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Introduction
The OTA receiver blocking requirements for mm-wave frequency bands has been extensively discussed in RAN4 since start of NR SI and ITU-R related work. Further analysis and discussion is still ongoing to settle the OTA blocking requirements. In [1], the discussion on NR receiver intermodulation was initiated.
As we have few meeting cycles left before finalizing the first release of RAN4 NR specification, in this paper which is an re-vised version of [1], we re-iterate the discussion on NR receiver intermodulation requirements for NR mm-wave bands. Based on the discussion in this paper, we also propose text for NR BS general technical report in [2].
Discussion
Considering the general receiver intermodulation requirements with two interferers (one modulated and one CW) and corresponding joint probabilities between the two interferers which would be lower than one interferer, for UTRA, E-UTRA and MSR, the intermodulation interferer levels were adjusted taking to account two interferers with same level which resemble the worst case compared to asymmetrical interferer levels as given in Table 1.
Table 1	Existing general receiver blocking and intermodulation requirements
	
	UTRA
25.104
	E-UTRA
36.104
	MSR
37.104

	General blocking level
	-40 dBm
	-43 dBm
	-40 dBm

	General receiver intermodulation level
	-48 dBm
	-52 dBm
	-48 dBm

	Level offset
	8 dB
	9 dB
	8 dB



Note that the blocking requirements capture the selectivity of the receiver, the receiver intermodulation given the two interferer condition capture the linearity of the receiver. 
Given the involvement of statistics of two interferer and OTA spatial aspect for mm-waves and possible non-symetrical interferer levels etc , to avoid lengthy discussion, a pragmatic approach used in existing RAT:s is relevant to define the receiver intermodulation requirements for mm-wave bands. 
Considering the blocking joint probability (for both blocking signal and wanted signal) of 99% for blocking as discussed in the blocking AI, the probability of the blocking level alone is around 96-97.5 %. For RX IM, if the same joint probability is applied, then for two interferer the corresponding probability for each interferer would be 80-85% based on: 1-probRXIM= (1-probinterferer 1) * (1-probinterferer 2) assuming equal interferer levels resulting in equal probability.

Table 2 Blocking and potential RX IM levels considering analogue combining	
	
	Interfereferer level [dBm]

	Probability
	Co-located
	Non-co-located

	80%
	-73
	-70

	96%
	-65
	-59



Table 3 Blocking and potential RX IM levels considering digital combining
	
	Interfereferer level [dBm]

	Probability
	Co-located
	Non-co-located

	85%
	-66.5
	-60

	97.6%
	-63
	-49



Table 2 indicate the difference between blocking and receiver IM interferer level is on average ~9-10 dB which is also quite similar to offset levels in existing RATs.

Thus we promote to set the receiver intermodulation level by applyning same offset (~8-9 dB) to the eventualy agreed OTA blocking level when OTA blocking level is settled. 
Proposal 1:
The general receiver intermodulation equirements for mm-wave bands should be defined as the OTA blocking level for mm-wave bands offsetted by 8-9 dB.

In addition,as receiver intermodulation requirements is based on a CW and a modulated interferer, we also would propose to used a 50 MHz OFDM modulated interferer which is the minimum supported BW for mm-wave bands. For NR wide band operation in future releases, higher modulated interferer bandwidth is not precluded for future releases.
Proposal 2:
The receiver intermodulation requirements for FR2 should be based on a CW and 50 MHz OFDM modulated carrier.
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Conclusion
In this paper, the on receiver intermodulation requirements and interferer type for mm-wave bands was discussed. Considering the ongoing discussion on OTA blocking for mm-wave bands, and the approach used for existing 3GPP RAT:s receive intermodulation requirements taking to account the probabilities of two interferer, we propose the following:
Proposal 1:
The general receiver intermodulation equirements for mm-wave bands should be defined as the OTA blocking level for mm-wave bands offsetted by 8-9 dB.
Considering minimum BW of 50 MHz for FR2, we propose:
Proposal 2:
The receiver intermodulation requirements for FR2 should be based on a CW and 50 MHz OFDM modulated carrier.
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