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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 specifies requirements for support of Radio Resource Management for the FDD and TDD modes of New Radio(NR). These requirements include requirements on measurements in NR 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.

●
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.

Editor’s note: intended to capture references
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] 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 [x].
Editor’s note: intended to capture definitions
3.2
Symbols

For the purposes of the present document, the following symbols apply:
Editor’s note: intended to capture symbols
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] 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 [x].
Editor’s note: intended to capture abbreviations.
3.5
Test tolerances

The requirements given in the present document make no allowance for measurement uncertainty. The test specification 38.5xx [x] defines the test tolerances.
Editor’s note: intended to capture test tolerances. OTA test tolerance or margin will be captured in this section if needed.
3.6
Notation for grouping

3.6.1
Groups of bands

The intention with the band grouping below is to increase the readability of the specification.
Editor’s note: intended to capture band groups.
3.6.2
Groups of numerologies

Editor’s note: intended to capture numerologies groups. This section might be removed if unnecessary.
3.7
Applicability of requirements in this specification version

Editor’s note: intended to interpret the applicability of requirements in this specification version.
4
Enhanced Mobile Broadband RRM

Editor’s note: intended to capture the RRM requirements for eMBB usage scenario. 
4.1
eMBB RRC_IDLE state mobility

Editor’s note: intended to capture the RRM requirements for RRC_IDLE state in stand-alone operation.
4.1.1
Cell Selection

4.1.2
Cell Re-selection
4.1.2.1
Introduction

4.1.2.2
Requirements

4.1.2.2.1
UE measurement capability

4.1.2.2.2
Measurement and evaluation of serving cell

4.1.2.2.3
Measurements of intra-frequency NR cells

4.1.2.2.4
Measurements of inter-frequency NR cells

4.1.2.2.5
Measurements of inter-RAT E-UTRAN FDD cells

4.1.2.2.6
Measurements of inter-RAT E-UTRAN TDD cells

4.2
eMBB RRC_INACTIVE state mobility

Editor’s note: intended to capture the RRM requirements for RRC_INACTIVE state in stand-alone operation. Only the delta or different part from IDLE mobility requirement will be captured in this section while for the other parts the requirement in section 4.1 could be referred in this section. 
4.2.1
Cell Re-selection

4.2.1.1
Introduction

4.2.1.2
Requirements

4.2.1.2.1
UE measurement capability

4.2.1.2.2
Measurement and evaluation of serving cell

4.2.1.2.3
Measurements of intra-frequency NR cells

4.2.1.2.4
Measurements of inter-frequency NR cells

4.2.1.2.5
Measurements of inter-RAT E-UTRAN FDD cells

4.2.1.2.6
Measurements of inter-RAT E-UTRAN TDD cells

4.2.2
RRC_INACTIVE Mobility Control

Editor’s note: intended to capture requirements which applies for the transition between INACTIVE and IDLE state. This section might be removed if unnecessary.
4.3
eMBB RRC_CONNECTED state mobility

4.3.1
eMBB Handover
Editor’s note: if handover requirement with beamforming is same as the requirement without beamforming, these two sets of requirements could be merged into one requirement.  
4.3.1.1
NR Handover

4.3.1.1.1
Introduction
4.3.1.1.2
NR FDD- FDD Handover without beamforming
4.3.1.1.3
NR FDD- FDD Handover with beamforming

4.3.1.1.4
NR FDD- TDD Handover without beamforming
4.3.1.1.5
NR FDD- TDD Handover with beamforming

4.3.1.1.6
NR TDD- FDD Handover without beamforming
4.3.1.1.7
NR TDD- FDD Handover with beamforming

4.3.1.1.8
NR TDD- TDD Handover without beamforming
4.3.1.1.9
NR TDD- TDD Handover with beamforming

4.3.1.2
NR Handover to other RATs

Editor’s note: intended to capture requirements for handover from NR to EUTRAN.
4.3.1.2.1
Introduction

