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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 this paper, we initiate the discussion on mm-wave band receiver intermodulation and propose a pragmatic approach settling the receiver intermodulation requirements considering the stringent timeplan to have the RAN4 NR specifications ready.
Discussion
In relation to ITU-R related work, massive co-existence simulations and analysis has been performed in RAN4 for receiver blocking considering the spatial and OTA aspects of the requirements, joint probabilities involving the wanted and interferer as well as position probability both as distance and angular separation etc. Discussions are ongoing about how to set OTA levels considering simulations and ensuring proper testing of different kinds of implementations (e.g. all analogue BF, all digifal BF etc.) We thus expect that RAN4 would converge of mm-wave OTA blocking definition and levels quite soon.
In relation to receiver blocking discussions and requirement coverage for mm-wave bands, there is a consensus in RAN4 to not include the narrow band blocking and thus this paper only covers the general receiver intermodulation requirements. 
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 would 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. 
[image: ]
Figure 1	UMA interferer cdf for co-located and non-co-located case
Considering the blocking joint probability of 99% for blocking as already discussed, applying same probability for two interferer the corresponding probability for each interferer would be 90% based on: 1-probRXIM= (1-probinterferer 1) * (1-probinterferer 2) and assumption on equal interferer levels resulting in equal probability.
Table 2	
	
	Interfereferer level [dBm]

	Probability
	Co-located
	Non-co-located

	90%
	-94.8
	-92.2

	99%
	-85.2
	-80.1



Table 2 indicate the difference between blocking and receiver IM interferer level ~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. 
We thus 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.

Conclusion
In this paper, the discussion on receiver intermodulation requirements for mm-wave bands was initiated. 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.
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