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Foreword
[bookmark: spectype3]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.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
[bookmark: introduction]The constructions "is" and "is not" do not indicate requirements.

[bookmark: scope][bookmark: _Toc21098334][bookmark: _Toc29470561][bookmark: _Toc37141929][bookmark: _Toc37141980][bookmark: _Toc37142032][bookmark: _Toc37269035][bookmark: _Toc37269078][bookmark: _Toc45907601][bookmark: _Toc52564783][bookmark: _Toc60857378]
1	Scope
The present document specifies requirements for Rel-16 UEs supporting release independent features like:
-	additional NR operating bands and power classes on top of Rel-16 of TS 38.101 [2-5] and TS 38.133 [6];
[bookmark: _Toc21098335][bookmark: _Toc29470562][bookmark: _Toc37141930][bookmark: _Toc37141981][bookmark: _Toc37142033][bookmark: _Toc37269036][bookmark: _Toc37269079][bookmark: _Toc45907602][bookmark: _Toc52564784][bookmark: _Toc60857379]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	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 2: Range 2 Standalone".
[4]	3GPP TS 38.101-3: "NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios".
[5]	3GPP TS 38.101-4: "NR; User Equipment (UE) radio transmission and reception; Part 4: UE performance requirements".
[6]	3GPP TS 38.133: "NR; Requirements for support of radio resource management".
[7]	3GPP TS 38.306: "NR; User Equipment (UE) radio access capabilities".

[bookmark: _Toc21098336][bookmark: _Toc29470563][bookmark: _Toc37141931][bookmark: _Toc37141982][bookmark: _Toc37142034][bookmark: _Toc37269037][bookmark: _Toc37269080][bookmark: _Toc45907603][bookmark: _Toc52564785][bookmark: _Toc60857380]3	Definitions, symbols and abbreviations
[bookmark: _Toc21098337][bookmark: _Toc29470564][bookmark: _Toc37141932][bookmark: _Toc37141983][bookmark: _Toc37142035][bookmark: _Toc37269038][bookmark: _Toc37269081][bookmark: _Toc45907604][bookmark: _Toc52564786][bookmark: _Toc60857381]3.1	Definitions
For the purposes of the present document, the terms and definitions given in 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 TR 21.905 [1].
release independent: applicable to some frozen releases, starting from a certain release Rel-M
NOTE 1:	Normally, a feature is introduced only in the latest open release Rel-N and future releases are based on the previous one so that future releases inherit the requirements of this feature. Introducing a feature "in a release independent way from Rel-M onwards" (M<N) means it was decided by TSG RAN that this feature would be also beneficial in previous, already frozen releases starting with Rel-M until Rel-(N-1). In order to avoid touching TS 38.101 [2-5] or TS 38.133 [6] of these frozen releases, the corresponding requirements are captured in TS 38.307 via pointers to [2-5] or [6] of the release in which the feature was introduced.
NOTE 2:	Release independent does not mean applicable to all releases.
[bookmark: _Toc21098338][bookmark: _Toc29470565][bookmark: _Toc37141933][bookmark: _Toc37141984][bookmark: _Toc37142036][bookmark: _Toc37269039][bookmark: _Toc37269082][bookmark: _Toc45907605][bookmark: _Toc52564787][bookmark: _Toc60857382]3.2	Symbols
For the purposes of the present document, the following symbols apply:
N	Release in which a feature is introduced into TS 38.101 [2-5] or TS 38.133 [6]
M	Release from which onwards (including release M) a feature is release independent

[bookmark: _Toc21098339][bookmark: _Toc29470566][bookmark: _Toc37141934][bookmark: _Toc37141985][bookmark: _Toc37142037][bookmark: _Toc37269040][bookmark: _Toc37269083][bookmark: _Toc45907606][bookmark: _Toc52564788][bookmark: _Toc60857383]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].
BW	Bandwidth
CA	Carrier Aggregation
CC	Component carrier
DL	Downlink
EN-DC	Dual connectivity between E-UTRA and NR
FDD	Frequency Division Duplex
FR1	Frequency range 1
FR2	Frequency range 2
NR	New radio
REL	Release
SDL	Supplementary downlink
SUL	Supplementary uplink
TDD	Time Division Duplex 
UE	User Equipment
UL	Uplink

