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1 NR RRM
1.1 Work plan
Proposals from companies:
	Agenda
	Tdoc number
	Type
	Title
	Source

	10.5.1.1
	R4-1702854
	discussion
	NR RRM Work discussion
	Nokia, Alcatel-Lucent Shanghai Bell

	10.5.1.1
	R4-1703355
	other
	Work Plan and Priority of NR RRM Work in RAN4
	Ericsson

	10.5
	R4-1703138
	other
	On NR RRM work
	Intel Corporation

	10.5.1.1
	R4-1704005
	discussion
	Discussion on NR RRM work arrangement
	Huawei

	10.1
	R4-1703566
	discussion
	Work plan for NR RRM
	DOCOMO Communications Lab.


Proposals from companies:

	Companies
	Proposals

	Ericsson R4-1703355
	1. RAN4#82bis (April 2017) - RAN4#85 (November 2017):

· RRM requirements for NSA LTE-NR DC with LTE as Master 

2. RAN4#84bis (October 2017) - RAN4#87 (June 2018):

· RRM requirements for SA NR: Single carrier operation

3. RAN4#85bis (Jan 2018) - RAN4#87 (June 2018):

· RRM requirements for SA NR: NR carrier aggregation

	Intel
	· RAN4#82bis

· Discuss and agree on RRM core related work plan at least for meetings before RAN1 spec becomes available

· Identify the RRM core issues which are less depending on RAN1/2 design

· Discuss on TS38.133 skeleton

· RAN4#83

· Continue discussing and agree on the first draft of TS38.133 skeleton

· Continue discussing RRM core issues which are less depending on RAN1/2 design

· RAN4#JuneAH

· Discuss and agree on RRM core related work plan for the rest of 2017 based on RAN1/2 progress

· Discuss and agree on identified RRM core requirements which are less depending on RAN1/2 design

	Huawei
	Observation 1: for the NR RRM work, prioritization of the requirements related to the Option 3 (E-UTRA-NR DC via EPC where the E-UTRA is the master) can be considered. 

Observation 2: it is proposed to consider formulation of the NR RRM related TR, in order to capture the working agreements and findings for the core part of the NR RRM work, capturing both NSA NR and SA NR cases. This approach would allow much easier work organization and progress tracking.  

	R4-1702854
Nokia, Alcatel-Lucent Shanghai Bell
	Observation 1: RAN4 should in the start focus on developing requirements for NSA with Option 3.

Observation 2: Requirements work for SA should start earlier than December 2017 to complete all the related requirements by June 2018.
Observation 3: Option 3 is a solution that allows an EPC connected gNB and LTE eNB to work in Dual Connectivity.

Observation 4: Option 3 shall support LTE based Dual Connectivity operation where LTE eNB is MeNB.
Observation 5: It can be expected that RAN4 will need to define NR requirements at least for a similar set of requirements as known from LTE PSCell.

Observation 6: RAN4 need to develop most requirements for NR as in LTE, except requirements related to idle mode and initial cell selection.

Observation 7: NR requirements are needed for Connected and Inactive mode.

Observation 8: RAN4 should continue to discuss possible beam management related requirements.

Proposal 1: RAN4 shall define necessary MeNB requirements enabling an NR cell as SeNB

Proposal 2: RAN4 shall define requirements for an NR cell enabling having the NR cell as SeNB.

Proposal 3: RAN4 should first aim to focus on NR PSCell requirements.

Proposal 4: Once the NR PSCell requirements are ready RAN4 can focus more on NR CA requirements.


Open issues:
1. Timeline for SA core requirements

a. Start from RAN4#84bis (October 2017)
b. Start from RAN4#86 (February 2018)
c. Others
2. Whether to develop requirement for NSA case with multiple NR SCells (NR CA)
Treat the work plan from NTT DOCOMO R4-1704215
Discussion:
Endorse the work plan, which is uploaded into inbox\drafts with title of R4-1704215_workplan_NR_RRM_part
· Make the following bullets aligned with the agreements for identified RRM requirements
· Identify the RRM core issues which are less depending on RAN1/RAN2 design
· At least following aspects should be considered:

· NR measurement GAP concept

· NR measurement capabilities such as number of cells, number of beams and so on

· NR UE transmit timing

· Interruptions of NR PSCell and activated Scell
Agreements:
1.2 NR RRM TS skeleton

Proposals from companies:
	Agenda
	Tdoc number
	Type
	Title
	Source

	10.5.1.1
	R4-1702887
	discussion
	RRM Specification structure for NR
	Ericsson

	10.5.1.1
	R4-1702974
	discussion
	Discussion on skeleton design of NR RRM TS38.133
	Intel

	10.5.1.1
	R4-1702975
	discussion
	Proposal on TS38.133 v0.0.1 skeleton
	Intel

	10.5.1.1
	R4-1704006
	discussion
	Initial considerations on the NR RRM requirements scope
	Huawei


Proposals from companies:

	Companies
	Proposals

	Ericsson R4-1702887
	Proposal 1 : A single specification with similar top level chapters to 36.133 is used for NR

Proposal 2 : RAN4 works to identify main dependencies for NR RRM requirements and discusses whether these dependencies should be split to different sections, or different requirement values for different dependencies are provided in one section

Proposal 3 : RAN4 develops templates and guidelines for RRM requirements to try to ensure a consistent style throughout the specifications.

	Intel
	Proposal 1: Requirements in TS38.133 can be categorized or organized by different use scenarios, i.e. eMBB and URLLC for R15, and it shall be the first-level directory.

