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1. Introduction

At the meeting in Berlin (RAN4#84) the terminology used for supported NR BS requirement sets was discussed together with options on how to capture emission levels in the NR specification.
1.1 
Requirement set naming

The RF core requirements for NR base stations requires in Release 15 support the following requirement sets;

1. NR Non-AAS BS

It is envisaged that for NR non AAS type base stations operating at frequencies below 6 GHz (Range 1), the current base station RF core specification and conformance test specification (TS 36/37.104 and TS 36/37.141) can be used as guidance deriving the corresponding RF core specification and conformance test specification for NR. 

2. NR AAS BS 

For NR AAS base stations operating below 6 GHz (Range 1), the Release-13 AAS specification (TS 37.145) could be used as baseline. In this specification, new requirements for radiated transmit power and OTA sensitivity have been added in the OTA domain, keeping all conducted requirements still applicable with some adaptations. In the eAAS WI the AAS BS specification is currently being extended to include an all OTA specification. AAS BS covers existing UTRA and E-UTRA bands, extending the frequency range support from the upper limit currently in E-UTRA requirements to 6 GHz for NR, may require some further extensions to the AAS BS specification. Therefore, AAS NR BS requirements must support two defined requirement sets; NR AAS BS Type 1 and NR AAS BS Type 2.


3. NR mm-wave BS

For NR mm-wave base stations operation above 24 GHz in frequency region 2, a specification where all requirements are defined as OTA requirements is required. 

The requirement coverage and requirement definitions will vary between different requirement sets as function of operating frequency range and where the requirement is defined.
During the discussion RAN4 converged towards a definition of requirement set naming as:

x-y

,where x is the frequency range (for NR Rel-15, x could be 1 or 2) and y is where the requirements are anchored (for NR Rel-15, y could be C (All conducted) or H (Hybrid like AAS) or O (All OTA).

1.2 
Drafting approach
It was proposed to develop the NR base station specification following of the following options with respect to requirement levels described in [2]:
1. non-AAS uses same limits as AAS but N =1 (and no antenna)
2. Use different sections for non-AAS and AAS.
3. Attempt to specify both non-AAs and AAS in a single section with different requirements/ columns
The most efficient option is option 1, however if it remains important that the non-AAS requirements are distinct and separate from AAS then option 2 or 3 should be selected. An implementation example of option 1 is showed below:
6.x.y
Conducted requirement A

6.x.y.1
Limits


{Table with basic limits}

6.x.y.2
non-AAS


{minimum requirement = limit}

6.x.y.3
AAS


{minimum requirement = limit with scaling applied}

This approach simplifies the specification drafting by re-using tables for conducted requirements between non-AAS BS and AAS BS in TR 38.104, clause 6. 

In Annex, a specific example is showed for Cat A spurious emission.
2. Way-forward
Proposal 1:

It is proposed to use the abbreviations in Table 2-1, when drafting requirement text for TS 38.104.
Table 2-1: Supported requirement sets
	Requirement set
	BS Description

	1-C
	A NR BS operating at frequency Range 1 with all requirements defined at individual antenna connectors. Following the approach used in TS 36.104 and TS 37.104

	1-H
	A NR BS operating at frequency Range 1 with a requirement set holding requirements at TAB connectors and few OTA requirements defined at RIB(s). The requirement set is like the one defined for Hybrid AAS BS. Following the approach used in TS 37.105 

	1-O
	A NR BS operating at frequency Range 1 with a requirement set consisting only OTA requirements defined at RIB(s). Following the approach developed in eAAS and documented in TR 37.843.

	2-O
	A NR BS operating at frequency Range 2 with a requirement set consisting only of OTA requirements defined at RIB(s).