[bookmark: _Toc21098340][bookmark: _Toc29470567][bookmark: _Toc37141935][bookmark: _Toc37141986][bookmark: _Toc37142038][bookmark: _Toc37269041][bookmark: _Toc37269084][bookmark: _Toc45907607][bookmark: _Toc52564789][bookmark: _Toc60857384]4	General
TSG-RAN has agreed for certain features (see the following clauses) to introduce them in a "release independent way".
This means for each feature:
-	it is "introduced" in a release N, i.e. TS 38.101 [2-5] and TS 38.133 [6] of release N define certain UE requirements for this feature; the feature is indicated in the tables of the following clauses;
-	it is "release independent" starting from a release M (M<N); M for the given feature is provided in the tables of the following clauses;
-	UEs supporting this feature have to fulfil additional requirements in release M or higher which are specified in one or more Annexes of TS 38.307 of release N; the applicable Annexes for a given feature are provided in the tables of the following clauses.
The applicable UE Categories are specified in TS 38.306 [7] according to the release to which the UE conforms.
[bookmark: _Toc21098341][bookmark: _Toc29470568][bookmark: _Toc37141936][bookmark: _Toc37141987][bookmark: _Toc37142039][bookmark: _Toc37269042][bookmark: _Toc37269085][bookmark: _Toc45907608][bookmark: _Toc52564790][bookmark: _Toc60857385]5	Release independent features for NR frequency range 1
[bookmark: _Toc21098342][bookmark: _Toc29470569][bookmark: _Toc37141937][bookmark: _Toc37141988][bookmark: _Toc37142040][bookmark: _Toc37269043][bookmark: _Toc37269086][bookmark: _Toc45907609][bookmark: _Toc52564791][bookmark: _Toc60857386]5.1	Additional NR operating bands and UE power classes for NR frequency range 1
Requirements for a Rel-16 UE for additional NR operating bands and power classes compared to TS 38.101-1 of Rel-16 [2] are introduced via this clause.
Table 5.1-1: NR operating bands
	Feature
	Duplex-mode
	Release
independent from
	Requirements to be fulfilled
(see TS 38.307 of the release in which the band was introduced)

	Operating bands
	FDD, TDD, SDL, SUL
	Rel-15
	Table B.4.1-1, Table B.4.3-1



Table 5.1-2: NR UE power class
	Feature
	Duplex-mode
	Release
independent from
	Requirements to be fulfilled
(see TS 38.307 of the release in which the power class was introduced)

	Power Class 1
	FDD
	Rel-15
	Table B.4.1-1, Table B.4.3-1

	Power Class 1.5
	TDD
	Rel-15
	Table B.4.1-1, Table B.4.3-1

	Power Class 2
	TDD
	Rel-15
	Table B.4.1-1, Table B.4.3-1

	Power Class 3
	FDD, TDD, SUL
	Rel-15
	Table B.4.1-1, Table B.4.3-1



[bookmark: _Toc21098343][bookmark: _Toc29470570][bookmark: _Toc37141938][bookmark: _Toc37141989][bookmark: _Toc37142041][bookmark: _Toc37269044][bookmark: _Toc37269087][bookmark: _Toc45907610][bookmark: _Toc52564792][bookmark: _Toc60857387]5.2	Additional NR CA configurations for NR frequency range 1
[bookmark: _Toc21098344][bookmark: _Toc29470571][bookmark: _Toc37141939][bookmark: _Toc37141990][bookmark: _Toc37142042][bookmark: _Toc37269045][bookmark: _Toc37269088][bookmark: _Toc45907611][bookmark: _Toc52564793][bookmark: _Toc60857388]5.2.1	Intraband CA
Requirements for a Rel-16 UE for additional NR intraband CA configurations within FR1 compared to TS 38.101-1 of Rel-16 [2] are introduced via this clause.
Table 5.2.1-1: NR intraband CA within FR1
	Feature
	DL/UL
	CA BW Class
	Duplex-mode
	Release
independent from
	requirements to be fulfilled
(see 38.307 of the REL in which the CA configuration was introduced)

	Intra-band contiguous CA configurations within FR1
	DL
	B, C, D, E, F, G, H, I, J, K, L
	FDD,TDD
	Rel-15
	Table B.4.2-1

	
	UL
	A,B,C
	FDD,TDD
	Rel-15
	


Table 5.2.1-2: NR intraband non-contiguous CA within FR1
	Feature
	DL/UL
	number of sub-blocks
	maximum number of CCs within a sub-block
	Duplex-mode
	Release
independent from
	requirements to be fulfilled
(see 38.307 of the REL in which the CA configuration was introduced)

	Intra-band non-contiguous CA configurations within FR1
	DL
	2
	1
	FDD, TDD
	Rel-15
	Table B.4.2-1

	
	
	3
	1
	TDD
	Rel-15
	

	
	
	4
	1
	TDD
	Rel-15
	



[bookmark: _Toc21098345][bookmark: _Toc29470572][bookmark: _Toc37141940][bookmark: _Toc37141991][bookmark: _Toc37142043][bookmark: _Toc37269046][bookmark: _Toc37269089][bookmark: _Toc45907612][bookmark: _Toc52564794][bookmark: _Toc60857389]5.2.2	Interband CA
[bookmark: OLE_LINK27]Requirements for a Rel-16 UE for additional NR interband CA configurations within FR1 compared to TS 38.101-1 of Rel-16 [2] are introduced via this clause.
Table 5.2.2-1: NR interband CA within FR1
	Feature
	DL/UL
	Maximum number of bands
	number of CCs
	CA BW Classes
	Duplex-mode
	Release
independent from
	requirements to be fulfilled
(see 38.307 of the REL in which the CA configuration was introduced)

