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[bookmark: _Ref463014664]Introduction
In this contribution, we focus on the UE ACLR, ACS and IBB requirements for NR in millimiter wave (mmW) spectrum. Following the discussion happened in RAN4 #82bis, we provide further clarification about the simulation assumptions and the conclusions of the study phase [1]. We will also provide additional simulation results to justify our proposal to reuse the outcome of the NR study item for the definition of UE ACLR and ACS requirements in mmW frequency ranges.
Discussion
In RAN4 #82bis, some concerns were raised about the validity of the simulation assumptions adopted in the study item phase for the NR adjacent channel coexistence study [2][3]. The main point discussed was the shadowing correlation in case of co-located and not co-located deployments, in particular which level of correlation should be used for the two cases. This was extensively discussed during the study item phase, but we would like to provide further clarification following our online comments:
· In case of co-located deployment the two base stations belonging to adjacent operators (say A and B) share the same site. This means that:
· In case of DL the total path loss (including penetration, shadowing and other factors) for the wanted (BS A to UE A) and aggressor (BS B to UE A) links should be highly correlated. In case of physically co-located base station the losses for aggressor and victim link should be the same (100% correlation). Since in the study item we considered co-located deployments, Qualcomm and other companies assumed 100% co-location. Another set of companies considered either 50% correlation or independent links. This is why the results were bundled in different groups. In this case, the assumption closer to reality is 100% correlation.   
· In case of UL the total path loss (including penetration, shadowing and other factors) for the links UE B to BS A and UE B to BS B should be highly correlated. Therefore, the observations in the bullet above applied for these two links.
· In case of not-colocated deployment the two base stations belonging to adjacent operators do not share the same site (they are located at cell edge of each other):
· For both DL and UL, this is the most common simulation assumption adopted in RAN4 (already captured in TR 36.942). The typical shadowing correlation adopted for this scenario is 0.5. The penetration loss, LOS probability are determined depending whether they are link-specific or UE-specific parameters. Note that even though the co-located scenario was not officially included in TR 38.803, many companies already provided simulation results during the study item phase.
From the above bullets, it is clear what the adopted simulation assumptions are.
Regarding the outcome of the SI, for UL side a “Way Forward on UE ACLR and BS ACS” was approved [4]. When discussing the conclusion of the study item, it was agreed to consider some margin in the results to take into account a possible difference in shadowing correlation implementation, and especially not collocated deployments. For the sake of completeness, in the next section we will provide further UL simulations to address the more concerning scenario, i.e. Urban Macro (UMa).
Additional simulation results for the UL case
In Figure 1 we show a comparison of performance for co-located and not-colocated scenarios. The figure refers to the case of BS Noise Figure (NF) = 9dB, while in Figure 2 the case of NF=11dB is depicted. The dashed lines (not co-located) represent the new simulations compared to the solid lines (co-located) which are already included in the SI report. The following observations can be made:
· For the case of mean throughput degradation, the difference between co-located and not co-located is marginal. 
· As expected, the worst case in terms of difference between co-located and not co-located is the 5%-tile throughput degradation.
· Even considering the worst case scenario, the required ACIR is lower than 15.2dB which is the value used in the SI to derive UE ACLR and BS ACS (see Table 5.5-4 in [1]).
Note that we only focused on the ISD=200m case. The reason is that the 5%-tile throughput degradation, which represents the worst case, is not available or unstable for the ISD=300m (see Table 5.5-3 in [1]). Looking at the results based on the mean throughput degradation, large margin is available compared to the 15.2dB value.
From the above considerations, the following observations can be made:
Observation 1: the outcome of the UL adjacent channel coexistence study is still valid in case of not co-located deployment.
In this contribution we only focus on UL case, however based on simulation results provided by other companies we believe that the same observation applies to the DL case.
[image: ]
[bookmark: _Ref481762328]Figure 1. Throughput degradation as a function of ACIR in UMa scenario (ISD = 200m). The figure shows a comparison of co-located and not co-located scenarios. BS Noise Figure = 9dB.
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[bookmark: _Ref481762743]Figure 2. Throughput degradation as a function of ACIR in UMa scenario (ISD = 200m). The figure shows a comparison of co-located and not co-located scenarios. BS Noise Figure = 9dB.
ACLR, ACS and IBB proposals.
Based on the observations provided in the previous section, we simply propose to reuse the outcome of NR study item to specify UE ACLR and ACS. 70GHz will not be considered because out of the NR work item scope.
Proposal 1: UE ACLR=17dBc should be specified for the 30GHz frequency range.
Proposal 2: UE ACLR=16dBc should be specified for the 45GHz frequency range.
Regarding the ACS, following the principle adopted in the study item phase, and considering the fact the no other mobile cellular systems are expected to operate in the targeted frequency ranges, we propose to adopt the same bandwidth for the wanted and unwanted signals in the ACS test. Note that this also follows the approach already used for LAA.
Proposal 3: For the UE ACS test in mmW, the bandwidth of wanted and unwanted signals should be the same.
Regarding the ACS value, we propose to round up the value adopted in the SI, i.e. to tighten by 0.5dB.
Proposal 4: UE ACS=23dB should be specified for the 30GHz frequency range.
Proposal 5: UE ACS=22dB should be specified for the 45GHz frequency range.
Finally, we also provide some considerations about in-band blocking (IBB). We did not find specific reasons to define an IBB with different BW or different values compared to ACS. Also, given the very large channel BW, we believe there is no need to define a second in-band blocker signal. 
Proposal 6: To define one IBB blocker test as follows:
· IBB signal should be adjacent to ACS signal.
· IBB signal bandwidth should be the same as wanted and ACS signals.
· IBB signal level should be same as ACS signal level, i.e. 23dB for the 30GHz frequency range and 22dB for the 45GHz frequency range.
A pictorial representation summarizing the proposed wanted, ACS and IBB signal levels is shown in Figure 3.
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[bookmark: _Ref481855563][bookmark: _GoBack]Figure 3. Pictorial representation of wanted, ACS and IBB signals based on Proposal 6.
Conclusions
In this contribution we analyzed UE ACLR, ACS and IBB for mmW frequency ranges. We provided additional simulation results to further assess the validity of the NR study outcome. Based on our results, we proposed to reuse the outcome of the SI captured in TR 38.803 to define UE requirements. In particular, we made the following observation and proposals:
Observation 1: the outcome of the UL adjacent channel coexistence study is still valid in case of not co-located deployment.
Proposal 1: UE ACLR=17dBc should be specified for the 30GHz frequency range.
Proposal 2: UE ACLR=16dBc should be specified for the 45GHz frequency range.
Proposal 3: For the UE ACS test in mmW, the bandwidth of wanted and unwanted signals should be the same.
Proposal 4: UE ACS=23dB should be specified for the 30GHz frequency range.
Proposal 5: UE ACS=22dB should be specified for the 45GHz frequency range.
Proposal 6: To define one IBB blocker test as follows:
· IBB signal should be adjacent to ACS signal.
· IBB signal bandwidth should be the same as wanted and ACS signals.
· IBB signal level should be same as ACS signal level, i.e. 23dB for the 30GHz frequency range and 22dB for the 45GHz frequency range.
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