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1 Background 
It was agreed at RAN4#80bis in Ljubljana that for bands below 6GHz, the existing 3GPP requirements for LTE and MSR including AAS should be re-used for NR as much as possible. This paper elaborates further on the specific RF requirements that can be re-used.
2 Discussion 
2.1 Impact from regulation in existing IMT bands
For frequency bands below 6 GHz there is an existing set of RF requirements for E-UTRA (and UTRA). While a new set of RF parameters is being developed for NR in bands above 24 GHz, it was agreed at RNA4#80bis that the existing 3GPP requirements for E-UTRA below 6 GHz should be re-used for NR as much as possible [1]. There are several reasons for this:

· NR operation in those bands will in in general have to be under the same regulation as for existing IMT systems, in terms or regulatory limits and specific co-existence with non-IMT systems. Any RF requirement derived from such regulation would therefore be fundamentally the same, concerning in particular unwanted emission limits, both inside and outside the bands. 

· NR systems in existing 3GPP bands below 6 GHz would need to co-exist with existing IMT deployments and should therefore have the same co-existence requirements. This concerns in particular ACLR, ACS and similar in-band requirements.

· There would be deployments of multi-standard Base Stations including NR. The MSR specification will therefore be updated with NR and many Rf requirements are harmonized between the different RATS in those specifications.

· There will also be widespread User Equipment supporting NR together with other RATs in the same band and sharing the same RF, resulting in RF requirements and performance that will fundamentally be the same.

For this reason, it is expected that the most RF parameters will be aligned with the RF parameters presently described in existing E-UTRA specifications for BS and UE, as well as for the MSR BS and AAS BS specifications. The release 14 eAAS WI is developing a complete set of radiated requirements that will cover BS consisting of arrays with a large number of transmitters. Much of the AAS specification following the eAAS WI will be directly re-usable for NR with large arrays and beamforming. The way requirements are expressed may in some cases differ, since NR RF carriers will have some differences in properties such as channel bandwidth and modulation.

The reusability of RF requirements for NR in general is further discussed below, both for UE and BS conducted requirements and for BS AAS requirements.

2.2 Transmitter RF requirements for UE and BS (conducted)
Transmitter power: Power levels for the UE classes can be reused and the accuracy requirement could be the same. Specific power levels and reduction will depend on specific NR features. For the BS, Power levels for the BS classes can be reused and the accuracy requirement could be the same.

Output power dynamics and power control: For the UE, minimum power levels may be feature and RAT dependent, as well as power control accuracy. For the BS, possible requirements for power control and total dynamic range will need mores study.

Transmitted signal quality: Frequency error limits could be reused. EVM requirements may be RAT dependent, but are expected to be on a similar level.
Timing and time alignment requirements: Time masks are RAT and feature specific. Time alignment requirements for the BS depend on RAT and feature properties, as well as the implementation 

Unwanted emissions: Occupied bandwidth principles can be reused. Spectrum emission mask principles can be similar, but may be RAT- and in particular bandwidth dependent. ACLR and Spurious emission limits can be re-used.
Transmitter intermodulation: Transmitter IM principles and levels can be reused.

2.3 Receiver RF requirements for UE and BS (conducted)

Reference sensitivity level: Definition is RAT and feature dependent.
Dynamic range:
Definition is RAT and feature dependent.
In-band selectivity and blocking:
In-band blocking levels can largely be reused, frequency offsets close to the carrier may be RAT dependent.
Out-of-band blocking: Out-of-band Blocking levels and frequency offsets can be reused.
Spurious response: For the UE, the same conclusion apply as for out-of-band blocking.
-

Receiver spurious emissions: Limits can be re-used (regulatory).


Receiver intermodulation: Levels and frequency offsets close to the carrier may be RAT dependent.
2.4 Transmitter requirements for AAS BS

Radiated transmitter power: EIRP accuracy requirement can be reused for NR. TRP accuracy requirement to be discussed and developed during Rel-14 eAAS.

Output power dynamics and power control: Possible requirements for power control and total dynamic range will need more study. eAAS WI will identify whether E-UTRA requirements are needed and if so, develop OTA requirements.

Transmitted signal quality: Frequency error limits could be reused. EVM requirements may be RAT dependent, but are expected to be on a similar level. eAAS will develop OTA versions of these requirements.
Timing and time alignment requirements: Time masks are RAT and feature specific. Time alignment depend on RAT and feature properties, as well as the implementation 

Unwanted emissions: eAAS will develop OTA unwanted emissions requirements, possibly merging with EMC requirements. Occupied bandwidth principles can be reused. Operating band unwanted emission mask principles can be re-used, in particular for MSR BS. ACLR and Spurious emission limits can be re-used.

Transmitter intermodulation: eAAS will develop an OTA approach for transmitter IM. This will most likely be reusable for NR.

2.5 Receiver requirements for AAS BS

OTA sensitivity: EIS requirement can be re-used for NR.Minimum OTA sensitivity level to be developed during release 14 eAAS, but is RAT dependent and may need revision for NR.

Dynamic range: Definition is RAT and feature dependent. eAAS will develop an OTA requirement.

In-band selectivity and blocking:
In-band blocking levels can largely be reused, frequency offsets close to the carrier may be RAT dependent. eAAS will develop an OTA blocking approach.

Out-of-band blocking: eAAS will develop an approach for out of band blocking, including appropriate OTA levels. The eAAS approach will be reusable.

Receiver intermodulation: eAAS will develop an OTA approach. Levels and frequency offsets close to the carrier may be RAT dependent.
3 Conclusion
5G operation in bands below 6 GHz will have to be under the same regulation as for existing IMT and would have to co-exist with existing IMT deployments. There would also be deployments of multi-standard Base Stations and widespread User Equipment supporting both existing IMT and 5G, further pointing at a need for aligned RF parameters. For this reason, it has been agreed that for bands below 6 GHz, the existing 3GPP requirements for E-UTRA should be re-used for NR as much as possible.
A text proposal detailing how requirements can be reused is presented for approval in [2].
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