	Inter-band CA configurations within NR FR1
	DL
	242
	252
	A, B, CA
	TDD, FDD, SDL and TDD, FDD and TDDTDD, FDD, SDL and TDD
	Rel-15
	Table B.4.2-1

	
	UL
	22
	22
	AA
	TDD, FDD, FDD and TDDTDD, FDD and TDD
	Rel-15
	



[bookmark: _Toc21098346][bookmark: _Toc29470573][bookmark: _Toc37141941][bookmark: _Toc37141992][bookmark: _Toc37142044][bookmark: _Toc37269047][bookmark: _Toc37269090][bookmark: _Toc45907613][bookmark: _Toc52564795][bookmark: _Toc60857390]5.3	Additional NR SUL configurations for NR frequency range 1
Requirements for a Rel-16 UE for additional NR SUL configurations within FR1 compared to TS 38.101-1 of Rel-16 [2] are introduced via this clause.
Table 5.3-1: NR SUL within FR1
	Feature
	DL/UL
	number of bands
	number of CCs
	CA BW Classes
	Duplex-mode
	Release
independent from
	requirements to be fulfilled
(see 38.307 of the REL in which the SUL configuration was introduced)

	Inter-band SUL configurations within NR FR1
	DL
	1
	12
	A
	TDD
	Rel-15
	Table B.4.3-1

	
	UL
	2
	2
	A
	TDD and SUL
	Rel-15
	


[bookmark: _Toc60857391]5.4	Other release independent features for NR frequency range 1
This clause covers requirements for a Rel-15 UE coming from all other release independent features that are not covered under clause 5.1, 5.2 and 5.3, e.g. generic baseband requirements or requirements that are not band/CA/SUL configuration specific.
Table 5.4-1: Additional requirements of other release independent features
	Feature
	Release
independent from
	Requirements to be fulfilled
(see 38.307 of the REL when the feature was introduced)
	Further information

	RRM requirements for high speed train scenario
	Rel-15 (NOTE 1)
	Table C.1-1
	Rel-16 WI NR_HST introduced band independent RRM requirements: see Table C.1-1

	NOTE 1: Rel-15 UEs supporting the high speed train are assumed to read the Rel-16 high speed train scenario information, which is broadcast to all UEs.



[bookmark: _Toc60857392]5.5	Additional Inter-band NR-DC configurations for NR frequency range 1
Requirements for a Rel-16 UE for additional NR-DC configurations within FR1 compared to TS 38.101-1 of Rel-16 [2] are introduced via this clause.
Table 5.5.1-1: NR-DC within FR1
	Feature
	DL/UL
	Maximum number of bands
	number of CCs
	CA BW Classes
	Duplex-mode
	Release
independent from
	requirements to be fulfilled
(see 38.307 of the REL in which the  DC configuration was introduced)

	NR-DC configurations within NR FR1
	DL
	2
	2
	A
	FDD
	Rel-16
	



[bookmark: _Toc21098347][bookmark: _Toc29470574][bookmark: _Toc37141942][bookmark: _Toc37141993][bookmark: _Toc37142045][bookmark: _Toc37269048][bookmark: _Toc37269091][bookmark: _Toc45907614][bookmark: _Toc52564796][bookmark: _Toc60857393]6	Release independent features for NR frequency range 2
[bookmark: _Toc21098348][bookmark: _Toc29470575][bookmark: _Toc37141943][bookmark: _Toc37141994][bookmark: _Toc37142046][bookmark: _Toc37269049][bookmark: _Toc37269092][bookmark: _Toc45907615][bookmark: _Toc52564797][bookmark: _Toc60857394]6.1	Additional NR operating bands and UE power classes for NR frequency range 2
Requirements for a Rel-16 UE for additional NR operating bands and power classes compared to TS 38.101-2 of Rel-16 [3] are introduced via this clause.
Table 6.1-1: NR operating bands
	Feature
	Duplex-mode
	Release
independent from
	Requirements to be fulfilled
(see TS 38.307 of the release in which the band was introduced)

	Operating bands
	TDD
	Rel-15
	Table B.4.1-1



Table 6.1-2: NR UE power class
	Feature
	Duplex-mode
	Release
independent from
	Requirements to be fulfilled
(see TS 38.307 of the release in which the band was introduced)

