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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

The present document is a technical report for the work item on Work Item on New Radio (NR) Access Technology, covering the general aspects for BS RF for NR. 

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
Recommendation ITU-R M.1036-5 (10/2015), “Frequency arrangements for implementation of the terrestrial component of International Mobile Telecommunications (IMT) in the bands identified for IMT in the Radio Regulations (RR)”.
…

[x]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Operating band: frequency range in which NR operates (paired or unpaired), that is defined with a specific set of technical requirements.

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
General and common aspects
The general and common aspects will be in the TR for General NR UE aspects. A reference will be added here.
Editor’s note: Clause 4.1 on “Numbering of Operating bands” is intended for the TR “General aspects for UE RF” and is removed from v0.1.1 of this TR.


























	
	

	
	

	
	

	
	






	
	

	
	

	
	





	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


5
General BS RF aspects


5.1
Relationship with other core specifications
The following relations among the single RAT NR BS core specification and the MSR BS, AAS BS and EMC specifications are identified: 

Single RAT NR BS: TS 38.104 is a Single RAT NR BS specification. It is expected to capture BS requirements for the following aspects: 

-
Tx, Rx and BS demodulation core requirements for NR BS,

-
Conducted and radiated sets of core requirements for the above listed categories (i.e. Tx, Rx and BS demodulation),

-
Requirements for NSA NR and SA NR deployments (with the consideration of the NSA/SA prioritization in Rel 15),

-
Requirements for Range 1 and Range 2 frequency ranges, based on the classification defined in TR 38.803: 

-
Range 1: frequency bands below 6 GHz. Both conducted and OTA requirements will be required for Range 1. The applicability may depend on the requirements.

-
Range 1-C-N: Conducted requirement for Range 1 Non-AAS type BS (which doesn’t have antenna functionality).

-
Range 1-C-A: Conducted requirement for Range 1 AAS type BS (which has antenna functionality).

-
Range 1-O: OTA requirement for Range 1.

-
Range 2: frequency bands above 24 GHz. Only OTA requirements will be required for Range 2.

MSR BS: The MSR BS specification in TS 37.104 will be updated in Rel-15 for capability sets of Single RAT NR BS and LTE+NR MSR BS. 

-
It shall be noted that the MSR specification is considered as non-AAS specification, defining conducted requirements. 

-
Work on the Multi-Standard BS specifications updates for NR will start after work on the Single RAT NR BS specification is completed.

AAS BS: The AAS BS specification in TS 37.105 will be updated in Rel-15 for capability sets of Single RAT NR BS and LTE+NR MSR BS. In Rel-15, the AAS BS specification is expected to be extended with the full set of OTA requirements. 

-
Work on the AAS BS specifications updates for NR will start after work on the Single RAT NR BS specification is completed.

EMC: New EMC specification for the NR BS will be defined in TS 38.113. 

-
The NR BS EMC specification will refer to the eAAS WI work on the EMC requirements for the OTA AAS BS, i.e. EMC testing of DUT’s with radiating antenna elements.

-
It shall be noted, that each of the EMC specifications for Single RAT refers to the MSR EMC specification in TS 37.113 for the additional optional applicability of the MSR EMC requirements.

-
NR BS EMC specification shall also consider additional optional conformance requirements in the extended Rel 15 version of the MSR EMC specification in TS 37.113. 

Furthermore, relations among conformance BS specifications are identified as follows: 

Single RAT NR BS: New conformance specifications in TS 38.141-1 and in TS 38.141-2 for the NR BS conformance for conducted and radiated testing will be defined, respectively, 

MSR BS: TS 37.141 MSR BS conformance testing specification will be updated with the NR RAT.

-
Work on the Multi-Standard BS conformance testing specifications updates for NR will start after work on the Single RAT NR BS conformance testing specification is completed.

AAS BS: AAS BS conformance testing specifications in TS 37.-145-1 and TS 37.145-2 will be updated based on the AAS BS core specification modifications. 

-
Work on the AAS BS specifications updates for NR BS will start after work on the Single RAT NR BS specification is completed.

5.2
Relationship between minimum requirements and test requirements

Detailed structure of the subclause is TBD.

5.3
Conducted and radiated requirement reference points
Detailed structure of the subclause is TBD.

5.4
Base station classes


Detailed structure of the subclause is TBD.

5.5
Regional requirements

Detailed structure of the subclause is TBD.

5.6
Applicability of requirements 

Detailed structure of the subclause is TBD.

5.7
Requirements for contiguous and non-contiguous spectrum

This clause can be empty or excluded in Release 15.

5.8
Requirements for BS capable of multi-band operation

This clause can be empty or excluded in Release 15.

6
Conducted BS transmitter characteristics

6.1
General

This subclause describes any general aspects of transmitter characteristics and relations between requirements.

6.2
Base station output power

Detailed structure of the subclause is TBD.

