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R4-1704509	LS on the feasibility of DC-related mobility enhancements in NR 
Related contributions:
	Agenda
	Tdoc number
	Type
	Title
	Source

	10.1.2
	R4-1704700
	discussion
	On the feasibility of DC-related mobility enhancements in NR
	Intel Corporation

	10.1.2
	R4-1704701
	LS out
	Reply LS on the feasibility of DC-related mobility enhancements in NR
	Intel Corporation

	10.1.2
	R4-1704805
	discussion
	Considerations on the feasibility of DC-related mobility enhancements in NR
	Ericsson

	10.1.2
	R4-1704990
	discussion
	Discussion on incoming LS from RAN2 on DC-related mobility enhancements in NR
	Huawei, HiSilicon

	10.1.2
	R4-1704991
	LS out
	Reply LS on the feasibility of DC-related mobility enhancements in NR
	Huawei, HiSilicon

	10.4.1
	R4-1704915
	discussion
	Discussion on the feasibility of DC-related mobility enhancements in NR
	CATT

	10.4.1
	R4-1704916
	LS out
	Response LS on the feasibility of DC-related mobility enhancements in NR
	CATT


Open issues:
Q1: Is it feasible that the UE performs simultaneous reception from two intra-frequency cells in either synchronous or asynchronous network with single or dual RF chains?
a. Feasibility of single/dual RF chains:

b. Feasibility of synchronous/asynchronous network:

Q2: Is it feasible that the UE performs simultaneous transmission to two intra-frequency cells in either synchronous or asynchronous network with single or dual RF chains?
a. Feasibility of single/dual RF chains:

b. Feasibility of synchronous/asynchronous network:

Q3: Do the answers to Q1-Q2 change depending on the frequency bands?
Tentative agreement: the answers to Q1-Q2 are bands agnostic.

Discussion:

Agreements:


R4-1704311 LS on set of configuration values for SS burst set periodicity
Related contributions:
	Agenda
	Tdoc number
	Type
	Title
	Source

	10.1.2
	R4-1704532
	discussion
	Discussion on set of configuration values for SS burst set periodicity
	LG Electronics Inc.

	10.1.2
	R4-1704533
	LS out
	Reply LS on set of configuration values for SS burst set periodicity
	LG Electronics Inc.

	10.1.2
	R4-1704698
	discussion
	On set of configuration values for SS burst set periodicity
	Intel Corporation

	10.1.2
	R4-1704699
	LS out
	Reply LS on set of configuration values for SS burst set periodicity
	Intel Corporation

	10.1.2
	R4-1704799
	discussion
	SS burst set periodicity
	Ericsson

	10.1.2
	R4-1704800
	LS out
	Reply LS on set of configuration values for SS burst set periodicity
	Ericsson

	10.6.2
	R4-1705155
	discussion
	Configuration values for SS burst set periodicity
	Nokia, Alcatel-Lucent Shanghai Bell

	10.6.8
	R4-1705243
	discussion
	Discussion on NR-SS periodicity
	CMCC

	10.6.8
	R4-1705054
	discussion
	Discussion on cell identification in NR
	Huawei, HiSilicon

	10.6.2
	R4-1705774
	LS out
	Reply LS on configuration values for SS burst set periodicity
	Nokia, Alcatel-Lucent Shanghai Bell

	10.6.8
	R4-1705178
	discussion

	Discussion on cell identification in NR
	ZTE



Open issues:
1. if there would be potential issues on the support of SS burst set periodicity values {5, 10, 20, 40, 80, and 160} ms for UEs in RRC_CONNECTED and IDLE mode
a. option1: simulation is needed before conclusion (Huawei, ZTE, CMCC)
b. option2: all the periodicity values are feasible (Intel, Ericsson, Nokia)
c. option3: preclude 160ms (LG)

Discussion:

Agreements:

RRM requirements
[bookmark: OLE_LINK289]General requirement
Related contributions:
	Agenda
	Tdoc number
	Type
	Title
	Source

	[bookmark: OLE_LINK4][bookmark: OLE_LINK5]10.6.1
	R4-1704695
	discussion
	Further discussion on TS38.133 skeleton
	Intel

	10.6.1
	R4-1704796
	discussion
	Specification structure for NR RRM
	Ericsson

	10.6.1
	R4-1704696
	Draft TS
	Draft of TS38.133 v0.0.1
	Intel

	10.6.1
	R4-1704760
	discussion
	RAN1 and RAN2 RRM progress and impact on RAN4 RRM work
	Samsung

	10.6.1
	[bookmark: OLE_LINK8]R4-1705784
	discussion
	Alignment of the frequency ranges for the NR RRM requirements and NR testability
	Huawei, HiSilicon



Proposals:
	Companies
	Proposals

	Intel
	Proposal 1: start the structure design based on usage scenario agnostic assumption unless big requirements difference is observed in future.
Proposal 2: RRC_CONNECTED state mobility chapter contains: handover related requirements and RRC connection mobility control requirements.
Proposal 3: separate the timing related requirements and signalling characteristics related requirements into two individual chapters.
Proposal 4: the measurements performance requirements shall be contained in a separated individual top-level chapter.
Proposal 5: divide the requirements into RRC_INACTIVE state chapter and RRC_IDLE state chapter and add an editor notes that “if the RRC_IDLE requirements and RRC_INACTIVE requirements are same, then this section can be deleted and merge RRC_INACTIVE state into RRC_IDLE section”.
Proposal 6: RRC_CONNECTED requirements sections in TS38.133 shall be deployment (SA or NSA) agnostic.