	Power Class 1, 2, 3, 4
	TDD
	Rel-15
	Table B.4.1-1



[bookmark: _Toc21098349][bookmark: _Toc29470576][bookmark: _Toc37141944][bookmark: _Toc37141995][bookmark: _Toc37142047][bookmark: _Toc37269050][bookmark: _Toc37269093][bookmark: _Toc45907616][bookmark: _Toc52564798][bookmark: _Toc60857395]6.2	Additional NR CA configurations for NR frequency range 2
[bookmark: _Toc21098350][bookmark: _Toc29470577][bookmark: _Toc37141945][bookmark: _Toc37141996][bookmark: _Toc37142048][bookmark: _Toc37269051][bookmark: _Toc37269094][bookmark: _Toc45907617][bookmark: _Toc52564799][bookmark: _Toc60857396]6.2.1	Intraband CA
Requirements for a Rel-16 UE for additional NR intraband CA configurations within FR2 compared to TS 38.101-2 of Rel-16 [3] are introduced via this clause.
Table 6.2.1-1: NR intraband contiguous CA within FR2
	Feature
	DL/UL
	CA BW Class
	Duplex-mode
	Release
independent from
	requirements to be fulfilled
(see 38.307 of the REL in which the CA configuration was introduced)

	Intra-band contiguous CA configurations within FR2
	DL
	B, C, D, E, F, G, H, I, J, K, L, M, O, P, Q
	TDD
	Rel-15
	Table B.4.2-1

	
	UL
	B, D, E, F, G, H, I, J, K, L, M, O, P, Q
	TDD
	Rel-15
	



Table 6.2.1-2: NR non-contiguous intraband CA within FR2
	Feature
	DL/UL
	number of sub-blocks
	maximum number of CCs within a sub-block
	Duplex-mode
	Release
independent from
	requirements to be fulfilled
(see 38.307 of the REL in which the CA configuration was introduced)

	Intra-band non- contiguous CA configurations within 
	DL
	2
	4
	TDD
	Rel-15
	Table B.4.2-1

	FR2
	
	3
	1
	TDD
	Rel-15
	

	
	
	4
	1
	TDD
	Rel-15
	

	
	
	5
	2
	TDD
	Rel-15
	

	
	
	6
	2
	TDD
	Rel-15
	

	
	
	7
	2
	TDD
	Rel-15
	

	
	
	8
	1
	TDD
	Rel-15
	

	
	
	9
	1
	TDD
	Rel-15
	

	
	
	10
	1
	TDD
	Rel-15
	



[bookmark: _Toc21098351][bookmark: _Toc29470578][bookmark: _Toc37141946][bookmark: _Toc37141997][bookmark: _Toc37142049][bookmark: _Toc37269052][bookmark: _Toc37269095][bookmark: _Toc45907618][bookmark: _Toc52564800][bookmark: _Toc60857397]7	Release independent features for NR interworking between NR frequency range 1 and NR frequency range 2
[bookmark: _Toc21098352][bookmark: _Toc29470579][bookmark: _Toc37141947][bookmark: _Toc37141998][bookmark: _Toc37142050][bookmark: _Toc37269053][bookmark: _Toc37269096][bookmark: _Toc45907619][bookmark: _Toc52564801][bookmark: _Toc60857398]7.1	Additional NR interband CA configurations between frequency range 1 and frequency range 2
Requirements for a Rel-16 UE for additional NR interband CA configurations between FR1 and FR2 compared to TS 38.101-3 of Rel-16 [4] are introduced via this clause.
Table 7.1-1: NR interband CA between FR1 and FR2
	Feature
	DL/UL
	number of bands
	maximum number of CCs
	CA BW Classes
	Duplex-mode
	Release
independent from
	requirements to be fulfilled
(see 38.307 of the REL in which the CA configuration was introduced)

	Inter-band CA configurations for NR interworking between FR1 and FR2
	DL FR1
	13
	24
	A, C
	FDD, TDD, FDD and TDDFDD, TDD
	Rel-15
	Table B.4.4-1

	
	DL FR2
	1
	4
	A, D, E, F, G, H, I, J, K, L, M
	TDD
	Rel-15
	

	
	UL FR1
	1
	1
	A
	FDD, TDD
	Rel-15
	

	
	UL FR2
	1
	1
	A, D, G, H, I, J, K, L,M
	TDD
	Rel-15
	



[bookmark: _Toc21098353][bookmark: _Toc29470580][bookmark: _Toc37141948][bookmark: _Toc37141999][bookmark: _Toc37142051][bookmark: _Toc37269054][bookmark: _Toc37269097][bookmark: _Toc45907620][bookmark: _Toc52564802][bookmark: _Toc60857399]7.2	Additional Inter-band NR-DC configurations between frequency range 1 and frequency range 2
Requirements for a Rel-16 UE for additional Inter-band NR-DC configurations between FR1 and FR2 compared to TS 38.101-3 of Rel-16 [4] are introduced via this clause.
Table 7.2-1: Inter-band NR-DC between FR1 and FR2
	Feature
	DL/UL
	number of bands
	maximum number of CCs
	CA BW Classes
	Duplex-mode
	Release
independent from
	requirements to be fulfilled
(see 38.307 of the REL in which the CA configuration was introduced)

	Inter-band DC configurations for NR interworking between FR1 and FR2
	DL FR1
	13
	24
	A, C
	FDD, TDD, FDD and TDDTDD
	Rel-15
	Table B.4.5-1