4.3.1.2.2
NR – E-UTRAN FDD Handover 
4.3.1.2.3
NR – E-UTRAN TDD Handover

4.3.2
eMBB Timing

Editor’s note: intended to capture requirements for Tx timing, timer and timing advcance.
4.3.2.1
UE transmit timing

Editor’s note: different numerology cases will be reflected inside the section.
4.3.2.2
UE timer accuracy

4.3.2.3
Timing advance

4.3.3
Requirements for Non-Stand-alone operation
4.3.3.1
RRC Connection Mobility Control

4.3.3.1.1
RRC Re-establishment

Editor’s note: intended to capture the re-establishment requirements only if NR cell is a PCell, otherwise this section might be removed.
4.3.3.1.1.1
Re-establishment requirement without beamforming

4.3.3.1.1.2
Re-establishment requirement with beamforming

4.3.3.1.2
Random access

Editor’s note: This section may contain contention based and non-contention based random access requirements based.
4.3.3.1.2.1
Random access requirement without beamforming

4.3.3.1.2.2
Random access requirement with beamforming

4.3.3.1.3
RRC Connection Release with Redirection

4.3.3.2
Signalling characteristics 

4.3.3.2.1
Radio Link Monitoring 

4.3.3.2.1.1
RLM without beamforming

Editor’s note: different numerology cases might be reflected in this section.

4.3.3.2.1.2
RLM with beamforming

Editor’s note: different numerology cases might be reflected in this section.

4.3.3.3
Measurement Procedure 

4.3.3.3.1
General measurement requirement

Editor’s note: UE measurement capability, gap definition, measurement criteria and general information for the requirements might be captured in this section.
4.3.3.3.2
NR intra-frequency measurements without beamforming
Editor’s note: DRX and non DRX requirement might be separately defined in this section. The numerology and BW combinations might be reflected in the requirement table. 
4.3.3.3.2.1
FDD measurements without beamforming
4.3.3.3.2.2
TDD measurements without beamforming
4.3.3.3.3
NR intra-frequency measurements with beamforming
Editor’s note: DRX and non DRX requirement might be separately defined in this section. The numerology and BW combinations might be reflected in the requirement table. 
4.3.3.3.3.1
FDD measurements with beamforming
4.3.3.3.3.2
TDD measurements with beamforming
4.3.3.3.4
NR inter-frequency measurements without beamforming
Editor’s note: DRX and non DRX requirement might be separately defined in this section. The numerology and BW combinations might be reflected in the requirement table. 
4.3.3.3.4.1
FDD-FDD measurements without beamforming
4.3.3.3.4.2
TDD-TDD measurements without beamforming
4.3.3.3.4.3
FDD-TDD measurements without beamforming
4.3.3.3.4.4
TDD-FDD measurements without beamforming
4.3.3.3.5
NR inter-frequency measurements with beamforming
Editor’s note: DRX and non DRX requirement might be separately defined in this section. The numerology and BW combinations might be reflected in the requirement table. 
4.3.3.3.5.1
FDD-FDD measurements with beamforming
4.3.3.3.5.2
TDD-TDD measurements with beamforming
4.3.3.3.5.3
FDD-TDD measurements with beamforming
4.3.3.3.5.4
TDD-FDD measurements with beamforming
4.3.3.3.6
Inter-RAT measurements 
4.3.3.3.6.1
NR FDD - EUTRAN FDD measurements 
4.3.3.3.6.2
NR TDD - EUTRAN FDD measurements
4.3.3.3.6.3
NR FDD - EUTRAN TDD measurements 
4.3.3.3.6.4
NR TDD - EUTRAN TDD measurements
Editor’s note: Positioning measurement and discovery signal measurement requirements might be added based on the RAN1/RAN2 conclusions. 
4.3.4
Requirements for Stand-alone operation

4.3.4.1
RRC Connection Mobility Control

4.3.4.1.1
RRC Re-establishment

4.3.4.1.1.1
Re-establishment requirement without beamforming

4.3.4.1.1.2
Re-establishment requirement with beamforming

4.3.4.1.2
Random access

Editor’s note: This section may contain contention based and non-contention based random access requirements based.
4.3.4.1.2.1
Random access requirement without beamforming