6.3
Output power dynamics

Detailed structure of the subclause is TBD.

6.4
Transmit ON/OFF power

Detailed structure of the subclause is TBD.

6.5
Transmitted signal quality

Detailed structure of the subclause is TBD.

6.6
Unwanted emissions

6.6.1
General

This subclause describes relations between unwanted emissions requirements.

6.6.2
Occupied bandwidth


Detailed structure of the subclause is TBD.

6.6.3
Adjacent Channel Leakage Power Ratio (ACLR) 

Detailed structure of the subclause is TBD.

6.6.4
Operating band unwanted emissions


6.6.4.1
Unwanted emissions mask for FR1

A set of band-centric masks are defined for NR in Frequency Range 1, based on the same principles as for LTE. Details of the masks are as follows:

-
The UEM should be defined up to an offset ΔfUEM from the band edge, where ΔfUEM =40 MHz for NR bands equal to and wider than 100 MHz. This serves as a baseline for the boundary between UEM and spurious emission for both Category A and Category B spurious emission limits.

-
The emission levels for the UEM will be the same as for LTE (5 MHz and larger channel BW) in the full frequency range (FDL_low– ΔfUEM) ~ (FDL_high+ΔfUEM).

-
The same UEM tables will be used for the different ΔfUEM.  For Category B spurious emissions, the limits will be taken from LTE Category B Option 1.

-
The following variations for the Unwanted Emissions Mask (UEM) tables should be used for sub-6 GHz:

–
BS classes

–
Category of emission (A/B)

–
Frequency range (above/below 1 GHz)

–
Power levels (for some BS classes)

The value of ΔfUEM determines the extent of the mask outside the operating band, but it also defines the spurious emissions requirements. It is a parameter that will vary between bands and is therefore best documented in a table, listing its value for different bands. Since it is common to spurious emissions and UEM requirements, the table should be placed in the general section of Unwanted emissions (6.6.1).

Specification of UEM relies on a few common parameters defining the frequency offset. These can largely be re-used from LTE:

-
Since the limits will be the same as for LTE, we also need to consider re-using the concept of two definitions of offset from the channel edge: Δf defining offset to the edge of the measurement filter and f_offset defining the offset to the centre of the filter. Both should be kept, since the difference (half the measurement bandwidth) is not negligible.

-
Keeping both Δf and f_offset, we also need to define two maximum values setting the maximum offset to which the UEM extends: (fmax and f_offsetmax.

-
For LTE, the UEM is in general extended to ΔfUEM = 10 MHz beyond the operating band edges. This will now be out to ΔfUEM = 40 MHz for some bands. 
For Wide Area BS, the UEM level in the spurious domain is aligned with ITU-R recommendation SM.329. Consequently, there is a need to distinguish between Category A and B emission limits and also between frequencies below and above 1 GHz, since they have different limits and/or measurement bandwidths. For this reason, Category A and B should be in separate subclauses:

Wide Area BS, Category A (subclause)

Table: Category A (<1 GHz)

Table: Category A (1 GHz < f < 6 GHz)

Wide Area BS, Category B (subclause)

Table: Category B (<1 GHz)

Table: Category B (1 GHz < f < 6 GHz)

Medium Range BS (subclause)

Table: Category A & B

Local Area BS (subclause)

Table: Category A & B

Editor’s note: What exact tables to have for Medium Range and Local Area BS is for further study.

Editor’s note: Operation in Non-contiguous spectrum or Multi-band BS are both integral part of the LTE specifications. If no additional aspect to such operation is discovered during the NR Work Item, it would be possible to re-use the LTE text regarding non-contiguous spectrum. Initially, text concerning these two features can be introduced in TS 38.104 in brackets and be for further study.

6.6.5
Transmitter spurious emissions

6.6.5.1
Spurious emissions for FR1

The following was agreed for NR BS Tx spurious emission conducted requirement for FR1 in [x.1]:

-
For conducted requirements (at antenna connector/ at the transceiver array boundary) use same limits as 37.104/105 i.e. 9kHz lower limit, 5th harmonic upper limit

-
The corresponding reference bandwidths for the specified spurious emission domain level measurement are:

-
10kHz for below 30 MHz

-
100 kHz between 30 MHz and 1 GHz

-
1 MHz for above 1 GHz

Furthermore, in [x.2] in was agreed that for NR BS in the Range1, the same spurious limit as for E-UTRA will be reused.

Based on the above agreements, the following is concluded: 

The transmitter spurious emission limits for conducted requirement apply from 9 kHz to 12.75 GHz, excluding the frequency range from ΔfUEM below the lowest frequency of each supported downlink operating band, up to ΔfUEM above the highest frequency of each supported downlink operating band, where the ΔfUEM is defined in sub-clause 6.6.4.

For NR BS capable of multi-band operation where multiple bands are mapped on the same antenna connector, this exclusion applies for each supported operating band. For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the multi-band exclusions and provisions are not applicable. 