Proposal 2: Requirements in TS38.133 can be categorized or organized by different UE states, i.e. RRC_IDLE, RRC_CONNECTED and RRC_INACTIVE, and it shall be the second-level directory.

Proposal 3: Requirements in TS38.133 can be categorized or organized by deployments, i.e. Stand-Alone, and Non-Stand-Alone, and it shall be the third-level directory.

Proposal 4: only SA operation related requirement will be included in IDLE and INACTIVE mobility requirement sections, while both SA and NSA operations related requirements will be included in RRC_CONNECTED mobility requirement section.

Proposal 5: Requirements in TS38.133 can be categorized or organized by intra-frequency/inter-frequency/inter-RAT cases, and inter-RAT requirement in TS38.133 R15 only focus on NR and E-UTRAN.

Proposal 6: Requirements in TS38.133 can be categorized or organized by with/without beamforming.

Proposal 7: Requirements in TS38.133 can be categorized or organized by FDD/TDD duplex modes.

Proposal 8: Requirements in TS38.133 can be categorized or organized by DRX and non-DRX modes.

Proposal 9: Requirements in TS38.133 can be specified for different combination of BW and numerologies in terms of table.

Proposal 10: Regarding RRM core and performance part between 6GHz and 24GHz, whether to use unified requirement or separated requirements for OTA and conducted types shall be further studied in RAN4.

Proposal 11: The RRM requirement in TS38.133 shall be frequency range agnostic.

	Huawei
	


Open issues:
1. Fundamental structure of TS38.133:

a. Similar structure as TS36.133

b. Categorize the top levels by different use scenario, e.g. eMBB and URLLC.
2. Whether the skeleton should be categorized by

a. RRC state

b. Deployment mode

c. With/without beamforming

d. FDD/TDD

e. DRX/non-DRX

f.     different combination of BW and numerologies
g. frequency range
Treat the way forward from Intel: [Draft]R4-17xxxxx WF on Skeleton structuring
· The TS36.133 skeleton should be reused as much as possible with aiming to improve the expendability, scalability and readability of TS38.133
· Start with eMBB oriented skeleton. 
· It is TBD if top-level chapter shall be organized based on usage scenarios, e.g. eMBB/URLLC, depending on the proportion of commonly requirements by eMBB and URLLC (low latency part) 
· The first draft of TS38.133 is targeted to be agreed in RAN4#83
· Regarding RRM core and performance part between 6GHz and 24GHz, whether to use unified requirement or separated requirements for OTA and conducted types shall be further studied in RAN4.
Discussion:
Nokia: there is no too much visibility now for requirements. We prefer to start with generic skeleton.

Qualcomm: for 3rd bullet, we may not need to agree. In the next meeting we can get better under standing. The 4th is nothing t o do with skeleton.
Ericsson: 4th is technique discussion.


Intel: fine to revise the 2nd bullet to generic. For last bullet, this is not only skeleton issue but related to skeleton.
Agreements:
· The TS36.133 skeleton should be reused as much as possible with aiming to improve the expendability, scalability and readability of TS38.133
· Start with generic skeleton. 
· It is TBD if top-level chapter shall be organized based on usage scenarios, e.g. eMBB/URLLC, depending on the proportion of commonly requirements by eMBB and URLLC (low latency part) 
· The first draft of TS38.133 is targeted to be agreed in RAN4#83
· The further modification is allowed
1.3 Identify NSA and SA RRM requirement (impact on TS36.133)

Proposals from companies:
	Agenda
	Tdoc number
	Type
	Title
	Source

	10.5.1.1
	R4-1702803
	discussion
	RAN1 RRM progress and impact on RAN4 RRM work
	Samsung

	10.5.1.1
	R4-1702854
	discussion
	NR RRM Work discussion
	Nokia, Alcatel-Lucent Shanghai Bell

	10.5.1.1
	R4-1702856
	discussion
	Discussion on NR Connected Mode Requirements
	Nokia, Alcatel-Lucent Shanghai Bell

	10.5.1.1
	R4-1703355
	other
	Work Plan and Priority of NR RRM Work in RAN4
	Ericsson

	10.5.1.1
	R4-1702884
	discussion
	Requirement changes for LTE from the introduction of NR RRM
	Ericsson

	10.5.1.1
	R4-1702886
	discussion
	RRM requirements for standalone (SA) and non standalone (NSA) operation.
	Ericsson

	
	R4-1702888
	Approval
	Way forward for NR RRM
	Ericsson

	10.5.1.1
	R4-1703201
	discussion
	On RRM requirements with dual connectivity between LTE and NR
	Ericsson

	10.5.1.1
	R4-1702977
	discussion
	Discussion on UE measurements for NR
	Intel

	10.5.1.1
	R4-1703702
	discussion
	General RRM consideration on NR
	Huawei, HiSilicon

	10.5.1.1
	R4-1704006
	discussion
	Initial considerations on the NR RRM requirements scope
	Huawei

	10.5.1.1
	R4-1703640
	discussion
	Discussion on RRM measurement and mobility in NR
	Huawei, HiSilicon

	10.5.1.1
	R4-1703307
	discussion
	Overview on RRM requirements for NR
	ZTE, ZTE Microelectronics


Proposals from companies:

	Companies
	Proposals

	Nokia R4-1702854, R4-1702856
	Observation 1: RAN4 should in the start focus on developing requirements for NSA with Option 3.

Observation 2: Requirements work for SA should start earlier than December 2017 to complete all the related requirements by June 2018.
Observation 3: Option 3 is a solution that allows an EPC connected gNB and LTE eNB to work in Dual Connectivity.

Observation 4: Option 3 shall support LTE based Dual Connectivity operation where LTE eNB is MeNB.
Observation 5: It can be expected that RAN4 will need to define NR requirements at least for a similar set of requirements as known from LTE PSCell.

