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Foreword
This Technical Specification has been produced by the 3 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 thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y thesecond digit isincremented for al changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies requirements for support of Radio Resource Management for the FDD and TDD modes
of Evolved UTRA. These requirements include requirements on measurements in UTRAN and the UE as well as
requirements on node dynamical behaviour and interaction, in terms of delay and response characteristics.

2 References

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

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

e [or aspecific reference, subsequent revisions do not apply.

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

[1] 3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
procedures in idle mode"

[2] 3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource
Control (RRC) protocol specification”.

[3] 3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer
procedures’

[4] 3GPP TS 36.214: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer;
M easurements"

[5] 3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
radio transmission and reception”

[6] 3GPP TS 25.302: " Services provided by the Physical Layer".

[7] 3GPP TS 25.331: "RRC Protocol Specification”.

[8] 3GPP TS 45.008: "Radio subsystem link control™.

[9] 3GPP TS 45.005: "Radio transmission and reception".

[10] 3GPP TS 45.010: "Radio subsystem synchronization™.

[11] 3GPP2 C.S0024-B: "cdma2000 High Rate Packet Data Air Interface Specification”.

[12] 3GPP2 C.S0002-D: "Physical Layer Standard for cdma2000 Spread Spectrum Systems - Release
A",

[13] 3GPP2 C.S0033-B: "Recommended Minimum Performance Standards for cdma2000 High Rate
Packet Data Access Terminal".

[14] 3GPP2 C.S0011-C: "Recommended Minimum Performance Standards for cdma2000 Spread
Spectrum Mobile Stations®.

[15] 3GPP2 C.S0005-D: Upper Layer (Layer 3) Signaling Specification for cdma2000 Spread
Spectrum Systems

[16] 3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and
Modulation”

[17] 3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access

Control (MAC) protocol specification”.
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[18]
[19]
[20]
[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]
[30]

[31]

[32]

[33]

[34]
[39]

[36]

[37]
[38]
[39]
[40]

[41]
[42]
[43]

3GPP TS 25.133: "Requirements for Support of Radio Resource Management (FDD)".
3GPP TS 25.123: "Requirements for Support of Radio Resource Management (TDD)".
3GPP TS 25.214: "Physical layer procedures (FDD)".

3GPP TS 36. 212 "Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and
channel coding”.

3GPP TS 36.302: "Evolved Universal Terrestrial Radio Access (E-UTRA); Services provided by
the physical layer”.

3GPP TS 36.521-3: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment
(UE) conformance specification; Radio transmission and reception; Part 3: Radio Resource
Management conformance testing".

3GPP TS 36.355: "Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning
Protocol (LPP)".

3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universa
Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2"

3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

3GPP TS 37.320: "Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial
Radio Access (E-UTRA); Radio measurement collection for Minimization of Drive Tests (MDT);
Overall description; Stage 2"

3GPP TS 36.423: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2
Application Protocol (X2AP)".

3GPP TS 25.101: "UE Radio transmission and reception (FDD)".

3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS)
radio transmission and reception”.

3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
radio access capabilities’.

IEEE Standard 802.11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY)
Specifications.

3GPP TS 23.303: "Technical Specification Group Services and System Aspects; Proximity-based
services (ProSe); Stage 2.

3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3".

3GPP TS 36.171: " Requirements for Support of Assisted Global Navigation Satellite System (A-
GNSS)".

3GPP TS 36.305: " Stage 2 functional specification of User Equipment (UE) positioning in E-
UTRAN".

3GPP TS 38.304: "NR; User Equipment (UE) proceduresin idle mode".
3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification”.
3GPP TS 38.213: "NR; Physical layer procedures for control”.

3GPP TS 37.340: “Evolved Universal Terrestrial Radio Access (E-UTRA) and NR; Multi-
connectivity”, Stage 2.

3GPP TS 38.101: "NR; User Equipment (UE) radio transmission and reception”.
3GPP TS 38.211: "NR; Physical channels and modulation”.
3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification”.
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[44] 3GPP TS 38. 212 "NR; Multiplexing and channel coding”.

[45] 3GPP TS 38.202: "NR; Physical layer services provided by the physical layer".

[46] 3GPP TS 38.300: "NR; Overall description; Stage-2".

[47] 3GPP TS 38.423: "NG-RAN; Xn Application Protocol (XnAP)".

[48] 3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception”.

[49] 3GPP TS 38.306: "NR; User Equipment (UE) radio access capabilities'.

[50] 3GPP TS 38.133: "NR; Requirements for support of radio resource management "

[51] 3GPP TS 38.214: " New Radio (NR); Physical layer procedures’'.

[52] 3GPP TS 38.101-1: “NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1
Standalone”.

[53] 3GPP TS 38.101-2: “NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2
Standalone”.

[54] 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”’.