	
	DL FR2
	1
	8
	A, D, E, F, G, H, I, J, K, L, M
	TDD
	Rel-15
	

	
	UL FR1
	1
	1
	A
	FDD,TDD
	Rel-15
	

	
	UL FR2
	1
	1
	A, D, G, H, I, J, K, L,M
	TDD
	Rel-15
	



[bookmark: _Toc21098354][bookmark: _Toc29470581][bookmark: _Toc37141949][bookmark: _Toc37142000][bookmark: _Toc37142052][bookmark: _Toc37269055][bookmark: _Toc37269098][bookmark: _Toc45907621][bookmark: _Toc52564803][bookmark: _Toc60857400]8	Release independent features for NR interworking between NR and E-UTRA
[bookmark: _Toc21098355][bookmark: _Toc29470582][bookmark: _Toc37141950][bookmark: _Toc37142001][bookmark: _Toc37142053][bookmark: _Toc37269056][bookmark: _Toc37269099][bookmark: _Toc45907622][bookmark: _Toc52564804][bookmark: _Toc60857401]8.1	Additional EN-DC configurations
[bookmark: _Toc21098356][bookmark: _Toc29470583][bookmark: _Toc37141951][bookmark: _Toc37142002][bookmark: _Toc37142054][bookmark: _Toc37269057][bookmark: _Toc37269100][bookmark: _Toc45907623][bookmark: _Toc52564805][bookmark: _Toc60857402]8.1.1	Intraband EN-DC
Requirements for a Rel-16 UE for additional EN-DC intraband configurations within FR1 compared to TS 38.101-3 of Rel-16 [4] are introduced via this clause.
Table 8.1.1-0: EN-DC intraband UE power class
	Feature
	Duplex-mode
	Release
independent from
	Requirements to be fulfilled
(see TS 38.307 of the release in which the band was introduced)

	Intraband contiguous EN-DC power class 1.5
	TDD
	Rel-15
	Table B.4.6-1

	Intraband contiguous EN-DC power class 2
	TDD
	Rel-15
	

	Intraband contiguous EN-DC power class 3
	FDD, TDD
	Rel-15
	

	Intraband non-contiguous EN-DC power class 1.5
	TDD
	Rel-15
	

	Intraband non-contiguous EN-DC power class 2
	TDD
	Rel-15
	

	Intraband non-contiguous EN-DC power class 3
	FDD, TDD
	Rel-15
	



Table 8.1.1-1: EN-DC contiguous intraband configurations within FR1
	Feature
	DL/UL
	maximum number of E-UTRA CCs
	maximum number of NR CCs
	Duplex-mode
	Release
independent from
	requirements to be fulfilled
(see 38.307 of the REL in which the CA configuration was introduced)

	intraband contiguous EN-DC
	DL
	3
	12
	FDD, TDD
	Rel-15
	Table B.4.6-1

	
	UL
	1
	1
	FDD, TDD
	Rel-15
	



Table 8.1.1-2: EN-DC non-contiguous intraband configurations within FR1
	Feature
	DL/UL
	maximum number of sub-blocks
	maximum number of E-UTRA CCs
	maximum number of NR CCs
	Duplex-mode
	Release
independent from
	requirements to be fulfilled
(see 38.307 of the REL in which the CA configuration was introduced)

	intraband non-contiguous EN-DC
	DL
	23
	3
	1
	FDD, TDD
	Rel-15
	Table B.4.6-1

	
	UL
	2
	1
	1
	FDD, TDD
	Rel-15
	



[bookmark: _Toc21098357][bookmark: _Toc29470584][bookmark: _Toc37141952][bookmark: _Toc37142003][bookmark: _Toc37142055][bookmark: _Toc37269058][bookmark: _Toc37269101][bookmark: _Toc45907624][bookmark: _Toc52564806][bookmark: _Toc60857403]8.1.2	Interband EN-DC
[bookmark: _Toc21098358][bookmark: _Toc29470585][bookmark: _Toc37141953][bookmark: _Toc37142004][bookmark: _Toc37142056][bookmark: _Toc37269059][bookmark: _Toc37269102][bookmark: _Toc45907625][bookmark: _Toc52564807][bookmark: _Toc60857404]8.1.2.1	Interband EN-DC within frequency range 1
Requirements for a Rel-16 UE for additional EN-DC interband configurations within FR1 compared to TS 38.101-3 of Rel-16 [4] are introduced via this clause.
Table 8.1.2.1-0: EN-DC interband UE power class
	Feature
	Duplex-mode
	Release
independent from
	Requirements to be fulfilled
(see TS 38.307 of the release in which the band was introduced)