Observation 6: RAN4 need to develop most requirements for NR as in LTE, except requirements related to idle mode and initial cell selection.

Observation 7: NR requirements are needed for Connected and Inactive mode.

Observation 8: RAN4 should continue to discuss possible beam management related requirements.
Proposal 1: RAN4 shall define necessary MeNB requirements enabling an NR cell as SeNB

Proposal 2: RAN4 shall define requirements for an NR cell enabling having the NR cell as SeNB.

Proposal 3: RAN4 should first aim to focus on NR PSCell requirements.

Proposal 4: Once the NR PSCell requirements are ready RAN4 can focus more on NR CA requirements.
Proposal 1: RAN4 shall define Connected mode intra-frequency measurement core requirements for NR in phase 1.

Proposal 2: RAN4 shall define inter-RAT measurements for NR carrier in 36.133.

Proposal 3: RAN4 should discuss the need for beam management measurements on inter-RAT NR carrier.

Proposal 4: RAN4 will first develop NR intra-frequency requirements followed by inter-RAT requirements on NR carrier.

Proposal 5: RAN4 needs to decide on the number of intra-frequency NR cells to be monitored by the UE.

Proposal 6: RAN4 needs to decide on the number of inter-RAT NR cells to be monitored by the UE.

Proposal 7: RAN4 needs to decide on the number of inter-RAT NR carriers to be monitored by the UE.

Proposal 8: RAN4 needs to clarify whether requirements for NR CA is part of phase 1. 

Proposal 9: RAN4 needs to clarify whether requirements for NR bandwidth adaptation is part of phase 1.

Proposal 10: RAN4 need to define NR random access requirements.

	Ericsson R4-1703355, R4-1702884, R4-1702886, R4-1703201
	Table 1: Main RRM requirements to be addressed within each priority area

Priority 

Main area/feature

Main RRM requirements

1

RRM requirements for NSA: LTE-NR DC with LTE as the Master

Measurements:

· LTE measurements

· NR measurements (including inter-RAT measurement by LTE PCell)
Component carrier management in LTE cell group (CG): 

· LTE SCell activation/deactivation, 

· LTE SCell configuration/deconfiguration

· NR PSCell addition/release (managed by LTE PCell)
Component carrier management in NR CG: 

· NR SCell activation/deactivation, 

· NR SCell configuration/deconfiguration

LTE based mobility in RRC connected state: 

· Mobility between LTE PCell and another LTE neighbour cell

Random access on:

· LTE serving cell(s)

· NR serving cell(s)

UE timing related requirements:

· Transmit timing on LTE uplink serving cell(s)

· Transmit timing on NR uplink serving cell(s)

· Timing advance in LTE CG

· Timing advance in NR CG

Interruptions on:

· LTE PCell and activated SCell

· NR PSCell and activated SCell

Radio link monitoring (RLM):

· RLM on PCell in CG containing LTE PCell 

· RLM on PSCell in CG containing NR PSCell 

Cell phase synchronization for cells on NR TDD carrier

2

RRM requirements for SA NR: Single carrier operation

Measurements:

· NR measurements
· Inter-RAT LTE measurements

Mobility in RRC idle and connected states: 

· Mobility within NR cells

· Mobility between NR and LTE

Random access

UE timing related requirements:

· Transmit timing

· Timing advance

Radio link monitoring

3

RRM requirements for SA NR: Carrier aggregation (NR-NR CA)

Measurements:

· NR measurements

· Inter-RAT LTE measurements

Component carrier management: 

· NR SCell activation/deactivation, 

· NR SCell configuration/deconfiguration

Mobility in RRC connected state: 

· Mobility within NR cells

· Mobility between NR and LTE; same as NR single carrier operation

Random access

UE timing related requirements:

· Transmit timing

· Timing advance

Interruptions

Radio link monitoring; same as NR single carrier operation

Observation 1 : To support the candidate NR gap periodicities, a UE needs to be given an appropriately timed gap pattern.

Observation 2 : The gap duration depends on UE RF switching time, assumed NR measurement snapshot duration, the accuracy to which the NR measurement gap pattern timing can be set by the eNB and worst case propagation delay

Observation 3 : It is desirable that LTE measurements are as much as possible unaffected by NR measurements

Proposal 1 : Existing LTE requirements are reused as much as possible when NR measurements are configured in LTE 

Proposal 2 : The possibility to make LTE and NR measurements with the same measurement gap pattern may be discussed once the NR measurement gap pattern is better understood

Proposal 3 : The impact to LTE measurements, if any, may be discussed once the NR measurement gap pattern is better understood.
Observation 1 : Requirements for Inter-RAT detection of NR cells from LTE are necessary for NSA operation

Observation 2 : Accuracy requirements for interRAT measurements of NR cells are necessary for NSA operation

Table 1 summarises the intra NR requirements potentially needed for NSA operation in NR.133 specifications.

RRC_Idle_Mode mobility 

Not needed

RRC_Inactive mobility 

Not needed

Handover requirements 

Not needed but PSCell change requirements should be developed

RRC Reestablishment, RRC Connection release with redirection

Not needed

PRACH requirements: 

Needed, may be a subset of the requirements for SA operation which also involves initial access

Transmit timing, timing advance requirements: 

Needed

Cell phase synchronisation 

Needed for TDD

 Radio link monitoring 

Needed

Interruption Requirements

Needed to capture impact of NR Scells

Activation/deactivation delay

Needed

NR cell identification requirements

Needed for DRX and non DRX, interfrequency FFS

NR measurement period requirements

Needed for DRX and non DRX, interfrequency FFS

NR requirements in support of beam management

Needed e.g. beam identification, beam measurement etc.