Where TAB (transceiver array boundary) and RIB (Radiated Interface Boundary) definitions used currently in the eAAS WI are as follows:

transceiver array boundary: conducted interface between the transceiver unit array and the composite antenna

multi-band RIB: operating band specific RIB which is paired with one or more additional operating band specific RIBs where the multiple bands are supported through common active electronic component(s)

single band RIB: operating band specific RIB without any common active electronic component(s) shared with other operating bands 

Proposal 2:
It is proposed to follow the following approach when writing NR BS conducted requirements in TS 38.104, clause 6:

6.x.y
Conducted requirement A

6.x.y.1
Limits


{Table with basic limits}

6.x.y.2
non-AAS


{minimum requirement = limit}

6.x.y.3
AAS


{minimum requirement = limit with scaling applied}
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4. Annex

6.6.5       Transmitter Spurious emission

6.6.5.1            General

The transmitter spurious emission limits apply from 9 kHz to 12.75 GHz, excluding the frequency range from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. For some operating bands the upper frequency limit is higher than 12.75 GHz. In some exceptional cases, requirements apply also closer than 10 MHz from the downlink operating band; these cases are highlighted in the requirement tables in respective referenced UTRA, E-UTRA or MSR specifications. 

For operating bands supported by multi-band TAB connectors  exclusion bands apply to each supported band.

The requirements applies for both single band and multiband TAB connectors (except for frequencies at which exclusion bands or other multi-band provisions apply) and for all transmission modes foreseen by the manufacturer's specification. Unless otherwise stated, all requirements are measured as mean power.

For operation in region 2, where the FCC guidance for MIMO systems in [18] is applicable, NTXU,countedpercell shall be equal to 1 for the purposes of calculating the spurious emissions limits in subclauses 6.6.6.2, 6.6.6.3 or 6.6.6.4. For all other unwanted emissions requirements, NTXU,countedpercell shall be the value calculated according to subclause 6.1.

6.6.5.2            Mandatory Requirements

6.6.5.2.1              Category A

6.6.5.2.1.1           Basic limits

The basic limits are:

Table 6.6.5.2.1-1: BS Spurious emission basic limits, Category A
	Frequency range
	Basic limit
	Measurement Bandwidth
	Note

	9kHz ‑ 150kHz
	-13 dBm
	1 kHz 
	Note 1

	150kHz ‑ 30MHz
	
	10 kHz 
	Note 1

	30MHz ‑ 1GHz
	
	100 kHz
	Note 1

	1GHz ‑ 12.75 GHz
	
	1 MHz
	Note 2

	12.75 GHz – 5th harmonic of the upper frequency edge of the DL operating band in GHz
	
	1 MHz
	Note 2, Note 3

	NOTE 1:    Bandwidth as in ITU-R SM.329 [2] , s4.1
NOTE 2:    Bandwidth as in ITU-R SM.329 [2] , s4.1. Upper frequency as in ITU-R SM.329 [2] , s2.5 table 1
NOTE 3:    Applies only for Bands 22, 42, 43 and 48..


 
6.6.5.2.1.1           Minimum requirement for Non-AAS {name may be changed}
The power of any spurious emission at the antenna connector shall not exceed the basic limits in Table 6.6.5.2.1-1

6.6.5.2.1.2           Minimum requirement for AAS {or hybrid AAS maybe}
The spurious emission requirements for an AAS BS are that for each TAB connector TX mincell group and each applicable basic limit in Table 6.6.5.2.1-1  the power summation emissions at the TAB connectors of the TAB connector TX min cell group shall not exceed an AAS limit specified as the basic limit + 10log10(NTXU,countedpercell).

NOTE:      Conformance to the AAS BS spurious emission requirement can be demonstrated by meeting at least one of the following criteria as determined by the manufacturer:

1)   The sum of the emissions power measured on each TAB connector in the TAB connector TX min cell group shall be less than or equal to the AAS BS limit as defined in this subclause for the respective frequency span. 

Or

2)   The unwanted emissions power at each TAB connector shall be less than or equal to the AAS BS limit as defined in this subclause for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector TX min cell group.

 
