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Foreword

This Technical Specification 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.

1
Scope

The present document establishes the minimum RF characteristics [and minimum performance requirements] for NR User Equipment (UE) Interworking operation with other radios. This includes but is not limited to additional requirements for carrier aggregation between Range 1 and Range 2 and additional requirements due to NR non-standalone (NSA) operation mode with E-UTRA. 
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]
3GPP TS 38.101-1: “NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone” 
[3]
3GPP TS 38.101-2: “NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone”

[4]
3GPP TS 36.101: “Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception”
…

[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].

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)
NSA
Non-Standalone, a mode of operation where operation of an other radio is assisted with an other radio

<ACRONYM>
<Explanation>

4
General
4.1
Relationship between minimum requirements and test requirements
Detailed structure of the subclause is TBD.
4.2
Applicability of minimum requirements
Detailed structure of the subclause is TBD.

5
Operating bands and channel arrangement
5.1
General
The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in the present release of specifications.

NOTE:
Other operating bands and channel bandwidths may be considered in future releases.

Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges (FR). The frequency ranges in which NR can operate according to this version of the specifications are identified as described in Table 5.1-1. 

Table 5.1-1: Definition of frequency ranges

	Frequency range designation
	Corresponding frequency range 

	FR1
	450 MHz – 6000 MHz

	FR2
	24250 MHz – 52600 MHz


The present specification covers band combinations including 

-
at least one FR1 operating band and one FR2 operating band for carrier aggregation and dual connectivity operations;

-
at least one LTE operating band for dual connectivity operations.

5.2
Operating bands

5.2.1
General

NR is designed to operate in FR1 operating bands defined in TS 38.101-1 [X] and FR2 operating bands defined in TS 38.101-2 [Y]. LTE is designed to operate in operating bands defined in TS 36.101 [Z].

Editor’s note: The lists of specific NR operating bands and band combinations is maintained in TR 38.817-01 and will be merged into TS 38.101-3 in a future version.

5.2.2
Operating bands for CA and DC band combinations

5.2.2.1
Inter-band CA

NR carrier aggregation are designed to operate in the operating bands defined in Table 5.2.2.1‑1. The band combinations include at least one FR1 operating band and one FR2 operating band.

Table 5.2.2.1-1: Band combinations for NR CA

	NR CA Band
	NR Band

	CA_nX-nY
	nX, nY

	
	

	
	

	
	

	
	

	
	


5.3
Channel bandwidth

Detailed structure of the subclause is TBD.

6
Transmitter characteristics

6.1
General

Detailed structure of the subclause is TBD.
7
Receiver characteristics

7.1
General

Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE for the bands operating on frequency range 1 and over the air of the UE for the bands operating on frequency range 2.

The requirements defined in this clause are the extra requirements compared with the single carrier requirements defined in [2] and [3].

Unless otherwise stated, the UL and DL reference measurement channels are the same with the configurations specified in [2] and [3].
7.2
Void


7.3
Reference sensitivity power level
7.3.1
Reference sensitivity for NR band combinations of FR1+FR2
For NR CA operation NR single carrier REFSENS requirements defined in [2] and [3] apply to all downlink bands part of NR CA configurations listed in Tables YY unless sensitivity degradation is allowed as defined in Table 7.3.1-1.

Table 7.3.1-1: Reference sensitivity exceptions for NR band combinations of FR1+FR2

	Band combination
	Band
	50 MHz
(dBm)
	100 MHz
(dBm)
	200 MHz
(dBm)
	400 MHz
(dBm)

	CA_XA-YA
	Y
	
	
	
	


Table 7.3.1-2: UL configuration for reference sensitivity
	Band combination
	Band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz
	200 MHz
	400 MHz

	CA_XA-YA
	X
	
	
	
	
	
	
	
	
	
	
	
	

	
	Y
	
	
	
	
	
	
	
	
	
	
	
	


7.3.2
Reference sensitivity for non-standalone band combinations of LTE + NR 
For non-standalone band combinations operation, LTE and NR single carrier REFSENS requirements defined in [2], [3] and [4] apply to all downlink bands of non-standalone band combination configurations listed in Tables YY unless sensitivity degradation is allowed as defined in clause 7.3.2.1 and 7.3.2.2.
7.3.2.1
Reference sensitivity exceptions for LTE + NR FR1 dual connectivity
Reference sensitivity exceptions are specified for the condition when there is uplink transmission only in the aggressor band.

