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1 Introduction
In RAN # 75, the WI for new Radio (NR) access technology was approved [1]. Due to accelerate time plan, there is a need to have an early discussion on specification structures to make sure that not only the specifications are future proof but also start early to add requirements.
In this paper, we initiate the discussion on NR BS specification structure (38.104) and give a brief overview on some chapters.
Note that as many existing bands are within the NR band candidate list, there is a need to also evolve the 37.104 (MSR) and 37.105(AAS) specifications. The inclusion of NR in multi standard 37- series is not covered in this paper.

2 Discussion
As discussed in [2], the NR single RAT BS specification should be self-contained covering all intended frequency bands agreed for the WI.
As the list of candidate bands stretches from below 1 GHz to ~40 GHz, it is essential to have a specification structure that can handle “Conducted requirements”, “Hybrid requirements based on conducted and/or OTA” and “OTA” as for higher frequency only “OTA” requirements can be specified. As described above, some requirements depending on the operating band and applicability, might be specified as either “conducted”, “OTA” or optional “OTA/conducted”
A proposed BS specification structure and skeleton with some comments is given below:

-------------------------------------------------------------------------------------------------------------------------------
1
Scope


2
References


3
Definitions, symbols and abbreviations


3.1
Definitions


3.2
Symbols


3.3
Abbreviations


4
General


4.1
Relationship between minimum requirements and test requirements


4.2
Base station classes

The BS classification for NR has been discussed during the SI. Due to large extent of frequency range for NR including the mm-wave frequencies, possible classes which could be frequency range dependent should be covered here.
4.3
Regional requirements

Similar to existing 3GPP RATs, there will be various regional requirements for NR both for existing bands and new bands which should be covered here. Note that addition of regional requirements should be carefully considered.
4.4
Operating bands and supported bandwidths and numerologies
In addition to operating bands, NR would support larger bandwidths and different bandwidth options for different supported numerologies for the concerned bands.
4.5
Channel arrangement

As the synch and broadcast channels for NR are different compared to E-UTRA, in addition to channel numbers, there is a need to also include the numbering on synch and broadcast channels. Depending on the chosen sub-carrier spacing for synch/broadcast channels, the raster also needs to be specified.
4.5.1
Synch/broadcast and channel numbering

4.5.2
Channel spacing


4.5.3
CA Channel spacing


4.5.4
Channel and Synch/broadcast raster


4.6
Requirements for contiguous and non-contiguous spectrum
In the first release of NR, the contiguous spectrum will be handled but the inclusion of non-contiguous spectrum might be needed in the future releases.
4.7
Requirements for BS capable of multi-band operation
In the first release of NR, the single band operation will be handled but the inclusion of multi-band might be needed in the future.
5
Applicability of requirements
The applicability of requirement tables is a very important aspect in the specification which should capture “conducted”, “hybrid: conducted and or OTA” and “OTA” or other possible options. For each band, it should be clear what requirements need to be fulfilled depending on the option certain BS equipment is complying to. 

Note that Hybrid requirements would allow for incremental evolution of OTA requirements in several releases.
6
Transmitter characteristics

6.1
General


6.2
Base station output power
Depending on the concerned band, there is a need to define proper output power requirements where conducted, EIRP and TRP accuracy should be specified here. In addition, possible power accuracy on some type of NR reference symbols might be needed. Note that the output power requirement metric might also be band dependent i.e. conducted for low bands while radiated for higher bands.
6.2.1
Requirement for Conducted power

6.2.2
Requirement for Radiated power

6.2.3
Requirement for DL reference symbol power


6.3
Output power dynamics
This chapter should cover the power dynamics for NR BS where the dynamic requirements possibly also depend on operating band and supported numerologies and bandwidths.


6.4
Transmit ON/OFF power
The OFF power level relates to propagation between different sites and in addition would be band dependent due to propagation conditions. I addition the transient requirement relates to timing related discussions ongoing in the SI.
6.4.1
Transmitter OFF power

6.4.2
Transmitter transient period


6.5
Transmitted signal quality
The transmit signal quality requirements should cover both single and multiple numerology scenarios considering the spectrum utilization. This has been extensively discussed during the SI phase and discussions will continue during WI phase.


