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1.	Introduction
Below 6GHz NR BS receiver intermodulation requirements have been discussed in RAN4, and it is for further study if it is possible to reuse the E-UTRA BS receiver intermodulation requirements for the conducted requirements at antenna connector of NR BS below 6GHz [1].
This contribution provides proposals to specify the below 6GHz NR BS receiver intermodulation conducted requirements in the RAN4 specifications, and a text proposal to the NR BS TR 38.817-02 [4].

2.	Discussion
[bookmark: _Toc336211415]To investigate the received blocking signal power for below 6GHz NR BS from an adjacent NR system, UL simulation runs have also been performed for 100MHz NR victim and 100MHz NR aggressor in urban macro scenarios (which is the most demanding case for the BS in-band blocking requirements as the UE transmit power will be the highest to compensate for the highest path loss) with 750m ISD (i.e. 500m cell range) at 3.5 GHz carrier frequency, and the simulation results for the received blocking signal power at the victim BS antenna connector (i.e. with antenna element and array gain) are provided in Figures 1 and 2 below. The simulation assumptions and parameters used here are the same as those RAN4 used for NR coexistence simulation for WP5D reply, as recorded in TR 38.803 [1], except the following:
-	Besides coordinated site deployment (0% grid shift), un-coordinated site deployment (100% grid shift) between victim and interfering systems (which RAN4 has long been using in below 6GHz coexistence simulation) is also used.
-	NR UE ACLR = 30dB and BS ACS = 46dB, ACLR and ACS models as explained in TR 36.942 [4].
-	4x8 antenna array (with 3dB polarization gain) is used in the NR BS considering the lower frequency.
-	Omni-directional antenna is used in NR UE.
-	LOS path loss formula is slightly modified per the updated ones in TR 38.901 [5].
-	NR interfering UE with uplink power control parameters of gamma = 1 and CLxile = 88+10*log10(200/100) = 91.
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Figure 1: CDF of received blocking signal power with antenna element and array gain of victim BS (UMa 0% grid shift)
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Figure 2: CDF of received blocking signal power with antenna element and array gain of victim BS (UMa 100% grid shift)

For comparison, UL simulation runs have also been performed for 100MHz NR victim and 10MHz E-UTRA aggressor in urban macro scenarios with 750m ISD at 3.5 GHz carrier frequency, and the simulation results are shown in Figures 3 and 4 below. The simulation assumptions and parameters are further updated as follows:
-	ACLR and ACS models for asymmetric victim and aggressor bandwidths, as explained in TR 36.942 [4].
-	4x8 antenna array (with 3dB polarization gain) is only used in the NR BS, while passive directional antenna is used in the E-UTRA BS.
-	Omni-directional antenna is used in both NR and E-UTRA UE.
-	E-UTRA interfering UE with uplink power control parameters of gamma=1 and CLxile=112.

[image: ] [image: ]
Figure 3: CDF of received blocking signal power with antenna element and array gain of victim BS (UMa 0% grid shift)
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Figure 4: CDF of received blocking signal power with antenna element and array gain of victim BS (UMa 100% grid shift)
Comparing the simulation results in Figures 1 and 2 to those in Figures 3 and 4, it can be seen the received blocking signal power level at the NR BS antenna connector would be higher with the NR interfering system under the same deployment scenario, because of the lower CLxile and thus the higher transmit power of the NR UE comparing the E-UTRA UE at the same location. Hence coexistence with NR interfering system in the same geographical area would be the more demanding factor for the NR BS receiver in-band blocking conducted requirements comparing to the coexistence with E-UTRA system in the same geographical area.
However, it can be seen from Figures 1 to 4 that adopting the interfering signal power level for wide area E-UTRA BS class (-52dBm) to that for the wide area NR BS class for the receiver intermodulation conducted requirements would ensure sufficient protection (> 98 %-tile) of the NR BS receiver against E-UTRA or NR in-band uplink signal in all simulated scenarios. Therefore, it is proposed to specify the below 6GHz NR BS receiver intermodulation conducted requirements for each NR BS class with an interfering signal power equal to the corresponding E-UTRA BS class.
For the wanted signal power level, a 6dB desensitization (compared to the BS reference sensitivity) is allowed for both UTRA and E-UTRA BS receiver intermodulation requirements. It is proposed to adopt the 6dB desensitization (compared to the BS reference sensitivity) also for below 6GHz NR BS receiver intermodulation conducted requirements. The SNR for the BS reference sensitivity can be obtained at 95% relative throughput from link level simulations.
Moreover, the interfering signal should be defined as the same type as the interfering signal for the ACS requirement, with offset between the interfering signal centre frequency and the nominal band edge of the wanted carrier specified to ensure the intermodulation products fall (almost) on the edge resource blocks of an operating channel bandwidth and avoid orthogonality between sub-carriers of wanted and interfering signal.

3.	Conclusion and proposals
This contribution has provided simulation results and proposals to specify the below 6GHz NR BS receiver intermodulation conducted requirements in the RAN4 specifications.
Proposals:
1)	To specify the below 6GHz NR BS receiver intermodulation conducted requirements for each NR BS class with an interfering signal power equal to that for the corresponding E-UTRA BS class, and the wanted signal level calculated as the BS reference sensitivity plus 6dB.
2)	The SNR for the BS reference sensitivity can be obtained at 95% relative throughput from link level simulations.
3)	The interfering signal should be defined as the same type as the interfering signal for the ACS requirement, with offset between the interfering signal centre frequency and the nominal band edge of the wanted carrier specified to ensure the intermodulation products fall (almost) on the edge resource blocks of an operating channel bandwidth and avoid orthogonality between sub-carriers of wanted and interfering signal.

4.	Text Proposal
[bookmark: _Toc482961367][bookmark: _Toc496276157]7.7	Receiver intermodulation
The following have been agreed for conducted receiver intermodulation requirements in FR1:
-	To specify the below 6GHz NR BS receiver intermodulation conducted requirements for each NR BS class with an interfering signal power equal to that for the corresponding E-UTRA BS class, and the wanted signal level calculated as the BS reference sensitivity plus 6dB.
-	The SNR for the BS reference sensitivity can be obtained at 95% relative throughput from link level simulations.
-	The interfering signal should be defined as the same type as the interfering signal for the ACS requirement, with offset between the interfering signal centre frequency and the nominal band edge of the wanted carrier specified to ensure the intermodulation products fall (almost) on the edge resource blocks of an operating channel bandwidth and avoid orthogonality between sub-carriers of wanted and interfering signal.
Detailed structure of the subclause is TBD.
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