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1. Introduction
Last RAN4#81 meeting held in Reno, US, multi-node tests details were discussed. Further agreement were covered in agreed WF [1]. However, SIR value for multi-node test was one of the issues that were not agreed.  

In this contribution, we present and discuss simulation results for SIR.
2. Discussion
It was generally understood during the last meeting that the test setup should consider 2 Rx levels between aggressor and victim nodes (links A-B, A-D, B-C), one level above LAA ED threshold and one level below. Power on the own signal paths (links A-C, B-D) would then be set according to an SIR value. This SIR value turned out to be the most contentious point in the discussion. One group of members proposed to include SIR of 0 dB, while the opposite group of members (including Nokia) proposed SIR values of 15 dB and 20 dB.
Following arguments were presented to support 0 dB SIR for the test:

· 0 dB is the mean geometry in RAN1 LAA scenarios with 2 operators: while this is true on average, one should consider a joint distribution of the geometry and Rx power between the victim AP/eNB and the aggressor AP/eNB. As we show later in this contribution, for Rx levels below ED threshold the conditional SIR increases significantly. We therefore claim that setting the Rx level below ED threshold and at the same time the SIR to 0 dB is not a representative scenario.
· According to live measurements [2], significant amount of traffic happens at SIR of 0 dB or below: the presented results capture the Rx power of own packets and aggressor packets independently. We believe that in vast majority of cases, the aggressor would not transmit a packet at the same time as the victim transmitter, because Rx power between victim and aggressor transmitters would be above ED threshold.
· The test should cover a scenario when a receiver has the same distance (path loss) towards own AP/eNB and the interfering (aggressor) AP/eNB: while we agree that this may happen in some cases, we reinstate the point above that vast majority of these cases will be such that the victim and aggressor AP/eNB will have Rx level above the ED threshold. This will become obvious from the RAN1 scenario analysis below.
We now provide conditional CDFs of geometry against a single interferer extracted from the AP/eNB and user positions for different received signal levels at the sensing link. The results are based on RAN1 indoor and outdoor scenarios with two operators, exactly as they are defined in [3]. 
We would like to stress that these results do not represent operational SINR, which would take into account the channel access, traffic pattern, fast fading, etc. Our results are simply conditional CDFs of SIR extracted directly from the scenario layout.
In Figure 1 we present results from the indoor scenario. We consider five different cases: Rx power on the sensing link (victim AP/eNB – aggressor AP/eNB) below -67 dBm, -77 dBm, -80 dBm, -82 dBm, and a marginal distribution that does not take into account the Rx power on the sensing link.
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Figure 1: CDF of geometry for RAN1 LAA indoor scenario with 2 operators
We note here that in the indoor scenario, there are user positions that do not have an aggressor AP/eNB that has given Rx level towards the victim AP/eNB. The lower we go with the Rx level, the more such user positions can be found. In Figure 1 we filtered these infinity samples out; in Figure 2 we show what is the measured percentage of the user positions that do not have an interferer.
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Figure 2: Percentage of users in the indoor scenario that do not have an interferer
In Figure 3 we show the same set of results for the RAN1 LAA outdoor scenario. The outdoor scenario has many APs/eNBs and a wrap-around, therefore in this case it does not happen that a user would not have an interferer under the given Rx level condition.
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Figure 3: CDF of geometry for RAN1 LAA outdoor scenario with 2 operators 
Table 1 further presents median values of the SIR for indoor and outdoor scenario.
Table 1. SIR median values for RAN1 indoor and outdoor simulation scenario

	Rx power between victim AP and aggressor AP
	< -67 dBm
	< -77 dBm
	< -80 dBm
	< -82 dBm

	Median geometry, RAN1 indoor scenario
	12 dB

(9% of user positions don’t have an interferer)
	17.5 dB

(43% of user positions don’t have an interferer)
	18.4 dB

(63% of user positions don’t have an interferer)
	19.4 dB

(73% of user positions don’t have an interferer)

	Median geometry, RAN1 outdoor scenario
	6.7 dB
	13.3 dB
	16.4 dB
	17.7 dB

	Average for indoor and outdoor
	9.3 dB
	15.4 dB
	17.4 dB
	18.5 dB


Our analysis shows that when the received power between victim AP and aggressor AP is below -67 dBm, median SIR values are well above 0 dB. For Rx power below the LAA ED threshold, median SIR values are above 13.3 dB.
Observation 1: Analysis of the RAN1 LAA scenarios confirms that median SIR values for wide range of RX power between victim AP and aggressor AP are significantly higher than 0 dB.

When we further focus on Rx level below LAA ED threshold, Figures 1 and 3 show that the percentage of users that see SIR at 0 dB or lower is below 5% in the indoor scenario, and below 10% in the outdoor scenario. This is why we claim that choosing 0 dB is not a representative case.
In the last row of Table 1 we average the median SIR values of indoor and outdoor scenario. Depending on the agreed Rx levels, the corresponding SIR value from this row could be used for the multi-node test.
Proposal 1: Average value of median SIR from RAN1 LAA indoor and outdoor scenario could be used in multi-node tests.
These average values of median SIR vary from 9.3 dB for Rx power below -67 dBm to 18.5 dB for Rx power below -82 dBm.
Proposal 2: RAN4 should consider for Multi-node tests SIR of 15 dB.
3. Conclusion

In this contribution, we present and discuss simulation results for SIR. We have made following observation and proposal:
Observation 1: Analysis of the RAN1 LAA scenarios confirms that median SIR values for wide range of RX power between victim AP and aggressor AP are significantly higher than 0 dB.

Proposal 1: Average value of median SIR from RAN1 LAA indoor and outdoor scenario could be used in multi-node tests.

Proposal 2: RAN4 should consider for Multi-node tests SIR of 15 dB.
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