Accuracy requirements

Needed for all measurements used in NSA operation

Table 1 : Summary of requirements needed for NSA operation
Proposal 1: Addition and release delay requirements for NR PSCell are to be specified.

Proposal 2: Addition, release, activation and deactivation delay requirements for NR SCell are to be specified.

Proposal 3: The maximum amount of allowed interruptions to other NR serving cells due to NR PSCell change (addition, release) is to be specified.

Proposal 4: The maximum amount of allowed interruptions to other NR serving cells due to NR SCell change (addition, release, activation, deactivation) is to be specified.

Proposal 5: RAN4 to discuss whether the maximum amount of allowed interruptions to LTE serving cells due to NR PSCell change (addition, release) is to be also specified.

Proposal 6: RAN4 to discuss whether the maximum amount of allowed interruptions to LTE serving cells due to NR SCell change (addition, release, activation, deactivation) is to be also specified.

Proposal 7: RAN4 to discuss on how to make sure that the NR performance is not degraded due to LTE cell changes (addition, release, activation, deactivation, etc.)

	Intel
	Proposal 1: RRM requirements for R15 NR may divided into two parts for TS38.133: eMBB requirements and URLLC requirements. 

Proposal 2: If the measurement delay/performance difference among different numerologies are observed, the numerologies which has same measurement delay/performance may be put into one numerology group.
Proposal 3: minimum measurement BW is preferred to be used in requirement design, but RAN4 needs to further study on whether using an absolute value in MHz for minimum measurement BW or using a relative PRB/RE number for minimum measurement BW.

Proposal 4: If the measurement requirements are differentiate among the different BWs, then the measurement requirement with measurement BW change may be derived based on the smallest BW during the measurement period or may be derived from scaling measurement requirement without measurement BW change.

Proposal 5:  For inter-RAT measurement in NR the LTE gap may be reused; while for intra-NR measurement the new design of measurement gap is needed.

	Huawei
	Thus from RAN4 RRM perspective, the requirements in INCTIVE state extremely resembles with the legacy requirements in idle state.

Observation 1: for the NR RRM work, prioritization of the requirements related to the Option 3 (E-UTRA-NR DC via EPC where the E-UTRA is the master) can be considered. 

Observation 2: it is proposed to consider formulation of the NR RRM related TR, in order to capture the working agreements and findings for the core part of the NR RRM work, capturing both NSA NR and SA NR cases. This approach would allow much easier work organization and progress tracking.  

Observation 1: existing cell re-selection RRM requirements framework in TS36.133 can be used as baseline when developing intra-NR cell re-selection requirements.
Observation 2: diverse cell re-selection requirements for different use cases may need to be studied.
Observation 3: UE may achieve better measurement performance in CONNECTED mode with additional signal(s) for measurement, compared with IDLE mode.
Proposal 1: RAN4 may consider investigating different RRM measurement and mobility requirements based on different RS. Considering the worst case, requirements based on only NR-SSS should be studied.
Proposal 2: requirements of inter-RAT mobility from E-UTRA to NR need to be introduced in TS36.133.
Proposal 3: existing measurement requirements for E-UTRA in TS36.133 can be used as baseline when developing inter-RAT E-UTRA measurement requirements in NR.
Proposal 4: requirements for NR PSCell management with E-UTRA PCell should be studied and introduced in E-UTRA RRM specification (TS36.133).
Proposal 5: requirements for E-UTRA PSCell management with NR PCell should be studied and introduced in NR RRM specification (TS38.133).

	ZTE
	Proposal 1: Specify mobility related requirements for NR for RRC_IDLE state, NR RRC_INACTIVE state and RRC_CONNECTED state as well as RRC connection mobility control requirement.

Proposal 2: Specify measurement related requirements for NR, including cell identification delay, radio link monitoring, measurement time, measurement accuracy etc.

Proposal 3: Specify requirements for beam management procedure for NR

Proposal 4: Specify requirements for UE transmission timing.


Open issues:
1. In NSA deployment with LTE PCell, where to capture requirement for NR PSCell management, measurement and etc.

a. Capture in TS36.133

b. Capture in TS38.133

2. Whether there is impact from measurement gap for NR

3. whether the maximum amount of allowed interruptions to LTE serving cells due to NR PSCell change (addition, release) is to be also specified
4. whether the maximum amount of allowed interruptions to LTE serving cells due to NR SCell change (addition, release, activation, deactivation) is to be also specified
Treat Ericsson’s way forward “rrm-wf-nr_Nokia”
Interested companies are invited to contribute in at least the following initial focus areas for NR RRM in RAN4#83. Analysis of decisions made in other working groups eg RAN1, RAN2 in April and earlier meeting rounds, in view of the impact to RAN4 RRM requirements

· UE measurement capabilities such as number of cells, number of beams, number of frequency layers to be monitored, number of numerologies to handle in parallel, etc

· Consideration of requirements for NR UE transmit timing

· Expected measurement requirements needed for enabling NSA option 3 operation

· Draft system level simulation plan
· Draft link level simulation plan (Note: It will not be possible to agree simulation assumtions or provide resuts until further progress is made in RAN1 eg on NR-SS and CSI-RS design)

· RRM Specification structure for 38.133

· NR Measurement definitions and reference point

· UE architecture 

· the need for measurement gaps for inter-frequency and inter-RAT measurements

· Interruption requirements

· Other contributions are not precluded

Discussion;

Huawei: what is system simulation for?