	Interband EN-DC Power Class 2
	TDD
	Rel-15
	Table B.4.6-1

	Interband EN-DC Power Class 3
	FDD, TDD, FDD and TDD
	Rel-15
	



[bookmark: OLE_LINK26]Table 8.1.2.1-1: EN-DC interband configurations without SUL within FR1
	Feature
	DL/UL
	maximum number of E-UTRA bands
	maximum number of E-UTRA CCs
	maximum number of NR bands
	maximum number of NR CCs
	Duplex-mode
	Release
independent from
	requirements to be fulfilled
(see 38.307 of the REL in which the CA configuration was introduced)

	Interband EN-DC
	DL
	46
	56
	2
	23
	FDD, TDD,
FDD and TDD
	Rel-15
	Table B.4.6-1

	
	UL
	1
	2
	1
	12
	FDD, TDD, FDD and TDD
	Rel-15
	



Table 8.1.2.1-2: EN-DC interband configurations with SUL within FR1
	Feature
	DL/UL
	maximum number of E-UTRA bands
	maximum number of E-UTRA CCs
	maximum number of NR bands
	maximum number of NR CCs
	Duplex-mode
	Release
independent from
	requirements to be fulfilled
(see 38.307 of the REL in which the CA configuration was introduced)

	Interband EN-DC
	DL
	2
	3
	1
	1
	FDD, TDD,
FDD and TDD
	Rel-15
	Table B.4.6-1

	
	UL
	1
	1
	2
	2
	FDD, TDD,
FDD and TDD and SUL
	Rel-15
	



[bookmark: _Toc21098359][bookmark: _Toc29470586][bookmark: _Toc37141954][bookmark: _Toc37142005][bookmark: _Toc37142057][bookmark: _Toc37269060][bookmark: _Toc37269103][bookmark: _Toc45907626][bookmark: _Toc52564808][bookmark: _Toc60857405]8.1.2.2	Interband EN-DC including frequency range 2
Requirements for a Rel-16 UE for additional EN-DC interband configurations including FR2 compared to TS 38.101-3 of Rel-16 [4] are introduced via this clause.
Table 8.1.2.2-1: EN-DC interband configurations including FR2
	Feature
	DL/UL
	number of E-UTRA bands
	maximum number of E-UTRA CCs
	number of NR bands
	maximum number of NR CCs
	Duplex-mode
	Release
independent from
	requirements to be fulfilled
(see 38.307 of the REL in which the CA configuration was introduced)

	Interband EN-DC
	DL
	4
	56
	1
	810
	TDD, FDD and TDD
	Rel-15
	Table B.4.6-1

	
	UL
	1
	24
	1
	8
	TDD, FDD and TDD
	Rel-15
	



[bookmark: _Toc21098360][bookmark: _Toc29470587][bookmark: _Toc37141955][bookmark: _Toc37142006][bookmark: _Toc37142058][bookmark: _Toc37269061][bookmark: _Toc37269104][bookmark: _Toc45907627][bookmark: _Toc52564809][bookmark: _Toc60857406]8.1.2.3	Interband EN-DC including frequency range 1 and frequency range 2
Requirements for a Rel-16 UE for additional EN-DC interband configurations including FR1 and FR2 compared to TS 38.101-3 of Rel-16 [4] are introduced via this clause.
[bookmark: _Hlk526770197]Table 8.1.2.3-1: EN-DC interband configurations including FR1 and FR2
	Feature
	DL/UL
	maximum number of E-UTRA bands
	maximum number of E-UTRA CCs
	maximum number of NR
bands
	maximum number of NR
CCs
	Duplex-mode
	Release
independent from
	requirements to be fulfilled
(see 38.307 of the REL in which the CA configuration was introduced)

	Interband 
	DL FR1
	4
	46
	1
	2
	TDD, FDD, FDD and TDD
	Rel-15
	Table B.4.6-1

	EN-DC
	DL FR2
	
	
	1
	48
	TDD
	Rel-15
	

	
	UL FR1
	1
	12
	1
	1
	FDD, TDD, FDD and TDD
	Rel-15
	

	
	UL FR2
	
	
	1
	13
	TDD,
	Rel-15
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Annex A 
[bookmark: _Toc60857408]Frequency arrangement for overlapping operating bands
The following information is provided in order to assist a UE derive the DL NR-ARFCN and UL NR-ARFCN in a multi-band environment, in which multiple overlapping operating bands may be indicated in the fields freqBandIndicatorNR and MultiFrequencyBandListNR-SIB.
The overlapping bands, independent of release, which may be indicated in a cell are shown in Table A-1 for applicable NR operating bands. The DL NR-ARFCN and UL NR-ARFCN are derived according to TS 38.101-1 Rel-16.
Table A-1: Overlapping bands (multi-band environments) for each NR band
	NR
Operating Band
	Overlapping NR operating
bands
	Duplex Mode

