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1	Introduction
This contribution provides our view on LAA UE RX requirements. This is mostly a resubmission of [1] with some additional details.

2	Discussion
In previous meeting some companies proposed their views on LAA UE RF requirements [1][2][3]. Overall these views were pretty aligned.

Obviously LAA most often co-exists with 20MHz signals. Thus the receiver requirements should be defined with 20MHz blocker when applicable. Furthermore we recognize than some editorial modifications are needed in the specification text to account the scenario where LAA operates; Inter-band CA or mixed inter+intra-band CA where UL is defined only on licensed band. We don’t go into text modifications in this proposal but concentrate into numerical requirements instead. 

REFSENS

According to some filter data we have requested, the ceramic filter IL is in the range of 2dB or so in worst case. The attenuation at licensed LTE bands is very important to achieve low MSD numbers. Ceramic filter data shows about 35dB attenuation at 700-3600MHz. We assume a diplexer based implementation as a basis to define REFSENS. We estimate that the LAA filter IL, the diplexer IL, and the larger switch/trace losses due to higher frequency together induce roughly 3dB increase in total loss compared with B42 and B43. 

We propose REFSENS of -90dBm for LAA. This accounts the implementation factors to allow UL operation in later releases.

Proposal1: REFSENS shall be -90dBm for 20MHz CC

Max input level

Maximum input level is defined as band-agnostic. In principle, operating frequency does not directly affect to the maximum input signal level. 

Proposal2: Max input level shall be -25dBm per CC

ACS

ACS is a relative requirement and as such no big changes are needed for the ACS requirements. However, the ACS blocker BW should be defined as 20MHz and the interferer offset should be specified accordingly. 

Proposal3: ACS shall defined as currently but with 20MHz blocker BW and respective interferer offset

IBB and OBB

IBB and OBB raised some questions in previous meeting. This time we show an illustrative figure on how we propose these to be specified.
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Figure 1IBB and OOB proposal

We propose in-band blocking to be defined as currently, but with the blocker BW of 20MHz. As ACS, IBB1, and IBB2 are all 20MHz wide blockers, the IBB requirement shall be defined for an unwanted interferer falling inside the receive band or inside the first 60MHz below or above the UE receive band. IBB offsets shall be specified accounting 20MHz interferer BW.

Proposal4: In-band blocking shall be defined as currently but with 20MHz blocker BW and respective interferer offsets and respective applicable frequency range

Current OOB requirements are almost band agnostic. For OOB range 3 RAN4 recently agreed to relax the requirement from -15dBm to -20dBm for 3.5GHz bands. Our proposal is to further relax this requirement for LAA by 3dB into -23dBm. This is mostly due to the assumption that even -23dBm blockers in close vicinity of 5GHz are extremely rare and the fact that it is more challenging to design a 5GHz receiver to tolerate high blockers than to design a 3.5GHz receiver to tolerate high blockers. We propose out-of-band blocking to be defined as currently but with -23dBm OOB range3 interferer. As the proposed IBB holds up to 60MHz outside the band the OOB requirements apply accordingly. In practice this means that OOB1 does not apply at all for LAA because IBB requirements apply at those frequencies. 

Proposal5: Out-of-band blocking shall be defined as currently with the differences that OOB is defined only at below 60MHz of above 60MHz from DL band edge and OOB range3 interferer power is -23dBm

NBB

Narrowband type of blocker occurs very rarely if at all at LAA frequency range as the data traffic is wideband type (WiFi, etc). Thus we find the NBB requirement is redundant for LAA. We propose not to specify NBB for LAA.

Proposal6: Narrow-band blocking shall not be defined for LAA

Spurious response

We propose to specify spurious response to be defined as currently.

Proposal7: Spurious response shall be defined as currently

Wide band intermodulation

We propose wide band intermodulation to be defined as currently, but with the modulated blocker BW of 20MHz and respectively modified interferer offsets.

Proposal8: Wide band intermodulation shall be defined as currently, but with 20MHz modulated blocker BW and respective interferer offsets

Spurious emissions

We propose to specify spurious emissions to be defined as currently.

Proposal9: Spurious emissions shall be defined as currently

3	Conclusion
We propose to define LAA UE RX requirements as follows.
 
Proposal1: REFSENS shall be -90dBm for 20MHz CC
Proposal2: Max input level shall be -25dBm per CC
Proposal3: ACS shall defined as currently but with 20MHz blocker BW and respective interferer offset
Proposal4: In-band blocking shall be defined as currently but with 20MHz blocker BW and respective interferer offsets and respective applicable frequency range
Proposal5: Out-of-band blocking shall be defined as currently with the differences that OOB is defined only at below 60MHz of above 60MHz from DL band edge and OOB range3 interferer power is -23dBm
Proposal6: Narrow-band blocking shall not be defined for LAA
Proposal7: Spurious response shall be defined as currently
Proposal8: Wide band intermodulation shall be defined as currently, but with 20MHz modulated blocker BW and respective interferer offsets
Proposal9: Spurious emissions shall be defined as currently
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