6.5.1
Modulation quality single numerology

6.5.2
Modulation quality multiple numerology

6.5.3
Frequency error


6.6
Unwanted emissions
The unwanted emission requirements in large extent can be re-used from existing specifications where for OTA requirements, TRP would be the metric. Due to larger bands and bandwidths, the transition between in-band and spurious emission would require a revisit for some bands. To facilitate the introduction of NR in 37 series, the requirements base line for NR should be 37 the requirements stated in 37 series.
For mm-wave frequency ranges, Category A spurious emission should be made applicable due to limitations in mm-wave integrated filters which has been extensively discussed during ITU-R related work.
6.6.1
Transmitter spurious emissions

6.6.1.1
Mandatory Requirements

6.6.1.1.1
requirement (Category A)


6.6.1.1.2
requirement (Category B)


6.6.1.2
Protection of the BS receiver of own or different BS


6.6.1.3
Additional spurious emissions requirements


6.6.1.4
Co-location with other base stations


6.6.2
Operating band unwanted emissions


6.6.2.1
Unsynchronized operation for unpaired spectrum

6.6.3
Occupied bandwidth


6.6.3.1
Minimum requirement

6.6.4
Adjacent Channel Leakage Power Ratio (ACLR) 

6.7
Transmitter intermodulation
The transmit requirements in large extent can be re-used from existing specifications for bands below 6 GHz but due to significantly larger isolation for mm-waves, the transmit IM can be excluded.
7
Receiver characteristics


7.1
General


7.2
Reference sensitivity level
For frequency bands below 6 GHz, the eAAS approach can be used while for mm-wave only EIS would be specified. 
7.3
Dynamic range
For frequency bands below 6 GHz, the eAAS approach can be used while for mm-wave the need for dynamic range requirements is under further investigation. 
7.4
In-band and inter-numerology selectivity and blocking
Beside in-band selectivity and blocking requirements, also the selectivity between different numerologies should be captured in this chapter. The spatial aspect and metrics of the requirements for OTA requirements has been discussed during the SI and the discussion will continue during WI phase. For bands supporting larger NR bandwidths and mm-wave bands, the narrowband blocking is not applicable.
In addition, the need and relevance of out-of-band blocking for mm-wave frequency bands including the testing would require further discussion while the co-location requirements would need to be based on other isolation than 30 dB which was used for below 6 GHz bands.

7.4.1
General blocking requirement

7.4.2
General narrowband blocking requirement

7.4.3
General inter-numerology selectivity

7.5
Out-of-band blocking


7.5.2
Co-location requirement


7.6
Receiver spurious emissions
Can possibly be re-used from existing specifications for NR in sub-6 GHz. For mm-wave frequency, a discussion on receiver spurious emission is needed.
7.7
Receiver intermodulation
For sub-6 GHz bands, the existing requirements can be re-used but new requirements at least for general receiver intermodulation would need to be developed. Similar to blocking, for OTA receiver IM, metric, level and also spatial aspects should be considered.

For mm-wave frequency bands due to size of the NR carriers, Narrow band blocking is obsolete and should be excluded.


7.7.1
General intermodulation requirement


7.7.2
General narrowband intermodulation requirement

7.8
In-channel selectivity
For sub-6 GHz bands, the existing requirements can be re-used but new requirements at least for general OTA cases would need to be developed. In addition, for mm-wave frequency bands, new OTA requirement and levels considering the dynamic range for these frequencies should be developed.
8
Performance requirements
For sub-6 GHz bands, given the new physical layer for NR, a new set of requirements would be necessary. A set of conducted requirement should be considered but due to challenges in relation to OTA testing, a reduced set adapted to feasibility of OTA testing should be considered. For mm-wave frequency bands as all requirements would be OTA, a reduced set as discussed above should be considered.
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3 Conclusion
Beam related requirements are unders discussion and additional chapters can be added in the specification structure if needed.
An early decision on specification structure for NR is essential due to accelerated time plan and at this stage, we propose to focus the work on 38.104.

Further discussion on inclusion of NR in the 37 serie specification enabling smooth migration and allowing LTE/NR co-existence is necessary but at later stage as NR as single RAT would be a necessity to be able to update the 37 series with NR.
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