4.3.4.1.2.2
Random access requirement with beamforming

4.3.4.1.3
RRC Connection Release with Redirection

4.3.4.2
Signalling characteristics 

4.3.4.2.1
Radio Link Monitoring 

4.3.4.2.1.1
RLM without beamforming

Editor’s note: different numerology cases might be reflected in this section.
4.3.4.2.1.2
RLM with beamforming

Editor’s note: different numerology cases might be reflected in this section.
4.3.4.3
Measurement Procedure 

Editor’s note: new measurement metrics may be added according to the RAN4 discussion.
4.3.4.3.1
General measurement requirement

Editor’s note: UE measurement capability, gap definition, measurement criteria and general information for the requirements might be captured in this section.
4.3.4.3.2
NR intra-frequency measurements without beamforming
Editor’s note: DRX and non DRX requirement might be separately defined in this section. The numerology and BW combinations might be reflected in the requirement table. 
4.3.4.3.2.1
FDD measurements without beamforming

4.3.4.3.2.2
TDD measurements without beamforming
4.3.4.3.3
NR intra-frequency measurements with beamforming
Editor’s note: DRX and non DRX requirement might be separately defined in this section. The numerology and BW combinations might be reflected in the requirement table.
4.3.4.3.3.1
FDD measurements with beamforming
4.3.4.3.3.2
TDD measurements with beamforming
4.3.4.3.4
NR inter-frequency measurements without beamforming
Editor’s note: DRX and non DRX requirement might be separately defined in this section. The numerology and BW combinations might be reflected in the requirement table.
4.3.4.3.4.1
FDD-FDD measurements without beamforming

4.3.4.3.4.2
TDD-TDD measurements without beamforming
4.3.4.3.4.3
FDD-TDD measurements without beamforming
4.3.4.3.4.4
TDD-FDD measurements without beamforming
4.3.4.3.5
NR inter-frequency measurements with beamforming
4.3.4.3.5.1
FDD-FDD measurements with beamforming
4.3.4.3.5.2
TDD-TDD measurements with beamforming
4.3.4.3.5.3
FDD-TDD measurements with beamforming
4.3.4.3.5.4
TDD-FDD measurements with beamforming
4.3.4.3.6
Inter-RAT measurements 
4.3.4.3.6.1
NR FDD - EUTRAN FDD measurements 
4.3.4.3.6.2
NR TDD - EUTRAN FDD measurements
4.3.4.3.6.3
NR FDD - EUTRAN TDD measurements 
4.3.4.3.6.4
NR TDD - EUTRAN TDD measurements 
Editor’s note: Positioning measurement and discovery signal measurement requirements might be added based on the RAN1/RAN2 conclusions.
4.4
eMBB Measurement Performance requirements 

4.4.1
NR measurements 
4.4.1.1
Introduction

Editor’s note: new measurement metrics may be added according to the RAN4 discussion. Absolute/relative accuracy requirement, mapping table of RSRP/RSRQ may be specified in this section. The numerology and BW combinations might be reflected in the accuracy requirement table.
4.4.1.2
Intra-frequency RSRP accuracy requirements without beamforming

4.4.1.3
Intra-frequency RSRP accuracy requirements with beamforming

4.4.1.4
Inter-frequency RSRP accuracy requirements without beamforming

4.4.1.5
Inter-frequency RSRP accuracy requirements with beamforming

4.4.1.6
Intra-frequency RSRQ accuracy requirements without beamforming

4.4.1.7
Intra-frequency RSRQ accuracy requirements with beamforming

4.4.1.8
Inter-frequency RSRQ accuracy requirements without beamforming

4.4.1.9
Inter-frequency RSRQ accuracy requirements with beamforming

4.4.1.10
Power Headroom

4.4.2
E-UTRAN measurements 

4.4.2.1
E-UTRAN RSRP measurements 
4.4.2.2
E-UTRAN RSRQ measurements 
4.5
Measurements Performance Requirements for NR network

