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1
Introduction
In this contribution, we discuss spurious emission band UE co-existence requirements in mmWave. 
2
Discussion
Firstly this contribution does not discuss handling of general spurious emission. In this paper, we roughly assume noise generated by mmWave devices can be divided into two parts. One is noise below 6GHz. This is for protecting the legacy systems like LTE or future NR bands. The other is noise in mmWave for protecting bands to be defined in mmWave such as 28GHz. The handling of noise may change according to the behaviours of beamforming such that only wanted signal is beamformed or not only the wanted signal but rather other signals other than the wanted signal are beamformed. This aspect is illustrated in Figure 2-1.
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Figure 2-1: Impact of beamforming from mmWave devices on noise level in certain frequencies
From noise perspective, there are four cases.

Case 1: Noise below 6GHz is  beamformed
If this case happens, it should be the most carefully handled between all the cases discussed in this paper since the noise beamformed below 6GHz may not drastically decrease like that in mmWave. Solution to reduce noise level below 6GHz from mmWave devices can be discussed once it is identified that this phenomenon does happens.
Case 2: Noise below 6GHz is NOT beamformed
In this case, we can go into the discussion of the allowed noise level to be defined for protecting the legacy bands from mmWave devices. If we follow the conventional way, bands to be defined in mmWave need to satisfy the requirement in OTA corresponding to -50dBm/MHz at an antenna port for the legacy bands. Note that with regard to regulatory requirements, we should follow regulations so that here we don’t handle these aspects.

The next aspect to be discussed is whether mmWave devices can satisfy the above without filters or not. If they can satisfy it, what we need to do is find an appropriate value and conditions in space corresponding to -50dBm/MHz at antenna connector. If they cannot satisfy it, we need to study filter availability and pros/cons using filters for system performance since this does increase the NF for mmWave devices, complexity and cost. 

Case 3: Noise in mmWave is beamformed
Handling of this case is similar to that of the Case 1. This case, however, has more significant challenges compared to the case 1 since aggressor and victims are in mmWave and may be more difficult to get isolation between them.

Case 4: Noise in mmWave is NOT beamformed
In this case, we can go into the discussion of the allowed noise level to be defined for protecting the future new bands to be defined in mmWave. Unlike case 2, we may be able to consider revising the conventional value from the beginning considering both the noises are not beamformed and the noise level in space significantly decrease due to its high frequency.

Finally, apart from the requirements mmWave devices should satisfy, we understand that RAN4 needs to consider the requirements for legacy LTE bands and newly defined NR bands below 6GHz to protect the bands to be defined in mmWave. If we follow the conventional way, the protection value is -50 dBm/MHz. If this value can be easily satisfied by devices below 6GHz, we may be able to adopt it as it is. If there are challenges, we may have to discuss the value. Note that most of the current SAW filter specification would not cover the frequency response in such a higher frequency like 28GHz. Thus, this aspect needs to be evaluated by both filters and PA behaviours. Moreover, the handling of harmonics should be taken into account although the order is quite large.

Based on the above discussion, we propose the followings to proceed with the discussion on spurious emission band UE co-existence.
Proposal 1 :Whether signal other than wanted signal is beamformed or not and the extent should be studied.
Proposal 2 :Whether or not the requirement in OTA below 6GHz and in mmWave corresponding to -50dBm/MHz at an antenna connector can be satisfied by mmWave devices with or without filters should be studied. Note that if the challenges are found, trade-off should be discussed.
Proposal 3 : Whether the legacy LTE terminals can satisfy -50 dBm/MHz in mmWave or not should be studied.

3
Conclusions

Based on the discussion, we propose the followings.
Proposal 1 :Whether signal other than wanted signal is beamformed or not and the extent should be studied.

Proposal 2 :Whether or not the requirement in OTA below 6GHz and in mmWave corresponding to -50dBm/MHz at an antenna connector can be satisfied by mmWave devices with or without filters should be studied. Note that if the challenges are found, trade-off should be discussed.
Proposal 3 : Whether the legacy LTE terminals can satisfy -50 dBm/MHz in mmWave or not should be studied.