Qualcomm: for system simulation, we target at beam measurement for mmWave, like how often the beam based measurement should be done)
Agreements:
· UE measurement capabilities such as number of cells, number of beams, number of frequency layers to be monitored, number of numerologies to handle in parallel, etc

· Consideration of requirements for NR UE transmit timing

· Expected measurement requirements needed for enabling NSA option 3 operation

· Draft system level simulation plan
· Draft link level simulation plan (Note: It will not be possible to agree simulation assumtions or provide resuts until further progress is made in RAN1 eg on NR-SS and CSI-RS design)

· RRM Specification structure for 38.133

· NR Measurement definitions and reference point

· UE architecture 

· the need for measurement gaps for inter-frequency and inter-RAT measurements

· Interruption requirements

· Other contributions are not precluded

Treat NTT DOCOMO’s LS to RAN1/2 “R4-1704216 DRAFT LS on required NR parameters from RAN4 perspective”
RAN4 agreed the NR RF/RRM work plans [R4-1704215] and identified the following parameters related to physical layer are necessary before June to complete the core part in December 2017 from RAN4 perspective so far. RAN4 would like to confirm the feasibility and possible time plan from RAN1’s point of view.
· Applicable UL/DL modulation schemes for below 6 GHz and above 24 GHz

· Power control mechanism including power sharing between LTE and NR in NSA

· Whether LO returning is assumed or not to evaluate MPR

· FRC to evaluate NR REFSENS. In LTE case, the followings have been used. Corresponding NR parameters would be required.

· Channel Coding

· Target Coding Rate

· Maximum number of HARQ transmissions

· Information Bit Payload per Sub-Frame

· Transport block CRC

· Number of Code Blocks per Sub-Frame

· Binary Channel Bits Per Sub-Frame

· CRS ports

· Number of RS ports

· Number of PDSCH/PUSCH repetitions

· Channel estimation etc.

RAN4 needs the parameters related the reference signals to be used for RRM procedures. Based on RAN4 understanding, the parameters related to following would be needed for simulations:

· Parameters needed after June AH RAN4 meeting in 2017
· Reference signals to be used for RRM including mobility, radio link monitoring, transmit timing on NR uplink serving cell, and beam management.
· Radio link monitoring associated control channel and/or NR-PDSCH design

· In LTE case, RLM associated PDCCH. Corresponding NR channel would be required.
· Measurements

· NR PSCell activation/deactivation for SCell in sTAG, configuration/deconfiguration

· Beam management e.g. measurement, reporting, sweeping etc.
· Random access channel design
· Beam pattern for beam management RRM requirements
· Guard period and CP for cell phase synchronization for cells on NR TDD carrier

Agreements:
RAN4 needs the parameters related the reference signals to be used for RRM procedures. Based on RAN4 understanding, the parameters related to following would be needed for simulations:

· Parameters needed after June AH RAN4 meeting in 2017
· Reference signals to be used for RRM including mobility, radio link monitoring, transmit timing on NR uplink serving cell, and beam management.
· Radio link monitoring associated control channel and/or NR-PDSCH design
· In LTE case, RLM associated PDCCH. Corresponding NR channel would be required
1.4 Detailed consideration on individual requirement
1.4.1 Cell identification and measurement
Related contributions:
	Agenda
	Tdoc number
	Type
	Title
	Source

	10.5.1.1
	R4-1702801
	discussion
	UE mobility measurement scaling
	Samsung

	10.5.1.1
	R4-1703202
	discussion
	On cell identification in NR
	Ericsson

	10.5.1.1
	R4-1703203
	discussion
	On measurements and mobility in NR
	Ericsson

	10.5.1.1
	R4-1703611
	discussion
	Considerations on cell identification for NR
	Huawei, HiSilicon

	10.5.1.1
	R4-1703640
	discussion
	Discussion on RRM measurement and mobility in NR
	Huawei, HiSilicon


Proposals from companies:

	Companies
	Proposals

	Samsung R4-1702801
	Observation 1: Depending on RAN1 further agreements on RS design, shortened RRM measurement reporting, i.e., singe short RRM measurement may need to be performed in RAN4 RRM measurement evaluation.

Observation 2: With a constant burst set periodicity for different SCSs, when the measurement bandwidth is fixed, the measurement latency increases with SCS; when the number of subcarriers for measurement is fixed, the measurement latency may be similar for different SCSs considering LTE RSRP performance evaluation experience.     

Observation 3: Scale with different SS burst periodicity based on minimum measurement time delay and measurement samples, i.e.,

[image: image2.png]T measurment period = MAXIMUM{T inimum measurement period» Nsampte * T 55 periodicity}



.

	Ericsson R4-1703202
	· Observation 1: The SS burst length impacts UE complexity.

· Observation 2: Even if the UE can assume the same SS burst length in all cells on a carrier (which would require the same number of beams in all cells), it still needs to know the SS burst length for at least one cell. 

	Huawei
	Proposal 1: It is suggested for RAN4 to study the cell identification performance when developing the requirements related to initial access and DL-based mobility.

Proposal 2: RAN4 shall study the cell identification performance for different frequency range category, including cell identification delay associated with the corresponding side condition.

Proposal 3: RAN4 shall study the cell identification performance with default SS burst set periodicity.

Proposal 4: RAN4 shall study the cell identification performance with configured SS burst set periodicity in both non-DRX and DRX mode.