Editor’s note: network side measurement and mapping tables may be specified in this section. If RAN4 decides to move NR network requirements to gNodeB specification, this section might be removed.
5
Ultra-Reliable Low-Latency-Communication RRM

Editor’s note: intended to capture the RRM requirements for URLLC usage scenario. 
5.1
URLLC RRC_IDLE state mobility

Editor’s note: intended to capture the RRM requirements for RRC_IDLE state in stand-alone operation.
5.1.1
Cell Selection

5.1.2
Cell Re-selection

5.1.2.1
Introduction

5.1.2.2
Requirements

5.1.2.2.1
UE measurement capability

5.1.2.2.2
Measurement and evaluation of serving cell

5.1.2.2.3
Measurements of intra-frequency NR cells

5.1.2.2.4
Measurements of inter-frequency NR cells

5.1.2.2.5
Measurements of inter-RAT E-UTRAN FDD cells

5.1.2.2.6
Measurements of inter-RAT E-UTRAN TDD cells

5.2
URLLC RRC_INACTIVE state mobility

Editor’s note: intended to capture the RRM requirements for RRC_INACTIVE state in stand-alone operation. Only the delta or different part from IDLE mobility requirement will be captured in this section while for the other parts the requirement in section 4.1 could be referred in this section. 
5.2.1
Cell Re-selection

5.2.1.1
Introduction

5.2.1.2
Requirements

5.2.1.2.1
UE measurement capability

5.2.1.2.2
Measurement and evaluation of serving cell

5.2.1.2.3
Measurements of intra-frequency NR cells

5.2.1.2.4
Measurements of inter-frequency NR cells

5.2.1.2.5
Measurements of inter-RAT E-UTRAN FDD cells

5.2.1.2.6
Measurements of inter-RAT E-UTRAN TDD cells

5.2.2
RRC_INACTIVE Mobility Control

Editor’s note: intended to capture requirements which applies for the transition between INACTIVE and IDLE state. This section might be removed if unnecessary.
5.3
URLLC RRC_CONNECTED state mobility

5.3.1
URLLC Handover

Editor’s note: if handover requirement with beamforming is same as the requirement without beamforming, these two sets of requirements could be merged into one requirement.  
5.3.1.1
NR Handover

5.3.1.1.1
Introduction
5.3.1.1.2
NR FDD- FDD Handover without beamforming
5.3.1.1.3
NR FDD- FDD Handover with beamforming

5.3.1.1.4
NR FDD- TDD Handover without beamforming

5.3.1.1.5
NR FDD- TDD Handover with beamforming

5.3.1.1.6
NR TDD- FDD Handover without beamforming

5.3.1.1.7
NR TDD- FDD Handover with beamforming

5.3.1.1.8
NR TDD- TDD Handover without beamforming

5.3.1.1.9
NR TDD- TDD Handover with beamforming

5.3.1.2
NR Handover to other RATs

Editor’s note: intended to capture requirements for handover from NR to EUTRAN.
5.3.1.2.1
Introduction

5.3.1.2.2
NR – E-UTRAN FDD Handover 
5.3.1.2.3
NR – E-UTRAN TDD Handover

5.3.2
URLLC Timing

Editor’s note: intended to capture requirements for Tx timing, timer and timing advcance.
5.3.2.1
UE transmit timing

Editor’s note: different numerology cases will be reflected inside the section.
5.3.2.2
UE timer accuracy

5.3.2.3
Timing advance

5.3.3
Requirements for Non-Stand-alone operation

5.3.3.1
RRC Connection Mobility Control

5.3.3.1.1
RRC Re-establishment

Editor’s note: intended to capture the re-establishment requirements only if NR cell is a PCell, otherwise this section might be removed.

