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1. Introduction
LAA deployment in unlicensed band will mean that there are other radio system operating on the used channel and neighbouring channels. Colliding transmissions on same channel will be handled with LBT procedure but neighbouring channels will be used by other base stations ignoring adjacent channel traffic. This paper discusses possible scenarios where reception of LAA signal will be blocked by the neighbouring WLAN signal.  
2. Discussion
Adjacent channel selectivity and blocking specifications in sections 7.5 and 7.6 of [1] require that UE must be able to receive wanted signal in the presence of adjacent channel signal without throughput falling below 95 % of the maximum throughput. These specifications are written for LTE network where adjacent channel signal is coming from neighbouring base station or from another UE.

For the UE to UE case, out of band blocking in sub-section 7.6.2 is relevant and it is defined for 15 MHz below and 15 MHz above the operating band. In all defined 3GPP operating bands this condition is satisfied. Another UE will not transmit on a frequency that closer to victim UE’s reception frequency by 15 MHz. We will not discuss out of band blocking in this paper but will focus on LAA UE behaviour under the presence of WLAN in adjacent channel or other similar system in 5GHz unlicensed spectrum. 
2.1. LAA scenario
In LAA system, neighbouring channels may be occupied by other systems whose radio traffic is not synchronised or controlled or even known by the network operating in own channel. This causes a possible scenario where WLAN transmission is on in the adjacent channel while LAA is receiving own channel. WLAN system transmit power control range is max 6 dB and typically transmission power is constant [2] 18 dBm. In [3] similar radio scenario is analysed for a radio device whose output power is 24 dBm. The paper concludes that possible power density in the UE receiver can be up to -13.3 dBm with a 0.5 m distance between radio devices. This number was challenged later in [4] where -20 dBm was seen more appropriate value.

Respecting both references, resulting maximum WLAN power level in victim LAA receiver can be from -19.3 dBm to -26 dBm. Both of these numbers well exceed power levels specified for adjacent channel selectivity (REFSENS+39.5 dB) for case 1 (e.g. for band 42 this value is -53.5 dBm) and -50.5 dBm for case 2 depending on own TX power. These power levels also exceed power level tolerance specified for in-band blocking where case 1 power level is -56 dBm and case 2 is -44 dBm. These power levels are illustrated in Figure 1.
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Observation1: Our initial investigation indicate that LTE receiver selectivity specification does not seem to provide sufficient tolerance against worst case adjacent channel blocker in 5GHz unlicensed band to ensure uninterrupted operation in adjacent channels 
2.2. Further consideration
WLAN system is TDD type and also UE’s can be the aggressors. As the scenario described in the previous sub-section potentially causes a problem only when there is a transmission in the adjacent channel and the aggressor is in close proximity to the victim. Hence the occurrence frequency of described problem scenario is unknown. Also, a source for variation is that some WLAN devices can use higher power levels, up to 36 dBm [2] Table 4.1.1-1 and also smaller power levels down to 10 dBm. 
Observation2: Occurrence frequency of the blocking incident is unknown.
Further analysis would be needed to understand what actions are needed to secure reliable operation in unlicensed band. To find about the probability and severity of the blocking incident is to perform co-existence studies with LAA and WLAN on adjacent bands. For this, study assumptions should be agreed in RAN4.

Proposal: RAN4 to perform adjacent channel co-existence system studies for LAA and WLAN on adjacent channels
3. Conclusion
LTE adjacent channel selectivity specification is compared against possible scenario with WLAN on adjacent channel in 5GHz unlicensed band. Large gap between possible blocker level and LTE specification was observed.
As the WLAN network operation is TDD type and the UE can be aggressors, the occurrence frequency of blocking incident is unknown. To understand the severity of the problem and motivate further actions, further studies should be done.
Observation1: Our initial investigation indicate that LTE receiver selectivity specification does not seem to provide sufficient tolerance against worst case adjacent channel blocker in 5GHz unlicensed band to ensure uninterrupted operation in adjacent channels 

Observation2: Occurrence frequency of the blocking incident is unknown.
Proposal: RAN4 to perform adjacent channel co-existence system studies for LAA and WLAN on adjacent channels
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