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Introduction 
In previous RAN4 meetings, the discussion on NR requirements was initiated. The discussions captured the possibility of re-using existing requirements for existing bands, including bands below 6 GHz, as well as the requirement coverage for mm-wave frequencies [1]. 
Considering the planned release of Phase 1 NR and assuming that the NR WI not only covers frequencies below 6 GHz (including existing bands) but also some mm-wave frequency bands as needed for different regions, we have a quite a stringent time plan for developing the specifications.
In this paper, NR co-existence simulation results are presented for a realistic scenario where both DL and UL beam-forming was modelled. The intention is to provide insight into the applicability of some existing requirements for NR, to possibly avoid unnecessary investigations in RAN4 to ensure timely finalization of NR first release.

Discussion
The simulation results in this paper consider two unpaired NR networks in adjacent frequencies with NR block bandwidth of 200 MHz operating around 4 GHz. The deployment scenario is flat dense urban, which resembles a city center with building heights around 30 m and where the ISD is set to around 400 m as shown in Figure 1. 
[image: ]
Figure 1:	Deployment scenario
The UL/DL configuration was assumed to be 0.5:0.5. UL and DL total conducted power was set to 23 dBm and ~48 dBm respectively where no UL transmit beamforming was considered. For DL the antenna configuration shown in figure 2 was used. 
[image: ]
Figure 2: BS antenna configuration	
The grid shift between aggressor and Victim network was set to 0%, 50% and 100% as shown in Figure 3. The traffic model assumed 80%/20% indoor/outdoor users where indoor users were distributed between different floors.

[image: ]
Figure 3: Grid shift	
Beamforming was applied in the BS for both DL and UL and user throughput was simulated for different values of ACIR at different grid shift and aggressor loads assuming UE ACS of 33 dB.
Results
[bookmark: _GoBack]The DL results for the 5%-ile, 50 %-ile and 95%-ile users for various load and scenarios are presented in figure 4 and figure 5. The aggressor load was the same as victim network load in Figure 4, while Figure 5 shows an overloaded aggressor network.
The simulation results indicate that for NR, a similar level of ACIR as for LTE would minimize the performance losses as the throughput is maximized around 30 dB ACIR. The operating point ACIR is a function of ACSUE and ACLRBS. It was traditionally broken down into ACS and ACLR and a resulting ACR for  NR that is similar to results for LTE indicate the possibly for a similar break down. Consequently, similar requirement levels can be re-used. Depending on the physical layer design, numerology, larger bandwidths and guard levels etc., certain adaptation may be needed, but from system performance point of view similar requirements as for LTE today can work for NR.
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Figure 4	DL, Same traffic load both networks
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Figure 5	DL, Aggressor network overloaded


For the UL, the scenario with an overloaded aggressor network is presented in Figure 6.
[image: ]
Figure 6	UL, Aggressor network overloaded
In a way similar to the DL results, the results for UL indicate that for NR, similar level of UL ACIR as for LTE would minimize the performance losses as the throughput maximizes around 30 dB ACIR. As for the DL, this indicates that a similar break down into ACL and ACS can be done and consequently requirements can be re-used. Again, depending on the physical layer design, numerology, larger bandwidths and guard levels etc. certain adaptation might be needed, but from system performance point of view similar requirements as today can work for NR.

Conclusion
In this paper, co-existence simulation results with modelled beam-forming for two uncoordinated NR systems assuming a more realistic deployment at ~4 GHz were presented. Both DL and UL ACIR studies indicate that the acceptable NR ACIR levels are quite similar to LTE ACIR. Consequently, for some RF requirements below 6 GHz, similar requirement levels as LTE can be appropriate. 
The intention with this paper is not to propose any new simulation assumption or deployments scenario for RAN4, but rather to indicate that for quite many requirements below 6 GHz, the current requirement base-line can be re-used. This can be an important aspect considering the stringent time plan for the Phase 1 release of NR, possibly capturing existing and new bands below 6 GHz as well as new bands in mm-wave frequency ranges.
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