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Summary

This contribution provides a couple of proposals on methodology and assumptions for adjacent channel coexistence studies between LAA and Wi-Fi in the unlicensed spectrum in 5 GHz.
1
Introduction
In RAN #65 a new study item on Licensed-Assisted Access (LAA) using LTE was approved [1]. Coexistence between LTE and Wi-Fi in the 5 GHz unlicensed spectrum was discussed in RAN4 #74. A way forward on adjacent channel coexistence evaluation parameters and methodology was agreed [2]. Some more agreements were reached in email discussions after the RAN4 #74 meeting. There are still some aspects which need further discussions and agreements. This contribution provides a couple of proposals on methodology and assumptions for adjacent channel coexistence studies between LAA and Wi-Fi in the unlicensed spectrum in 5 GHz.
2
Methodology and assumptions discussion
Indoor UE/STA-UE/STA path-loss model

The agreed path-loss models used in the adjacent channel coexistence of LTE and Wi-Fi are those recommended in TR36.889 [3]. For indoor BS/AP-BS/AP and BS/AP-UE/STA, ITU InH model is recommended, which is in Table B.1.2.1-1 in TR36.814 [4]. For indoor UE/STA-UE/STA, the model in TR36.843 (D2D) is recommended [5]. In TR36.843, it refers to the ITU InH model (Table A.2.1.1.5-1 in TR36.814) [4]. By comparing the ITU InH model in Table B.1.2.1-1 in TR36.814 and the ITU InH model in Table A.2.1.1.5-1 in TR36.814, it is found out that they are exactly the same. So, for the indoor scenario the ITU InH model is used for BS/AP-BS/AP, BS/AP-UE/STA, and UE/STA-UE/STA. Since the height of BS/AP (6m) is quite different from the height of UE/STA (1.5m), it seems it is inappropriate to use the same path-loss model for UE/STA-UE/STA as that for BS/AP-BS/AP and BS/AP-UE/STA.
Proposal 1: RAN4 to choose an appropriate path-loss model for indoor UE/STA-UE/STA.

LOS probability in indoor UE/STA-UE/STA path-loss model
In TR36.843 A.2.1.2, the LOS probability for indoor UE/STA-UE/STA refers to the UMi model in ITU-R M.[IMT.EVAL] [6], which is as the following. It states it is for outdoor users only.
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However, for indoor InH model, its LOS probability is as the following.
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Proposal 2: RAN4 to choose the following LOS probability for indoor UE/STA-UE/STA.
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Standard deviation for outdoor UE/STA-UE/STA

In TR36.843 A.2.1.2, the standard deviation of lognormal shadow fading is 7 dB in the table. The path-loss model is “WINNER + B1” [7], which is the UMi model with standard deviation of 3 dB for LOS and 4 dB for NLOS. There is discrepancy here.
Proposal 3: RAN4 to choose standard deviation of 3 dB for LOS and 4 dB for NLOS for outdoor UE/STA-UE/STA.

CCA-CS/CCA-ED/LBT consideration

In reality, in the real deployment scenarios there is time back-off and there is power control etc, LBT/CCA-CS/CCA-ED is very complex. It is extremely complicated to simulate these dynamic factors. Since RAN4 is tasked to do the adjacent channel coexistence studies (static simulations) and the main purpose is to find out whether the interference from LTE to WiFi is severer than the interference from WiFi to WiFi or not, it should be fine as far as the simplified assumption is the same for LTE and WiFi. A simplified method is proposed. For each snapshot, all 4 aggressor cells and all 4 victim cells are active at the same time. For each snapshot, within each cell one link is active. This link is chosen randomly among the 10 links.

Proposal 4: A simplified method for LBT/CCA-CS/CCA-ED is proposed. For each snapshot, all 4 aggressor cells and all 4 victim cells are active at the same time. For each snapshot, within each cell one link is active. This link is chosen randomly among the 10 links.
Wi-Fi ACS

Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive a desire signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel. In the Wi-Fi specification Adjacent Channel Rejection (ACR) is specified [8]. Different companies have different views on how to derive ACS from ACR.
Proposal 5: Companies have further offline discussions to come up with an agreed ACS value for Wi-Fi.

3
Proposals
Proposal 1: RAN4 to choose an appropriate path-loss model for indoor UE/STA-UE/STA.

Proposal 2: RAN4 to choose the following LOS probability for indoor UE/STA-UE/STA.
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Proposal 3: RAN4 to choose standard deviation of 3 dB for LOS and 4 dB for NLOS for outdoor UE/STA-UE/STA.

Proposal 4: A simplified method for LBT/CCA-CS/CCA-ED is proposed. For each snapshot, all 4 aggressor cells and all 4 victim cells are active at the same time. For each snapshot, within each cell one link is active. This link is chosen randomly among the 10 links.
Proposal 5: Companies have further offline discussions to come up with an agreed ACS value for Wi-Fi.
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