	n2
	n25
	FDD

	n5
	n18, n26
	FDD

	n18
	n5, n26
	FDD

	n25
	n2
	FDD

	n26
	n5, n18
	FDD

	n38
	n41, n90
	TDD

	n41
	n38, n90
	TDD

	n48
	n78,n77
	TDD

	n78
	n48,n77
	TDD

	n77
	n48,n78
	TDD

	n80
	n86
	SUL

	n86
	n80
	SUL


[bookmark: _Toc21098362][bookmark: _Toc29470589][bookmark: _Toc37141957][bookmark: _Toc37142008][bookmark: _Toc37142060][bookmark: _Toc37269063][bookmark: _Toc37269106][bookmark: _Toc45907629][bookmark: _Toc52564811][bookmark: _Toc60857409]Annex B (normative):
Common Requirements for bands, CA, SUL or DC
[bookmark: _Toc21098363][bookmark: _Toc29470590][bookmark: _Toc37141958][bookmark: _Toc37142009][bookmark: _Toc37142061][bookmark: _Toc37269064][bookmark: _Toc37269107][bookmark: _Toc45907630][bookmark: _Toc52564812][bookmark: _Toc60857410]B.1	Purpose of annex
The purpose of Annex B is to group the requirements that are common for several bands or CA configurations in this specification and use the common tables as references.
[bookmark: _Toc21098364][bookmark: _Toc29470591][bookmark: _Toc37141959][bookmark: _Toc37142010][bookmark: _Toc37142062][bookmark: _Toc37269065][bookmark: _Toc37269108][bookmark: _Toc45907631][bookmark: _Toc52564813][bookmark: _Toc60857411]B.2	Common RRM requirements

[bookmark: _Toc21098365][bookmark: _Toc29470592][bookmark: _Toc37141960][bookmark: _Toc37142011][bookmark: _Toc37142063][bookmark: _Toc37269066][bookmark: _Toc37269109][bookmark: _Toc45907632][bookmark: _Toc52564814][bookmark: _Toc60857412]B.3	Common UE performance requirements

[bookmark: _Toc21098366][bookmark: _Toc29470593][bookmark: _Toc37141961][bookmark: _Toc37142012][bookmark: _Toc37142064][bookmark: _Toc37269067][bookmark: _Toc37269110][bookmark: _Toc45907633][bookmark: _Toc52564815][bookmark: _Toc60857413]B.4	Common UE RF requirements
[bookmark: _Toc21098367][bookmark: _Toc29470594][bookmark: _Toc37141962][bookmark: _Toc37142013][bookmark: _Toc37142065][bookmark: _Toc37269068][bookmark: _Toc37269111][bookmark: _Toc45907634][bookmark: _Toc52564816][bookmark: _Toc60857414]B.4.1	Common UE RF requirements for a release independent band
The requirements and test cases listed in Table B.4.1-1 are specified in REL-16 version of TS 38.101-1 [2] or TS 38.101-2 [3].
Table B.4.1-1: Common UE RF requirements for a release independent band
	Clause / Clause
	Description

	5.2
	Operating bands

	5.3
	UE Channel bandwidth

	5.4
	Channel arrangement

	6.2
	Transmitter power

	6.3
	Output power dynamics 

	6.4
	Transmit signal quality

	6.5
	Output RF spectrum emissions

	6.6 of [3]
	Beam correspondence

	7.3
	Reference sensitivity

	7.4
	Maximum input level

	7.5
	Adjacent Channel Selectivity

	7.6
	Blocking characteristics

	7.7 of [2]
	Spurious response

	7.8 of [2]
	Intermodulation characteristics

	7.9
	Spurious emissions

	NOTE:	A UE which supports any FR2 band introduced in release N, where N > 15, shall meet the requirements according to the FR2 UE multi-band relaxation factors defined in Table 6.2.1.3-4 of the release N version of [3] for all FR2 bands which it supports.



[bookmark: _Toc21098368][bookmark: _Toc29470595][bookmark: _Toc37141963][bookmark: _Toc37142014][bookmark: _Toc37142066][bookmark: _Toc37269069][bookmark: _Toc37269112][bookmark: _Toc45907635][bookmark: _Toc52564817][bookmark: _Toc60857415]B.4.2	Common UE RF requirements for CA configurations within NR frequency range 1 or NR frequency range 2
The requirements and test cases listed in Table B.4.2-1 are specified in in REL-16 version of TS 38.101-1 [2] or TS 38.101-2 [3].
Table B.4.2-1: Common UE RF requirements for a release independent intra-band contiguous CA configurations within NR frequency range 1 or NR frequency range 2
	Clause
	Description

	5.2A
	Operating bands for CA

	5.3A
	UE channel bandwidth for CA

	5.4A
	Channel arrangement for CA

	6.2A
	Transmitter power for CA

	6.3A
	Output power dynamics for CA

	6.4A
	Transmit signal quality for CA

	6.5A
	Output RF spectrum emissions for CA

	6.6A of [3]
	Beam correspondence for CA

	7.3A
	Reference sensitivity for CA

	7.4A
	Maximum input level for CA

	7.5A
	Adjacent Channel Selectivity for CA

	7.6A
	Blocking characteristics for CA

	7.7A of [2]
	Spurious response for CA

	7.8A of [2]
	Intermodulation characteristics for CA

	7.9A of [2]
	Spurious emissions for CA
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The requirements and test cases listed in Table B.4.3-1 are specified in REL-16 version of TS 38.101-1 [2].
Table B.4.3-1: Common UE RF requirements for a release independent SUL
	Clause
	Description