Open issues:
1. How to define minimum measurement BW

a. using an absolute value in MHz

b. using a relative PRB/RE number

Discussion:
Agreements:
1.4.2 Beam management
Related contributions:
	Agenda
	Tdoc number
	Type
	Title
	Source

	10.5.1.1
	R4-1702855
	discussion
	Discussion on beam management in NR
	Nokia, Alcatel-Lucent Shanghai Bell

	10.5.1.1
	R4-1702885
	discussion
	Measurement reference point and definition for receive beamformed NR measureents
	Ericsson


Proposals from companies:

	Companies
	Proposals

	Nokia  R4-1702855
	Proposal 1: RAN4 shall define requirements for beam management using RS defined for mobility (NR-SSS)

Proposal 2: RAN4 shall define requirements also for CSI-RS beam management

Proposal 3: RAN4 shall define core and performance requirements for beam blocking.

Proposal 4: UE shall be able to monitor up to N selected Tx beams.

Proposal 5: UE shall be able to report up to N selected Tx beams.

Proposal 6: UE shall support beam grouping.

Proposal 7: UE shall support up to K beams.

Proposal 8: UE shall be able to report measurement result of N selected beams.

Proposal 9: UE shall support up to L beam groups.

Proposal 10: UE shall support up to N beams per beam group.

Proposal 11: RAN4 shall define requirements for beam management failure and recovery.

Proposal 12: RAN4 shall define requirements for beam failure

Proposal 13: RAN4 shall define requirements for beam recovery.

	Ericsson R4-1702885
	Observation 1 : It is necessary to progress the measurement definition for NR to make significant progress with NR RRM topics, since measurements cannot be simulated
Proposal 1 : If the UE performs receive beamforming the reference point for RSRP measurements should include the gain due to beamforming, i.e. measurements are performed on the combined signal from a the set of elements in an antenna array

Proposal 2 : If multiple antenna arrays are used, the reported RSRP measurement shall not be lower than the combined signal from any individual antenna array.

Proposal 3 : Side conditions such as SNR for measurements apply on the combined signal from the set of elements in an antenna array


Open issues:
1. UE capability on how many cells and frequencies to measure
Discussion:
Agreements:
1.4.3 Network synchronization
Proposals from companies:
	Agenda
	Tdoc number
	Type
	Title
	Source

	10.5.1.1
	R4-1703014
	discussion
	Cell Phase Sync for NR
	Ericsson


Proposals from companies:

	Companies
	Proposals

	Ericsson R4-1703014
	Observation 1: Among the multitude of possible 5G services a NR base station might not support the most demanding ones and therefore will not significantly benefit from very strict synchronization requirements.

Observation 2:  In some installation environments a direct connection to GNSS synchronization source is very capable of providing accurate and cost efficient synchronization while at others either its performance is reduced or it cannot provide any synchronization service at all.

Observation 3:  The risk for intentional or unintentional jamming of GNSS and combination of new services in 5G would make it difficult to solely rely on local GNSS synchronization performance.

Observation 4: For discussion around synchronization requirements, a holistic and complete view of the complete ARP timing budget must be considered. Today a large part today is assigned for hold-over operation.

Proposal: Assume Cell phase sync of ±1.5 µs as a baseline for NR requirement.


Open issues:
1. The skeleton of beam management RRM requirement, e.g. beam measurement, beam monitoring and etc.
2. UE capability on the total number of beams to be measured. 
Discussion:
Agreements:
1.4.4 Timing requirement

Proposals from companies:
	Agenda
	Tdoc number
	Type
	Title
	Source

	10.5.1.1
	R4-1702976
	discussion
	Discussion on timing requirement for NR
	Intel

	10.5.1.1
	R4-1703612
	discussion
	RRM considerations on timing aspects for NR
	Huawei, HiSilicon

	10.5.1.1
	R4-1702802
	discussion
	Discussion on NR time/frequency tracking accuracy requirement
	Samsung


Proposals from companies:

	Companies
	Proposals

	Samsung R4-1702802
	In this contribution, we provided an analysis on the time/frequency tracking issue for NR. In particular, based on current progress in RAN4, it is hard to determine whether the time error or frequency offset requirement in LTE applies for N

	Intel
	Observation: based on the current RAN1 TR38.802, the smallest time unit TS_NR for R15 NR system is Ts/16, Ts is the smallest time unit of EUTRAN system. The smallest time unit of NR system shall depend on the max BW which will be decided by RAN4 in the WI stage.

Proposal 1: prioritize to use the value in unit of TS_NR (assume TS_NR is the smallest time unit of NR systems) rather than an absolute value in the timing related requirements, e.g. UE Tx timing.

Proposal 2: Besides BW, we shall also consider SCS in the parameter setting for timing requirement, e.g. Te and Tq if needed.

	Huawei
	Proposal 1: The measurement requirements of channel busy ratio shall be defined, including measurement period and measurement accuracy.

Proposal 2: The requirements on UE transmit timing adjustment shall be studied and specified in NR.

Proposal 3: RAN4 is suggested to study the requirements on TDD cell synchronization error for NR.

Proposal 4: In NR, RAN4 should investigate the requirements on TDD cell synchronization error in consider of the following restrictions:

· Terror < TGP – TTA - TBS,TX-RX - 2Tcell_radius
· Terror < TTA - TBS,RX-TX - 2Tcell_radius
· Terror < TGP – TTA - TUE,RX-TX
· Terror < TTA - TUE,TX-RX - 2Tcell_radius
Proposal 5: RAN4 should investigate the requirements on TDD cell synchronization error with different numerologies based on RAN1’s decisions.