5.3.3.1.1.1
Re-establishment requirement without beamforming

5.3.3.1.1.2
Re-establishment requirement with beamforming

5.3.3.1.2
Random access

Editor’s note: This section may contain contention based and non-contention based random access requirements based.

5.3.3.1.2.1
Random access requirement without beamforming

5.3.3.1.2.2
Random access requirement with beamforming

5.3.3.1.3
RRC Connection Release with Redirection

5.3.3.2
Signalling characteristics 

5.3.3.2.1
Radio Link Monitoring 

5.3.3.2.1.1
RLM without beamforming

Editor’s note: different numerology cases might be reflected in this section.

5.3.3.2.1.2
RLM with beamforming

Editor’s note: different numerology cases might be reflected in this section.

5.3.3.3
Measurement Procedure 

5.3.3.3.1
General measurement requirement

Editor’s note: UE measurement capability, gap definition, measurement criteria and general information for the requirements might be captured in this section.
5.3.3.3.2
NR intra-frequency measurements without beamforming
Editor’s note: DRX and non DRX requirement might be separately defined in this section. The numerology and BW combinations might be reflected in the requirement table. 
5.3.3.3.2.1
FDD measurements without beamforming
5.3.3.3.2.2
TDD measurements without beamforming
5.3.3.3.3
NR intra-frequency measurements with beamforming
Editor’s note: DRX and non DRX requirement might be separately defined in this section. The numerology and BW combinations might be reflected in the requirement table. 
5.3.3.3.3.1
FDD measurements with beamforming
5.3.3.3.3.2
TDD measurements with beamforming
5.3.3.3.4
NR inter-frequency measurements without beamforming
Editor’s note: DRX and non DRX requirement might be separately defined in this section. The numerology and BW combinations might be reflected in the requirement table. 
5.3.3.3.4.1
FDD-FDD measurements without beamforming
5.3.3.3.4.2
TDD-TDD measurements without beamforming
5.3.3.3.4.3
FDD-TDD measurements without beamforming
5.3.3.3.4.4
TDD-FDD measurements without beamforming
5.3.3.3.5
NR inter-frequency measurements with beamforming
Editor’s note: DRX and non DRX requirement might be separately defined in this section. The numerology and BW combinations might be reflected in the requirement table. 
5.3.3.3.5.1
FDD-FDD measurements with beamforming
5.3.3.3.5.2
TDD-TDD measurements with beamforming
5.3.3.3.5.3
FDD-TDD measurements with beamforming
5.3.3.3.5.4
TDD-FDD measurements with beamforming
5.3.3.3.6
Inter-RAT measurements 
5.3.3.3.6.1
NR FDD - EUTRAN FDD measurements 
5.3.3.3.6.2
NR TDD - EUTRAN FDD measurements
5.3.3.3.6.3
NR FDD - EUTRAN TDD measurements 
5.3.3.3.6.4
NR TDD - EUTRAN TDD measurements

Editor’s note: Positioning measurement and discovery signal measurement requirements might be added based on the RAN1/RAN2 conclusions. 
5.3.4
Requirements for Stand-alone operation

5.3.4.1
RRC Connection Mobility Control

5.3.4.1.1
RRC Re-establishment

5.3.4.1.1.1
Re-establishment requirement without beamforming

5.3.4.1.1.2
Re-establishment requirement with beamforming

5.3.4.1.2
Random access

Editor’s note: This section may contain contention based and non-contention based random access requirements based.

5.3.4.1.2.1
Random access requirement without beamforming

5.3.4.1.2.2
Random access requirement with beamforming

5.3.4.1.3
RRC Connection Release with Redirection

5.3.4.2
Signalling characteristics 

5.3.4.2.1
Radio Link Monitoring 

5.3.4.2.1.1
RLM without beamforming

Editor’s note: different numerology cases might be reflected in this section.

5.3.4.2.1.2
RLM with beamforming

Editor’s note: different numerology cases might be reflected in this section.
5.3.4.3
Measurement Procedure 

Editor’s note: new measurement metrics may be added according to the RAN4 discussion.