Note: FFS how to clarify the issues of 1Tx may also exist for 2Tx mode, for example harmonic, etc.
7.3.2.1.1
Reference sensitivity exceptions due to UL harmonic interference
Sensitivity degradation is allowed for a band if it is impacted by UL harmonic interference from another band part of the same DC configuration. Reference sensitivity exceptions are specified in Table 7.3.2.1.1-1 with uplink configuration specified in Table 7.3.2.1.1-2.
Table 7.3.2.1.1-1 Reference sensitivity exceptions due to UL harmonic

	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	


Table 7.3.2.1.1-2: Uplink configuration for reference sensitivity exceptions due to UL harmonic interference
	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	


7.3.2.1.2
Reference sensitivity exceptions due to receiver harmonic mixing

Sensitivity degradation is allowed for a band if it is impacted by receiver harmonic mixing due to another band part of the same DC configuration. Reference sensitivity exceptions are specified in Table 7.3.2.1.2-1 with uplink configuration specified in Table 7.3.2.1.2-2.

Table 7.3.2.1.2-1: Reference sensitivity exceptions due to receiver harmonic mixing

	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	


Table 7.3.2.1.2-2: Uplink configuration for reference sensitivity exceptions due to receiver harmonic mixing

	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	


7.3.2.1.3
Reference sensitivity exceptions due to close proximity of bands

Sensitivity degradation is allowed for a band if it is impacted by close proximity of an UL of another band part of the same DC configuration. Reference sensitivity exceptions are specified in Table 7.3.2.1.3-1 with uplink configuration specified in Table 7.3.2.1.3-2.

Table 7.3.2.1.3-1: Reference sensitivity exceptions due to close proximity of bands
	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	


Table 7.3.2.1.3-2: Uplink configuration for reference sensitivity exceptions due to close proximity of bands
	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	


7.3.2.1.4
Reference sensitivity exceptions due to cross band isolation

Sensitivity degradation is allowed for a band if it is impacted by UL of another band part of the same DC configuration due to cross band isolation issues. Reference sensitivity exceptions are is specified in Table 7.3.2.1.4-1 with uplink configuration specified in Table 7.3.2.1.4-2.

Table 7.3.2.1.4-1: Reference sensitivity exceptions due to cross band isolation
	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	


Table 7.3.2.1.4-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation
	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	


7.3.2.1.5
Reference sensitivity exceptions for intermodulation interference due to dual uplink operation
Table 7.3.2.1.5-1: Reference sensitivity exceptions
7.3.2.2
Band combinations of LTE + NR FR2
Table 7.3.2.2-1 Reference sensitivity exceptions for band combinations of LTE + NR FR2
	Band combination
	Band
	50 MHz
(dBm)
	100 MHz
(dBm)
	200 MHz
(dBm)
	400 MHz
(dBm)

	CA_XA-YA
	Y
	
	
	
	


Table 7.3.2.2-2: UL configuration for reference sensitivity
	Band combination
	Band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz
	200 MHz
	400 MHz

	CA_XA-YA
	X
	
	
	
	
	
	
	
	
	
	
	
	

	
	Y
	
	
	
	
	
	
	
	
	
	
	
	


Annex <A> (normative):
<Normative annex title>

Annexes are only to be used where appropriate:
Annex B (informative):
Change history

	Change history

	Date
	Meeting
	TDoc
	CR
	Rev
	Cat
	Subject/Comment
	New version

	08/2017
	R4-84
	
	
	
	
	Initial Skeleton
	0.0.1

	11/2017
	R4-84Bis
	
	
	
	
	Number TPs from editors
	0.1.0


�O not need to have void here. We can use 7.2 for refsens


�We do not really know if we need the diversity clause here so lets keep it until next version


�Assume if DESENS, then only mmWave will be impacted. 





