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Introduction
In the previous RAN4 meetings, there were some initial discussions on BS RX requirements for 60GHz and some high level agreement has been reached in WF [1]. In this contribution, we want to share some further considerations on each Rx requirements.
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2.1. Sensitivity related requirements

In the last RAN4 meeting, there were some extensive discussions on minimum and maximum channel bandwidth for 60GHz and the remaining issue left for further discussions is maximum channel bandwidth for 960kHz (e.g. 2000MHz or 2160MHz to align with IEEE 802.11ad/ay). However from Sensitivity requirement definition perspective, the minimum channel bandwidth matters more than maximum channel bandwidth since FRC definition is mainly replying on the transmission bandwidth configuration of minimum channel bandwidth.
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Figure 1. the proposed CBW for 52.6-71GHz
Based on the legacy approach used for existing FR2 BS Sensitivity definition, the following Sensitivity requirement in Table 1 could be applied for 60GHz. One concern might be whether exiting range specified for EISREFSENS_50M could also applicable for 60GHz. Based on the previous discussions for expected antenna array size for 60GHz and also legacy antenna array size in Rel-15 as documented in TR38.817-02, the higher operating frequency rang, correspondingly larger antenna array gain and also higher noise figure, at the end, these two factors would be counteracted in the EIS_50MHz calculation formula at the end, the existing range specified for EISREFSENS_50M could also applicable for 52.6-71GHz.
However we don’t have strong opinions whether to reuse 50MHz for REFSENS definition or to use 100MHz for REFSENS definition, both alternative are fine for us. In the following Table 1, we demonstrated how to specify REFSESNS for 52.6-71GHz with EISREFSENS_50M.
Observation 1:the existing range specified for EISREFSENS_50M or EISREFSENS_100M are both feasible for 52.6-71GHz REFSENS definition. 
Table 1. OTA reference sensitivity requirement for 60GHz
	BS channel Bandwidth
(MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS (dBm)

	100, 200, 400
	120
	G-FR2-A1-3
	EISREFSENS_50M + 3 + ΔFR2_REFSENS

	400,800,1200,1600
	480
	TBD
	EISREFSENS_50M + 9 + ΔFR2_REFSENS

	400,800,1200,1600, 2000
	960
	TBD
	EISREFSENS_50M + 9 + ΔFR2_REFSENS

	NOTE 1:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.
NOTE 2:	The declared EISREFSENS_50M shall be within the range specified above.



In addition, regarding whether the existing FR2 FRC could be reused, indeed we could discuss its applicability from two perspective:
1) Whether the existing PT-RS configuration for PUSCH in FR2 FRC could be reused for 52.6-71GHz, even though PT-RS configuration is not used in practice in FR2 REFSENS testing, however whether this configuration is still typical for 52.6-71GHz might need more discussion. From our initial understanding, the existing PT-RS configuration is already most stringent case with LPTRS=1, therefore it could also been applied for 52.6-71GHz
For FR2, following PTRS parameters:
KPTRS : 2 (PTRS every 2 RBs)
LPTRS : 1 (all symbols with PTRS)
No phase noise simulation, PTRS REs are not used for data
2) For BW with 120kHz SCS, the existing G-FR2-A1-3 could be reused; for BW with 480kHz and 960kHz, new FRC for minimum BW 400MHz with 480kHz and 400MHz with 960kHz should be defined. 
Proposal 1: the existing PT-RS configuration in FR2 FRC could also been applied for 52.6-71GHz.
Proposal 2: for BW with 120kHz SCS, the existing G-FR2-A1-3 could be reused; for BW with 480kHz and 960kHz, new FRC for minimum BW 400MHz with 480kHz and 400MHz with 960kHz should be defined. 

