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1 Introduction
As part of the generic work on LAA RRM tests, it is necessary to develop reference measurement channel(s) and LBT model to be used in the tests. In this paper we discuss the main characteristics of the LBT model. 
2 Discussion
In 36.889 [2], the procedure of LBT is given as shown in Figure 1. The detail procedure is specified in Section 15 of 36.213 [3]. 
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· Figure 1: Flowchart of DL LAA SCell Cat 4 LBT procedure

In 36.213, the channel access priority class is given as shown in Table 1. 

· Table 1: Channel Access Priority Class

	Channel Access Priority Class (
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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 RRM tests, we propose that the LBT behaviour is emulated; in other words the test equipment does not measure DL interference (and indeed DL interference conditions may be the same between LBT and non-LBT periods) and the test equipment makes a decision whether to transmit at a certain time according to an LBT model. The LBT model would be described in a new annex of 36.133.

The RMC for LAA is already agreed; in RRM tests only complete subframes are transmitted and there is no need to consider partially occupied subframes in the LBT model.

Observation 1 : Partially occupied subframes are not used in the RRM reference measurement channels and the LBT model applies to complete subframes

There are many different regional requirements for LBT given in 36.889, and so the UE cannot make assumptions about the signals that may be transmitted by the eNB. For example, in Europe frame based equipment has a minimum channel occupancy of 1ms and a maximum channel occupancy of 10ms after which follows an idle period which is a minimum 5% of the occupied channel period. In Japan a maximum burst length of 4ms is required. In other regulatory regimes the use of LBT is not required from a regulatory perspective. 
Since the UE cannot make assumptions on the LBT pattern that the eNB will use, RAN4 is free to specify an transmission pattern model (emulating LBT) which is suitable for testing purposes. We see two main aspects that need to be tested

1. It should be verified that the UE is able to make measurements (with reporting delay as specified in the core specifications) meeting accuracy requirements when some DRS occasions do not contain any DRS

2. It should be verified that the UE is able to make measurements when the DRS occurs in different positions within the configured DMTC window

PDPCH transmission is not a fundamental aspect of the RRM testing but nevertheless PDCCH, PC-FICH and PDDCH physical channels are necessary to configure the UE and allow the signalling radio bearer to be used in the tests (as well as emulating user plane downlink data in the tests). For CA testing the signalling radio bearer may be transmitted by the PCell, and typically (for not DRX tests) continuous emulated user plane data is sent on the SCell. 
With this in mind, we propose the following LBT model for LAA RRM testing, simulating the impact of LBT to cell detection and measurements:
Proposal 1 : The model for DRS LBT is

· Prior to each DMTC period, the test equipment selects a candidate subframe (in the DMTC window) for DRS transmission
· The subframe selected for DRS transmission is transmitted with probability Pdrs=[0.75]

· The test equipment should determine the test requirement for each iteration of the test according to the number of DRS transmissions that have occurred

For non DRS subframes, the model also needs to be discussed. Since the legacy CA tests typically schedule DL data for the UE under test continuously on the SCell, in the LAA tests it could be considered to transmit data to the UE most of the time, with some interruptions due to simulated LBT. Since it is not central to the test purpose or outcome, there is no strong reason from an RRM perspective to select a particular model but the model could, for example, be to transmit each non-DRS subframe with the same probability as DRS subframes such as Pnon-drs=[0.75]. The test equipment needs to decide on each subframe whether it will make a transmission on the next subframe so that the ‘Subframe configuration for LAA’ field can be correctly set. 
Proposal 2 : RAN4 discusses a suitable model for non DRS transmissions in the test, such as making a decision subframe by subframe whether to transmit the next non-DRS subframe with probability Pnon-drs=[0.75]

3 Conclusion
In this contribution we discuss LBT modelling for LAA RRM tests
Observation 1 : Partially occupied subframes are not used in the RRM reference measurement channels and the LBT model applies to complete subframes

Proposal 1 : The model for DRS LBT is

•
Prior to each DMTC period, the test equipment selects a candidate subframe (in the DMTC window) for DRS transmission

•
The subframe selected for DRS transmission is transmitted with probability Pdrs=[0.75]

•
The test equipment should determine the test requirement for each iteration of the test according to the number of DRS transmissions that have occurred
Proposal 2 : RAN4 discusses a suitable model for non DRS transmissions in the test, such as making a decision subframe by subframe whether to transmit the next non-DRS subframe with probability Pnon-drs=[0.9]
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