Open issues:
Discussion:
Agreements:
1.4.5 RLM
Related contributions
	Agenda
	Tdoc number
	Type
	Title
	Source

	10.5.1.1
	R4-1703204
	discussion
	Further discussion on RLM in NR
	Ericsson

	10.5.1.1
	R4-1703679
	discussion
	Initial RLM consideration for NR
	Huawei, HiSilicon

	10.5.1.1
	R4-1703022
	discussion
	Discussion on RRM measurement requirement with flexible numerologies for NR
	CATT


Proposals from companies:

	Companies
	Proposals

	Ericsson R4-1703204
	Proposal: RAN4 looks into the feasibility of using for RLM some of the already agreed by RAN1 signals.

Observation 1: RLM frequency resources in NR need to be tightly connected with the actual control channel.

Observation 2: The numerology of RLM resources in NR needs to be related to the numerology of the actual control channel.

	Huawei
	Observation1: When defining the requirements of RLM in NR, the different scenarios shall be taken into account. 

Observation2: RRM requirements for RLM on multiple beams need to be studied in RAN4.

	CATT
	Observation1: For a given measurement bandwidth or a given number of RBs, the samples of REs used for measurement would be less with expanding the subcarrier spacing.

Observation2: For a given measurement bandwidth and measurement period, the measurement accuracy of RSRP/RSRQ would be degraded with expanding the subcarrier spacing regardless the additional noise and interference due to the propagation channel.

Proposal1: The RRM performance requirement could be defined with metric represented by subcarrier spacing.

Proposal2: The alternative solution is to define a basic RRM requirement, e.g. subcarrier spacing of 15 KHz as baseline, and RRM requirement over different numerologies of subcarrier spacing would be determined by scaling the basic requirement of 15 KHz subcarrier spacing


Open issues:
Discussion:
Agreements:
1.4.6 Positioning
Related contributions
	Agenda
	Tdoc number
	Type
	Title
	Source

	10.5.1.1
	R4-1703676
	discussion
	Discussion on positioning enhancements for NR
	Huawei, HiSilicon


Proposals from companies:

	Companies
	Proposals

	Huawei
	Proposal1: Support RTK Satellite navigation and related RRM requirement.
Proposal2: Specific RRM requirement OTODA, UTDOA for NR as baseline positioning technologies.
Proposal3: Specify RRM positioning requirement based on carrier aggregation and frequency hopping to use more carriers/layers to improve positioning accuracy.
Proposal4: Specify RRM requirement for LAA positioning.
Proposal5: Specify dynamical positioning reference signal coordination between TRPs and on demand positioning signal scheduling and related RRM requirement based on different positioning QoS.


Open issues:
Discussion:
Agreements:
1.4.7 Analysis of impact on RRM requirements of new NR design

Related contributions
	Agenda
	Tdoc number
	Type
	Title
	Source

	10.5.1.1
	R4-1703002
	other
	Discussion on the mixed numerology
	Intel Corporation

	10.5.1.1
	R4-1703003
	other
	Discussion on NR RRM with the wider bandwidth support
	Intel Corporation

	10.5.1.1
	R4-1703004
	other
	Considerations on the frequency range specific NR RRM requirements
	Intel Corporation

	10.5.1.1
	R4-1703678
	discussion
	Discussion on RRM requirements over different numerologies
	Huawei, HiSilicon


Proposals from companies:

	Companies
	Proposals

	Intel
	Observation 1: The measurement accuracy requirements with the different subcarrier spacing can be much diverse.

Observation 2: In NR, the RSRP per RE could not accurately trigger the inter-frequency mobility management events because of the variable numerology.

Observation 3: The different RSRP measurement accuracy requirements for the multiple numerology will increase the RAN4 standardization working loading significantly.

Observation 4: The frequency offset and EVM under the different subcarrier spacing may impact on RSRP accuracy measurement alignment.

Proposal 1: The misalignment between the measurements (e.g. RSRP) with the different subcarrier spacing shall be studied in NR WI.

Proposal 2: The feasibility of same measurement accuracy requirements for the different numerologies is preferable and shall be studied in NR WI in RAN4.

	
	Observation 1: The minimum measurement bandwidth could include the reference signal beside NR-SSS within the central of system bandwidth.

Observation 2: If multiple separated RF TX/RX chains are used to support the single wideband carrier, the allowed synchronization error may be more stringent, which may increase UE implementation complexity significantly. Otherwise the discontinuities of receiving signals in UE will be expected.  

Observation 3: The impacts from RF retuning when UE supporting the wider bandwidth in NR shall be considered, e.g. the additional interruption to the other RF chains.

	
	Observation 1: NR cell search performance based on NR-SS can be quite different especially regarding to the different burst periodicity in the different frequency range.

Observation 2a: The RRM requirements on the timing related requirements (e.g. Te Timing Error,) may be defined with frequency range specific.

Observation 2b: The RRM requirements on the timing (e.g. Te Timing Error, measurements for the positioning) may be defined with frequency agnostic way if the minimum “Ts” valid in NR.

Observation 3: The frequency range specific minimum measurement bandwidth may be needed in RAN4.

Proposal 1: In NR the cell identification requirement based on NR-SS may be defined with frequency agonistic one denoted by the NR-SS burst periodicity.

Proposal 2: In NR regarding the physical parameters variance depending on the frequency range, the necessary frequency specific RRM requirements shall be studied in RAN4.

	Huawei
	Observation1: In LTE, both unit of RB and unit of Hz are used for defining RRM requirement

Observation2: How to choose the unit of BW and time will impact RRM requirement.

Observation3: If we use Hz and second as metrics for defining RRM requirement, the number of REs available during a certain period will not be affected by different numerologies.

Proposal1: two options for choosing unit for RRM requirement


Option1: RRM requirements are determined by the RB number

· Define basic RRM requirements based on 15KHz subcarrier spacing numerology

· The measurement period requirements over different numerologies with different subcarrier spacing are derived by scaling a basic requirement of 15KHz subcarrier spacing by an integer N.