[55] 3GPP TS 38.101-4: “NR; User Equipment (UE) radio transmission and reception; Part 4:
Performance requirements”.

[56] 3GPP TS 24.368: “Non-Access Stratum (NAS) configuration Management Object (MO)”

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [26] 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 [26].

Any Cell Selection state: asdefined in TS 36.304 [1]
Asynchronous Dual Connectivity: Asdefinedin TS 36.331[2].

Carrier aggregation: aggregation of two or more component carriers in order to support wider transmission
bandwidths TS 36.104 [30].

Dual Connectivity: Asdefinedin TS 36.331[2].
EN-DC: E-UTRA-NR Dua Connectivity asdefined in TS 37.340 [41, Section 4.1.2].
en-gNB: Asdefined in TS 37.340 [41].

Extended I DL E-mode DRX: extended DRX cyclesin IDLE mode as specified in TS 24.008 [34], where one extended
DRX cycleisatime period between two first paging occasions within two consecutive PTWS.

Extended CONNECTED-mode DRX: extended DRX cyclesin CONNECTED mode as specified in TS 36.331 [2].
FeM BM S/Unicast mixed cell: an MBM S/Unicast cell performing MBM S transmissions as defined in TS 36.300 [25].
Frame Structure 3: frame structure type 3 asdefined in TS 36.211 [16]

gNB: asdefined in TS 38.300 [46]

High operating band: an operating band with a higher downlink frequency with respect to another, low, operating
band.

Inter-band carrier aggregation: carrier aggregation of component carriersin different operating bands
TS 36.104 [30].
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Intra-band contiguous carrier aggregation: contiguous carriers aggregated in the same operating band
TS36.104 [30].

I ntra-band non-contiguous carrier aggregation: non-contiguous carriers aggregated in the same operating band
TS 36.104 [30].

I DC autonomous denial subframes: The maximum number of uplink subframesin which the UE is allowed not to
transmit E-UTRAN signals when configured with IDC autonomous denial (TS 36.331 [2]).

IDC autonomous denial validity: It isthe period over which the autonomous denial subframes are counted
(TS 36.331[2)).

IDC solution: Thisrefersto DRX or IDC autonomous denial configured by eNodeB in response to receiving
InDeviceCoexIndication from the UE (TS 36.331 [2)]).

L ow operating band: an operating band with alower downlink frequency with respect to another, high, operating
band.

Master Cell Group: Asdefinedin TS 36.331[2].

Master eNB: Asdefined in TS 36.300 [25].

MBSFN ABS: ABS configured in MBSFN-configurable subframe.
NB-loT Cell: A cell for NB-loT.

NB-10T: Asdefined in TS 36.331 [2].

ng-eNB: Asdefined in TS 38.300 [46].

Non-MBSFN ABS: ABS configured in any downlink subframe.

Normal Performance Group: For UE which supports Increased UE carrier monitoring UTRA or E-UTRA the group
of inter-frequency carriersor inter-RAT carriersis divided into two groups. The group which has a better delay
performance compared to the other group is refered to as the normal performance group

Paging Time Window: Asdefined in TS 24.008 [34].

Primary Cell: Asdefined in TS 36.331 [2].

ProSe Direct Communication: Asdefined in TS 23.303 [33]

ProSe Direct Discovery: Asdefined in TS 23.303 [33]

Primary SCell: Asdefinedin TS 36.331[2].

Primary Secondary Timing Advance Group: Timing Advance Group contai ning the PSCell.
Primary Timing Advance Group: Timing Advance Group containing the PCell.

Reduced Performance Group: For UE which supports Increased UE carrier monitoring UTRA or E-UTRA the group
of inter-frequency carriers or inter-RAT carriersis divided into two groups. The group which has worse delay
performance compared to the other group is refered to as the reduced performance group

Secondary Céll: Asdefined in TS 36.331[2].

Secondary eNB: Asdefined in TS 36.300 [25].

Serving Cell: Asdefined in TS 36.331[2].

Secondary Cell Group: Asdefinedin TS 36.331[2].

Secondary Timing Advance Group: Asdefined in TS 36.331[2].
SSB: SS/PBCH block asdefined in TS 38.211 [42, section 7.4.3].

STTI : A transmission time interval (TTI) of either one slot or one subslot transmission duration as defined in
TS 36.211 [16] on either uplink or downlink.
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Synchronous Dual Connectivity: Asdefined in TS 36.331 [2].

TDD-FDD carrier aggregation: Carrier aggregation of component carriersin E-UTRA TDD and E-UTRA FDD
operating bands TS 36.104 [30].

Timing Advance Group: Asdefined in TS 36.331[2].
WLAN RSSI: Asdefined in TS36.214 [4].
X_RA: x-t0-RS EPRE ratio for the channel or physical signal x in al transmitt