	5.2
	Operating bands

	5.2C
	Operating band combination for SUL

	5.4.2.1
	NR-ARFCN and channel raster (7.5kHz frequency shift for SUL)

	5.5C
	Configurations for SUL

	6.2C
	Transmitter power for SUL

	6.4.2.2
	Carrier leakage (7.5 kHz shift with the carrier frequency.)

	7.3.3
	ΔRIB,c

	7.3C
	Reference sensitivity for SUL

	7.6C
	Blocking characteristics for SUL



[bookmark: _Toc21098370][bookmark: _Toc29470597][bookmark: _Toc37141965][bookmark: _Toc37142016][bookmark: _Toc37142068][bookmark: _Toc37269071][bookmark: _Toc37269114][bookmark: _Toc45907637][bookmark: _Toc52564819][bookmark: _Toc60857417]B.4.4	Common UE RF requirements for interband CA configurations between NR frequency range 1 and NR frequency range 2
The requirements and test cases listed in Table B.4.4-1 are specified in in REL-16 version of TS 38.101-3 [4].
Table B.4.4-1: Common UE RF requirements for a release independent interband CA configurations between NR frequency range 1 and NR frequency range 2
	Clause
	Description

	5.2A
	Operating bands for CA

	5.3A
	UE channel bandwidth for CA

	5.4A
	Channel arrangement for CA

	6.2A
	Transmitter power for CA

	6.3A
	Output power dynamics for CA

	6.4A
	Transmit signal quality for CA

	7.3A
	Reference sensitivity for CA

	7.4A
	Maximum input level for CA

	7.5A
	Adjacent Channel Selectivity for CA

	7.6A
	Blocking characteristics for CA

	7.7A
	Spurious response for CA

	7.9A
	Spurious emissions for CA
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The requirements and test cases listed in Table B.4.5-1 are specified in in REL-16 version of TS 38.101-3 [4].
Table B.4.5-1: Common UE RF requirements for a release independent Inter-band NR-DC configurations between frequency range 1 and frequency range 2
	Clause
	Description

	4.2
	Applicability of minimum requirements

	5.2B
	Operating bands for DC

	6.2B.5
	Configured output power for NR-DC
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The requirements and test cases listed in Table B.4.6-1 are specified in in REL-16 version of TS 38.101-3 [4].
Table B.4.6-1: Common UE RF requirements for a release independent NR interworking between NR and E-UTRA
	Clause
	Description

	4.2
	Applicability of minimum requirements

	5.2B
	Operating bands for DC

	5.3B
	UE channel bandwidth for DC

	5.4B
	Channel arrangement for DC

	6.2B
	Transmitter power for DC

	6.3B
	Output power dynamics for DC

	6.4B
	Transmit signal quality for DC

	7.3B
	Reference sensitivity level for DC

	7.4B
	Maximum input level for DC in FR1

	7.5B
	Adjacent Channel Selectivity for DC in FR1

	7.6B
	Blocking characteristics for DC in FR1

	7.7B
	Spurious response for DC in FR1

	7.8B
	Intermodulation characteristics for DC in FR1

	7.9A
	Spurious emissions for CA in FR1
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Annex C (informativenormative): Common Requirements for high speed train scenario
[bookmark: _Toc60857421]C.1	Common RRM requirements for high speed train scenario
The requirements and test cases listed in Table C.1-1 are specified in TS 38.133 Rel-16 and TS 36.133 Rel-16.
Table C.1-1: RRM requirements for high speed train scenario
	Clause
	Description

	4.2.2.2 in TS 38.133
	Cell Re-selection requirements for intra-frequency NR cells for high speed train scenario 

	9.2.5 in TS 38.133
	NR intra-frequency measurements without measurement gaps for high speed train scenario

	9.2.6 in TS 38.133
	NR intra-frequency measurements with measurement gaps for high speed train scenario

	4.2.2.5 in TS 38.133
	Cell Re-selection measurements of inter-RAT E-UTRAN cells for high speed train scenario

	9.4.2 in TS 38.133
	NR − E-UTRAN FDD measurements for high speed train scenario

	9.4.3 in TS 38.133
	NR − E-UTRAN TDD measurements for high speed train scenario

	9.5.4 in TS 38.133
	L1-RSRP measurement requirements for high speed train scenario

	4.2.2.5.6 in TS 36.133
	Cell Re-selection measurements of inter-RAT NR cells for high speed train scenario

	8.1.2.4.21 in TS 36.133
	E-UTRAN FDD – NR measurements for high speed train scenario

	8.1.2.4.22 in TS 36.133
	E-UTRAN TDD – NR measurements for high speed train scenario
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