5.3.4.3.1
General measurement requirement

Editor’s note: UE measurement capability, gap definition, measurement criteria and general information for the requirements might be captured in this section.
5.3.4.3.2
NR intra-frequency measurements without beamforming
Editor’s note: DRX and non DRX requirement might be separately defined in this section. The numerology and BW combinations might be reflected in the requirement table. 
5.3.4.3.2.1
FDD measurements without beamforming

5.3.4.3.2.2
TDD measurements without beamforming
5.3.4.3.3
NR intra-frequency measurements with beamforming
Editor’s note: DRX and non DRX requirement might be separately defined in this section. The numerology and BW combinations might be reflected in the requirement table.
5.3.4.3.3.1
FDD measurements with beamforming
5.3.4.3.3.2
TDD measurements with beamforming
5.3.4.3.4
NR inter-frequency measurements without beamforming
Editor’s note: DRX and non DRX requirement might be separately defined in this section. The numerology and BW combinations might be reflected in the requirement table.
5.3.4.3.4.1
FDD-FDD measurements without beamforming

5.3.4.3.4.2
TDD-TDD measurements without beamforming
5.3.4.3.4.3
FDD-TDD measurements without beamforming
5.3.4.3.4.4
TDD-FDD measurements without beamforming
5.3.4.3.5
NR inter-frequency measurements with beamforming
5.3.4.3.5.1
FDD-FDD measurements with beamforming
5.3.4.3.5.2
TDD-TDD measurements with beamforming
5.3.4.3.5.3
FDD-TDD measurements with beamforming
5.3.4.3.5.4
TDD-FDD measurements with beamforming
5.3.4.3.6
Inter-RAT measurements 
5.3.4.3.6.1
NR FDD - EUTRAN FDD measurements 
5.3.4.3.6.2
NR TDD - EUTRAN FDD measurements
4.3.4.3.6.3
NR FDD - EUTRAN TDD measurements 
5.3.4.3.6.4
NR TDD - EUTRAN TDD measurements 
Editor’s note: Positioning measurement and discovery signal measurement requirements might be added based on the RAN1/RAN2 conclusions.
5.4
URLLC Measurement Performance requirements 

5.4.1
NR measurements 

5.4.1.1
Introduction

Editor’s note: new measurement metrics may be added according to the RAN4 discussion. Absolute/relative accuracy requirement, mapping table of RSRP/RSRQ may be specified in this section. The numerology and BW combinations might be reflected in the accuracy requirement table.
5.4.1.2
Intra-frequency RSRP accuracy requirements without beamforming

5.4.1.3
Intra-frequency RSRP accuracy requirements with beamforming

5.4.1.4
Inter-frequency RSRP accuracy requirements without beamforming

5.4.1.5
Inter-frequency RSRP accuracy requirements with beamforming

5.4.1.6
Intra-frequency RSRQ accuracy requirements without beamforming

5.4.1.7
Intra-frequency RSRQ accuracy requirements with beamforming

5.4.1.8
Inter-frequency RSRQ accuracy requirements without beamforming

5.4.1.9
Inter-frequency RSRQ accuracy requirements with beamforming

5.4.1.10
Power Headroom

5.4.2
E-UTRAN measurements 

5.4.2.1
E-UTRAN RSRP measurements 
5.4.2.2
E-UTRAN RSRQ measurements 
5.5
Measurements Performance Requirements for NR network

Editor’s note: network side measurement and mapping tables may be specified in this section. If RAN4 decides to move NR network requirements to gNodeB specification, this section might be removed.
Annex A(normative): Test Cases
Editor’s note: TBD in the performance part of NR WID. The conducted and OTA testing criteria might be specified in the annex A before test cases configuration.
Annex B(normative): Conditions for RRM requirements applicability for operating bands

Editor’s note: intended to capture the condition for RRM requirements for different operating bands. FFS if the conditions for RRM requirements applicability for numerologies shall be specified.
Annex C(informative): Change history
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