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Introduction
In RAN4 #76bis held in Sophia Antipolis, many contributions on BS requirements for LAA were presented. Several aspects were discussed, including ACLR, Unwanted Emission Mask (UEM) and spurious emission limits for LAA base stations. In this contribution we provide general observations on how the BS requirements for unlicensed spectrum should be derived. In particular we give an overview of several additional factors which should be taken into account when defining RF minimum requirements in unlicensed spectrum. We also make proposals for BS ACLR and UEM for LAA.
Discussion
RAN4 is currently working on defining the minimum RF requirements for LAA. This implies that existing requirements provided for legacy licensed bands need to be carefully reviewed in the context of LAA operating in unlicensed spectrum. In particular, RAN4 has the challenging task to define the core requirements for a scenario completely new. One aspect to be taken into account is for instance the different interference environment perceivable in the 5GHz unlicensed spectrum. From this perspective RAN4 already agreed on some specific guidelines which were included in LAA technical report [1]. 
In RAN4 #76 and #76bis several contributions on ACLR were submitted [2][3][4][5]. In [2] a relaxation (30dBc) was proposed based on the simulation results included in LAA TR, in [3] the same relaxation was proposed. In [5] simulations showing the impact of ACLR on LAA throughput degradation were presented with similar observations compared to [2] and [3] (although a specific ACLR value was not proposed). In [4] a different point of view was presented, in particular it was proposed to keep legacy requirement (45dBc). Similar discussion happened regarding Unwanted Emission Mask. In [6], a good review of possible alternatives for UEM was presented with a specific proposal for LAA.
The outcome of the discussion about ACLR and UEM was captured in [7]. In particular it was decided to:
· Potentially down-select the ACLR values from the following set: 30dBc, 35dBc, 45dBc
· Specify operating band unwanted emission limits are pending outcome of the ACLR discussion
In the following sections with make proposals for both ACLR and UEM.
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The main concern raised about BS ACLR relaxation was the impact on performance. In particular, there were concerns about the impact on LAA to LAA performance. One aspect mentioned is that LAA to LAA performance should be similar to the legacy band. We believe that at least the following aspects should be instead taken into account: 
· Coexistence scenarios adopted by RAN4 for other coexistence study were different. In particular, frequency ranges, antenna gain, antenna pattern, simulation layout were different. Therefore the requirements adopted for legacy licensed cannot be blindly applied to unlicensed scenario.
· Simulation results were already provided showing good coexistence for LAA to LAA when BS ACLR is relaxed down to 30dBc [1].
· Having a tight ACLR requirement would only make sense in a scenario in which only LAA is using the band. This was mentioned several times, however it is worth emphasizing again that if the same band is shared with devices with much worse RF performance, those devices will be the bottleneck in terms of interference.
· Some companies raised the issue about the need to consider the interference coming from UEs. This is indeed a valid point and some observations can be made. In this case, even if we consider a scenario with only LAA transmitting in the band, having a tight BS ACLR could be not beneficial. A tight ACLR for BS was needed in legacy band because of high tx power. In particular, the high power imbalance between BS and UE was somehow compensated by the different ACLR (tight ACLR was needed at BS because of the high adjacent channel power leakage due to the high tx power and antenna gain). In unlicensed spectrum the situation is very different from this point of view. In many regulatory domains max tx power for master and slave devices are the same. This means that tx power gap between UE and BS will not be very high. Therefore even if we impose a very tight requirement for BS, we will end up in a situation in which the UE is the bottleneck in terms of adjacent channel leakage.  
· Another important factor discussed was related to the impact on LBT. From this point of view, having a big ACLR unbalance compared to Wi-Fi could negatively affect LAA performance. Let us consider a dense scenario in which we have Wi-Fi APs and LAA BSs closely located and transmitting in adjacent channels. In such a scenario LAA BS could back-off much more often because of Clear Channel Assessment (CCA) check failures due to adjacent channel interference (because of the high leakage from Wi-Fi AP). This will not happen often at AP side since the received energy from LAA BS operating in the adjacent channel will be much lower due to the tight ACLR.  
Based on the above observations we make the following proposal for ACLR and CACLR
Proposal 1: BS ACLR and CACLR for 5GHz band should be 30dB.

UEM requirement for LAA BS
Following the observations in section 3 and Proposal 1, we make a corresponding proposal for Unwanted Emission Mask. In [6] a comparison of legacy LTE UEMs and Wi-Fi Tx masks were presented. Emission mask specified in ETSI harmonized standard [8] was also taken into account. The proposal in [6] was to “reuse current LTE UEM requirement for both single carrier and carrier aggregation as general requirement and the mask in European harmonized standard for RLAN as additional regional requirement”. 
We believe that existing LTE UEMs cannot be blindly applied to the new band defined for LAA (5150MHz-5925MHz). Indeed, both ACLR and UEM requirements need to be updated considering the new interference environment present in the 5GHz spectrum. Following the observations presented in the previous section, ETSI mask presented in the harmonized standard represents a very good solution for LAA. Figure 1 shows the proposed UEM based on ETSI specification. The mask is expressed in dBr, i.e. relative to the in-band PSD value, both 20MHz and 40MHz cases are showed in the picture. For contiguous 20+20 aggregation, the 40MHz mask can be adopted.
Defining the mask in Figure 1 has the following advantages:
· It represents a reasonable emission mask for LAA operating in 5GHz band.
· It will allow to automatically fulfil regulatory requirements in all the regions adopting ETSI regulation.
· Because the mask is very similar to the mask adopted in IEEE specification, it will allow to avoid unbalanced requirements compared to Wi-Fi specifications. 
Based on the above observations we make the following proposal:
Proposal 2: To adopt the transmit spectral power mask defined ETSI EN 301 893 [8] as Unwanted Emission Mask for LAA.
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[bookmark: _Ref434831569]Figure 1. Transmit spectral power mask from ETSI EN 301 893 [8].



Conclusion
In this contribution we focus on the BS requirements for 5GHz spectrum. Considering the specific nature of the unlicensed spectrum and the different interference scenarios compared to the licensed spectrum, we made the following proposal for ACLR and UEM in 5GHz band: 
Proposal 1: BS ACLR and CACLR for 5GHz band should be 30dB.
Proposal 2: To adopt the transmit spectral power mask defined ETSI EN 301 893 [8] as Unwanted Emission Mask for LAA.
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