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification. Unless otherwise stated, all requirements are measured as mean power (RMS).

Category A or Category B limits are defined for the conducted Tx spurious emissions requirements for NR BS in Range 1, as outlined in Tables 6.6.5-1 and 6.6.5-2, respectively. 

Table 6.6.5-1: Conducted Tx spurious emission limits for Range 1 NR BS, Category A

	Spurious frequency range
	Maximum level
	Measurement bandwidth
	Notes

	9 kHz – 30 MHz
	-13 dBm
	10 kHz 
	Note 4

	30 MHz – 1 GHz
	
	100 kHz
	Note 1

	1 GHz ‑ 12.75 GHz
	
	1 MHz
	Note 1, Note 2

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

	NOTE 1:
Measurement bandwidths as in ITU-R SM.329 [x], s4.1.

NOTE 2:
Upper frequency as in ITU-R SM.329 [x], s2.5 table 1. 

NOTE 3: 
Applies only for operating bands for which the 5th harmonic of the upper frequency edge is reaching beyond 12.75 GHz.

NOTE 4: 
Measurement bandwidths as agreed in [x.2].


Table 6.6.5-2: Conducted Tx spurious emission limits for Range 1 NR BS, Category B

	Spurious frequency range
	Maximum level
	Measurement bandwidth
	Notes

	9 kHz – 30 MHz
	-36 dBm
	10 kHz 
	Note 4

	30 MHz – 1 GHz
	
	100 kHz
	Note 1

	1 GHz ‑ 12.75 GHz
	-30 dBm


	1 MHz
	Note 1, Note 2

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

	NOTE 1:
Measurement bandwidths as in ITU-R SM.329 [x], s4.1.

NOTE 2:
Upper frequency as in ITU-R SM.329 [x], s2.5 table 1. 

NOTE 3: 
Applies only for operating bands for which the 5th harmonic of the upper frequency edge is reaching beyond 12.75 GHz.

NOTE 4: 
Measurement bandwidths as agreed in [x.2].


6.7
Transmitter intermodulation

Detailed structure of the subclause is TBD.

7
Conducted BS receiver characteristics


7.1
General


This subclause describes any general aspects of transmitter characteristics and relations between requirements.

7.2
Reference sensitivity level

Detailed structure of the subclause is TBD.

7.3
Dynamic range

Detailed structure of the subclause is TBD.

7.4
In-band selectivity and blocking

Detailed structure of the subclause is TBD.

7.5
Out-of-band blocking


Detailed structure of the subclause is TBD.

7.6
Receiver spurious emissions

Detailed structure of the subclause is TBD.

7.7
Receiver intermodulation

Detailed structure of the subclause is TBD.

7.8
In-channel selectivity

Detailed structure of the subclause is TBD.

8
Void

Editor’s note: This clause number is reserved to maintain the same clause numbering as in TS 38.104.
9
Radiated BS transmitter characteristics

9.1
General

This subclause describes any general aspects of transmitter characteristics and relations between requirements.

9.2
Radiated transmit power

Detailed structure of the subclause is TBD.

9.3
OTA Base station output power

Detailed structure of the subclause is TBD.

9.4
OTA Output power dynamics

Detailed structure of the subclause is TBD.

9.5
OTA Transmit ON/OFF power

Detailed structure of the subclause is TBD.

9.6
OTA Transmitted signal quality

Detailed structure of the subclause is TBD.

9.7
OTA Unwanted emissions

9.7.1
General

This subclause describes relations between unwanted emissions requirements.

9.7.2
OTA Occupied bandwidth


Detailed structure of the subclause is TBD.

9.7.3
OTA Adjacent Channel Leakage Power Ratio (ACLR) 

Detailed structure of the subclause is TBD.

9.7.4
OTA Operating band unwanted emissions


Detailed structure of the subclause is TBD.

9.7.5
OTA Transmitter spurious emissions

Detailed structure of the subclause is TBD.

9.8
OTA Transmitter intermodulation

Detailed structure of the subclause is TBD.

9
Radiated BS receiver characteristics


10.1
General


This subclause describes any general aspects of transmitter characteristics and relations between requirements.

10.2
OTA sensitivity

Detailed structure of the subclause is TBD.

10.3
OTA Reference sensitivity level

Detailed structure of the subclause is TBD.

10.4
OTA Dynamic range

Detailed structure of the subclause is TBD.

10.5
OTA In-band selectivity and blocking

Detailed structure of the subclause is TBD.

10.6
OTA Out-of-band blocking


Detailed structure of the subclause is TBD.

10.7
OTA Receiver spurious emissions

Detailed structure of the subclause is TBD.

10.8
OTA Receiver intermodulation

Detailed structure of the subclause is TBD.

10.9
OTA In-channel selectivity

Detailed structure of the subclause is TBD.
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