Option2: RRM requirements are determined by the unit in Hz

· Aim to define a single measurement period for different carrier spacing.


Open issues:
Discussion:
Agreements:
2 Test
Related contributions
	Agenda
	Tdoc number
	Type
	Title
	Source

	10.6.5
	R4-1703924
	discussion
	Test scope for performance part of NR
	Ericsson

	10.5.1.1
	R4-1703263
	discussion
	On RRM Core Requirements for NR
	Qualcomm Incorporated

	10.5.1.1
	R4-1703677
	discussion
	Discussion on RRM conductive and OTA requirement
	Huawei, HiSilicon

	
	R4-1703567
	discussion
	Considerations for UE demodulation test methodologies in NR (mmWave)
	Azimuth Systems Incorporated, Anritsu Ltd


Proposals from companies:

	Companies
	Proposals

	Ericsson
	Proposal 1: Test method

· Below 6GHz 
· Conducted tests mainly
· Beyond 6GHz
· OTA
· Different performance requirements are to be defined for the same set of purpose of the tests with Conducted and OTA methods separately.

Proposal 2: The first prior is to focus on basic NR functionality in terms of performance.

· The goal is to have LTE as baseline performance to compare with so under equivalent test scenario NR should have similar performance as LTE (We could use it in RAN4 as a first test to ensure comparable performance from LTE e.g. 20MHz TM10 performance as a reference)

· The basic NR feature will include new numerology, new bandwidth, etc. as a coverage for the test

Proposal 3: The RAN4 test scope will keep in the same concept for NR for the following 

· UE demod based on DMRS

· FRC on certain SNR/SINR to check TP

· CSI based on CSI-RS
· CQI
· Reported medium CQI in certain range under fixed SNR

· PMI
· Follow PMI is providing enough gain than random PMI

· RI
· Follow rank is providing enough gain than fixed rank

Proposal 4: The new test scope in RAN4 for NR includes the following

· CQI
· New test matrix may be needed due to the dynamic CSI-RS changing in different REs and selection of measurement or REs from UE side to ensure certain performance

· Beam tracking from UE side estimated by CSI-RS

· Initial access with beam selection

· Beam link failure test
· Similar to RLF, but operating only L1/L2

· PRACH
· Right beam estimated from UE side to transmit

· SRS
· Right beam estimated from UE side to transmit

· SRS resource indication (SRI) can be used to tell the UE to use a beam it has previously transmitted on.  The test may also need to validate that the UE transmits on beams as instructed by SRI.

· UL MIMO beam forming from UE side

· Right precoder is used from UE

· MU-MIMO with new channel model, user model to ensure it reflects the new NR MU-MIMO scenarios

Proposal 5: Extra considerations are needed including the following

· How to ensure the CSI reporting is reflecting the demodulation performance?

· How to ensure time/frequency tracking ability in terms of performance?

· Is beam management is not used for below 6GHz?? 

Starting point: not to test beam management in RAN4 for below 6 GHz?

	Qualcomm
	Proposal: RRM Core requirements should be developed based on deployment scenarios and channel models used in RAN1 for system design.

	Huawei
	Observation1: The methodology to define NR conducted RRM requirements may be similar as methodology of LTE RRM requirement.  

Observation2: the measurement related OTA RRM requirements consist of RF parts and baseband parts. The baseband parts may be very similar to conducted RRM requirement below 6GHz 

Observation3: LTE uses RF margin to simplify the RF impact on measurement related RRM requirements. 

Observation4: for RRM requirement that link to RF architecture, e.g. interruption requirement, the conducted RRM requirement and OTA RRM requirement may be considered separately.

Proposal1: Study the methodology for defining measurement related OTA RRM requirements, e.g. divide the OTA RRM requirements into RF part and baseband part.

Proposal2: Study how to model the RF impact to the measurement related OTA RRM requirement, e.g. define RF margin.

	Azimuth
	Observation 1: MPAC method as constituted now is not suitable for millimeter-wave frequencies. It requires a very large number of antennas and is also formulated only for 2-D scenarios.

Observation 2a: A sectorized version of the MPAC would still require a very large number of antennas, but could potentially be designed for 3-D scenarios.

Observation 2b: More work is required to determine the relationship between angular spread and the number of antennas to determine the right dimensions of the sectorized array.

Observation 3: Simplifying the cluster delay profile can reduce the system complexity, but still results in a system more complex than used up to now.

Observation 4: There should be discussion to agree on the minimum allowable rank of the spatial channel, and the channel should have a sufficient number of clusters to support that rank.

Observation 5: Additional complexity reduction may be possible at the expense of approximations to the target MIMO correlation within the test volume.

Based on these observations, the following lines of investigation appear to be worth following to arrive at a practical for measuring UE demodulation performance test system. We ask RAN4 to endorse these 3 principles:

Principle 1: Investigate simplifying the cluster delay profile, and any associated tradeoffs.

Principle 2: Investigate the minimum allowable rank of the spatial channel, and assess the number of clusters to support that rank.

Principle 3: Investigate reducing the number of antennas required to approximate the target MIMO correlation within the test volume, and any associated tradeoffs.


Open issues:
Discussion:
Agreements:
3 Maintenance of TR38.803
Related contributions
	Agenda
	Tdoc number
	Type
	Title
	Source

	10.5.1.1
	R4-1703953
	CR
	CR to TR 38.803: RRM requirements cleanup
	Huawei


Proposals from companies:

	Companies
	Proposals

	
	· 

	
	

	
	


Open issues:
Discussion:
Agreements:































































































































































