range of 
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· On top of these things, BS should also support to report CCA sensing result busy or idle only for the test. 
To answer the feasibility question and design the test case, we may need to solve above questions first.
There also can be another simple ways for the requirement and conformance test, for example, only test a behavior that the BS will stop transmission when receives an interfering signal. This behavior test does not include multiple repeated tests and seems more effective and proper for LAA application.
2.2.2 Maximum channel occupancy time
The test of Maximum channel occupancy time looks easier for base station. The set up include Priority class setup and also scenario setup as that in above section.
Channel access priority class setup: Different channel access priority class has different maximum channel occupancy time, the base station to be tested needs to be configured and tested each priority class in the table.
Scenario setup: Whether there is other technology sharing the carrier, this may require the base station to be tested can be configured and tested in each scenario. Different scenario will have different maximum channel occupancy time for some priority classes.
The continue transmission time on a channel is comparable easy to be tested, so the test is feasible.
2.3 Multi-node test

Multi-node test is aimed to test coexistence performance with other wireless systems using the spectrum, e.g. Wi-Fi, and other LAA operators operating in the spectrum. The test set up should consider:

Channel access priority class setup: All the DL nodes should be configured in a certain priority; the specific priority can be for further study.
Scenario setup: If the base station cannot sense whether the other BS is Wi-Fi or LAA, it should be configured.
Some other related test points are considered and listed as below:
· The metric of the co-existence performance could be channel occupancy time or the throughput of the nodes to be tested. Throughput may be preferred.

· To be simple, it is proposed that only two BS nodes and two UE nodes are introduced in the multi-node test. The DL throughput is tested in the UE receiver side.
· To get the baseline throughput of the different system, e.g. LAA and Wi-Fi, the same system throughput should be tested firstly and recorded as the baseline. And then, replace one BS and one UE with other system and compare the throughput with baseline.
· How to place the two BS and two UE needs further study.

· When to turn on each BS and how long the test is performed need further study.
Though some points need to be considered and further study, we think the multi-node test should be feasible and not very complicated.
3 Conclusion

The contribution discussed the LBT test based on [1], and made some considerations on each kind of test.
References
[1] R4-158436, Way forward on coexistence tests for LAA, Ericsson, Qualcomm
[2] TS 36.104 v13.2.0
[3] TS 36.213 v13.0.1























































































3GPP


_1509655493.unknown

_1510728941.unknown

_1515574855.unknown

_1515575024.unknown

_1515575060.unknown

_1515575062.unknown

_1515575048.unknown

_1515574959.unknown

_1510756539.unknown

_1509972524.unknown

_1509972538.unknown

_1509655538.unknown

_1509972224.unknown

_1509655511.unknown

_1509639954.unknown

_1509655098.unknown

_1509655335.unknown

_1509655470.unknown

_1509655354.unknown

_1509655306.unknown

_1509655131.unknown

_1509653856.unknown

_1509655083.unknown

_1509639995.unknown

_1509610996.unknown

_1509612267.unknown

_1509612288.unknown

_1509609735.unknown

_1509609759.unknown

_1507903533.unknown