2.2. ACS/IBB requirements
In the last RAN4 meeting, there were some initial discussions to further evaluate coexistence performance for 60GHz or whether coexistence work in TR 38.803 can be used as reference for the coexistence study for 60GHz. Based on our initial simulation results in the companion contribution [3], for indoor scenario, it seems that more stringent DL ACIR requirement are expected due to the lower output power of NR BS in the the simulation assumption, therefore we propose to discuss the simulation assumption for 52.6-71GHz in the ACLR/ACS agenda firstly.
Proposal 3: to propose to discuss the simulation assumptions for 52.6-71GHz for ACLR/ACS evaluation firstly;  

Table 2. Way forward on BS ACLR and ACS
	BS
	30 GHz
	45 GHz
	70 GHz

	ACLR
	27.5
	25.5
	23.5

	ACS
	23.5
	22.5
	21.5


In addition, for interfering signal of ACS requirement and IBB requirements, it should be updated as 100MHz instead of 50MHz since it was agreed that minimum channel bandwidth for this frequency range is 100MHz already. 
Table 10.5.1.3-1: OTA ACS requirement for 60GHz
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)

	Interfering signal mean power (dBm)

	100, 200, 400,800,1200,1600,2000
	EISREFSENS + 6 dB 
	EISREFSENS_50M + 25.7 + ΔFR2_REFSENS 

	NOTE 3:	EISREFSENS is given in clause 10.3.3



Table 10.5.1.3-2: OTA ACS interferer frequency offset for 60GHz
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	100
	49.3
	100 MHz DFT-s-OFDM NR signal,120 kHz SCS, 64 RBs

	200
	49.34
	

	400
	49.3
	

	800
	49.34
	

	1200
	49.38
	

	1600
	49.3
	

	2000
	49.34
	



For IBB requirements, typically 33dB offset from reference sensitivity used for interfering signal needed to be checked again based on the agreeable simulation assumption since the simulation assumption for FR2 coexistence study in Rel-15 is different from what has been proposed in last meeting [6].
Proposal 4: a 33dB offset from the reference sensitivity used for interfering signal of IBB needed to be checked again based on the agreeable simulation assumption for 52.6-71GHz
Table 10.5.2.3-1: General OTA blocking requirement for 60GHz
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	OTA wanted signal mean power (dBm)
	OTA interfering signal mean power (dBm)
	OTA interfering signal centre frequency offset
from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of OTA interfering signal

	100, 200, 400,800,1200,1600,2000
	EISREFSENS + 6 dB
	EISREFSENS_50M + [33] + ΔFR2_REFSENS
	±75
	100 MHz DFT-s-OFDM NR signal,
120 kHz SCS, 64 RBs

	NOTE:	EISREFSENS and EISREFSENS_50M are given in clause 10.3.3.



2.3. RX IMD requirements

Similar as in-band blocking, the interferer levels for general receiver intermodulation should be derived by applying an offset of 8 dB below OTA blocking levels. For the frequency offset of RX IMD requirement, since this is related with SU of wanted signal and interfering signal, therefore it’s better to postpone the discussion until there are clear agreement for SU of 60GHz.
2.4. RX ICS requirements
For IoT level obtained for ICS requirements, similar as previous ACS/ACLR analysis, we need to evaluate the Iot level based on the agreeable and stable simulation assumption for 52.6-71GHz.
Proposal 5: to propose to discuss the simulation assumptions for 52.6-71GHz for ICS IoT level evaluation firstly;  
Conclusions
In this contribution, further considerations on each BS Rx requirements for 60GHz and some proposals and observations are made as following:
Observation 1:the existing range specified for EISREFSENS_50M or EISREFSENS_100M are both feasible for 52.6-71GHz REFSENS definition. 
Proposal 1: the existing PT-RS configuration in FR2 FRC could also been applied for 52.6-71GHz.
Proposal 2: for BW with 120kHz SCS, the existing G-FR2-A1-3 could be reused; for BW with 480kHz and 960kHz, new FRCs for minimum BW 400MHz with 480kHz and 400MHz with 960kHz should be defined. 
Proposal 3: to propose to discuss the simulation assumptions for 52.6-71GHz for ACLR/ACS evaluation firstly;  
Proposal 4: 33dB offset from the reference sensitivity for interfering signal of IBB needed to be checked again based on the agreeable simulation assumption for 52.6-71GHz
Proposal 5: to propose to discuss the simulation assumptions for 52.6-71GHz for ICS IoT level evaluation firstly;  
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