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1 Introduction
This contribution provides the proposed UE in-band emission requirements for single numerology below 6 GHz. 
2 Discussion

Tx in-band emission requirement was initially discussed for mixed numerology [1]. In last RAN4 meeting, it was agreed that:
· UE shall be able to TX and RX with one of these numerologies
· Whether or not mixed numerologies operation using FDM is supported from a UE point of view is FFS
Even UE only supports one numerology at a time, the UE IBE requirement still needs to consider that NR supports 3 kinds of SCS for below 6 GHz, i.e. 15kHz, 30kHz and 60kHz. The IBE requirement should be defined in a general way which can be used for different SCS. 

LTE uplink in-band emission is defined on PRB basis, which is caused by the non-orthogonality between UEs with the same numerology, due to the various RF imperfections at the UE transmitter and the possible time misalignment perceived at the BS receiver. 
The general in-band emission for E-UTRA is defined as below:
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The first parameter of -25dBc is derived by system simulation. Based on evaluation in [2], we see that 25 dB out-of-band emission ratio will cause less than 10% system performance loss for both cell average and cell edge. This result is well aligned with that in LTE uplink in-band emission requirements. Thus we can still use -25dBc as a starting point to define the NRUL in-band requirement. The formula also reflects the fact that the larger frequency offset from the allocated RBs, the lower of the in-band emissions would be. This rule is also valid for NR with single numerologies. The last parameter of the formula is an absolute value with in-band noise floor of -57dBm/180kHz, which means the UL in-band requirement is limited to the noise floor. As it depends on the hardware implementation capability, when the similar RF components are used for NR, we don’t expect the capability for NR can be improved dramatically.
It is noted that all RB related parameters in the formula above are based on 15 kHz SCS. For below 6GHz, the supported SCS for NR include 15 kHz, 30 kHz and 60 kHz. The latter ones are multiple of 15 kHz. To simplify the requirement for NR, we can still assume the requirement is based on per RB basis. Specifically, the parameters in the formula (e.g. NRB, LCRB, PRB, etc.) represent different numerology. The noise floor -57dBm in E-UTRA formula is per 180 kHz, for 30 kHz and 60 kHz numerology, the value could be revised accordingly to different RB size. 

From the discussion above, we see that for NR single numerology case, even the SCS could be different from that of E-TRUA, the same methodology can still be used to define the IBE requirement for NR.

3 Conclusion

How to specify UE in-band requirements is discussed in this contribution. 
Proposal: It is proposed to adopt the same methodology as E-UTRA to define the in band emission requirement for NR below 6GHz.
References
[1] R4-1705284, UE in-band requirements, Huawei, Hisilicon
[2] R4-1700135, Further considerations on in-band requirements for NR, Huawei, Hisilicon

































































































































































































3GPP


_1432911065.unknown