	Ericsson
	Observation 1 : It would be beneficial to keep a degree of flexibility in any agreements on specification structure as release 15 NR RRM requirements are developed.
Proposal 1 : The decision on splitting between eMBB and URLLC at top level should not be made at this point.
Proposal 2 : Top level section headings from 36.133 are adapted for use in the 38.133 top level skeleton.
Proposal 3 : RAN4 also discusses changes fitting within the existing structure for 36.133 to introduce interRAT NR requirements
Proposal 4 : RAN4 develops a template, potentially based on LTE specifications which can later be used as a style guide for NR RRM

	Samsung
	Observation 1: RAN4 needs detailed design of RSs for beam management to evaluate the requirements in [9]. 
Observation 2: RAN4 needs to define different requirements for the design of CSI-RS, DMRS, PTRS, and SRS based on different targets for those RSs.     
Proposal 1: RAN4 should take flexible numerology into account when defining RRM requirements.   
Proposal 2: RAN4 could start drafting link level simulations for evaluating NR-SSS-based measurement accuracy, and system level simulations for evaluating SS burst set periodicities and SNR side conditions. 
Proposal 3: RAN4 need to define separate requirements for NR-SSS and CSI-RS. 
Proposal 4: RAN4 should study whether separate requirements be defined for RRC_INACTIVE state.

	Huawei
	Proposal 1: it is proposed to align the frequency ranges for the NR RRM requirements and NR testability SI, i.e. to consider conducted requirements below 6 GHz and OTA requirements above 6 GHz, i.e. not to consider additional fragmentation at 24 GHz.



Open issues:
· Principle to organize 38.133 and 36.133 (for NSA) spec structure:
· Intel:  
· Start the structure design based on usage scenario agnostic assumption unless big requirements difference is observed in future.
· The measurements performance requirements shall be contained in a separated individual top-level chapter.
· Ericsson: 
· Top level section headings from 36.133 are adapted for use in the 38.133 top level skeleton.
· RAN4 also discusses changes fitting within the existing structure for 36.133 to introduce interRAT NR requirements
· RAN4 develops a template, potentially based on LTE specifications which can later be used as a style guide for NR RRM
Some tentative agreement:
· Principle to organize 38.133 spec structure
· Develop the a template of 38.133 based on LTE specifications
· Revisit the 38.133 structure unless big requirement differences are found in future.
· Top level section headings from 36.133 are adapted for 38.133 skeleton
· The measurement performance requirements shall be contained in a separate individual top-level chapter
· Principle to capture the NSA impact on LTE in 36.133
· Introduce the changes on LTE for supporting inter-RAT NR requirements by fitting within the existing structure for 36.133.  

· Organization of 38.133 in some details
· Intel:
· RRC_CONNECTED state mobility chapter contains: handover related requirements and RRC connection mobility control requirements.
· Separate the timing related requirements and signalling characteristics related requirements into two individual chapters.
· Divide the requirements into RRC_INACTIVE state chapter and RRC_IDLE state chapter and add an editor notes that “if the RRC_IDLE requirements and RRC_INACTIVE requirements are same, then this section can be deleted and merge RRC_INACTIVE state into RRC_IDLE section”.
· RRC_CONNECTED requirements sections in TS38.133 shall be deployment (SA or NSA) agnostic.
· Samsung:
· RAN4 should study whether separate requirements be defined for RRC_INACTIVE state.

Discussion:

Agreements:
The top section headings in R4-1704696 are acceptable to the group. Intel will provide the revision. 

UE measurement capability 
[bookmark: OLE_LINK380][bookmark: OLE_LINK381]Related contributions:
	Agenda
	Tdoc number
	Type
	Title
	Source

	10.6.2
	R4-1704697
	discussion
	On UE measurement capability for NR
	Intel Corporation

	10.6.2
	R4-1704714
	discussion
	On UE measurement gap for NSA NR
	Intel Corporation

	10.6.2
	R4-1704758
	discussion
	Discussion on NR UE capability
	Samsung

	10.6.2
	R4-1704804
	discussion
	Bandwidth aspects for NR measurements
	Ericsson

	10.6.2
	R4-1704988
	discussion
	Initial consideration on UE measurement capabilities
	Huawei, HiSilicon

	10.6.2
	R4-1705123
	discussion
	SS burst periodicity for initial cell selection in NR
	Nokia, Alcatel-Lucent Shanghai Bell

	10.6.2
	R4-1705156
	discussion
	NR measurements for enabling NSA operation
	Nokia, Alcatel-Lucent Shanghai Bell

	10.6.2
	R4-1705157
	discussion
	UE NR RRM measurement capabilities
	Nokia, Alcatel-Lucent Shanghai Bell

	10.6.2
	R4-1705158
	discussion
	WF on NR cell detection
	Nokia, Alcatel-Lucent Shanghai Bell

	10.6.2
	R4-1705159
	discussion
	WF on NR LL Measurement performance
	Nokia, Alcatel-Lucent Shanghai Bell

	10.6.2
	R4-1705228
	discussion
	Discussion on measurement capability for NR
	CMCC

	10.6.2
	R4-1705609
	discussion
	On measurement capacity in NR
	Ericsson



Proposals:
	Companies
	Proposals

	Intel
	Proposal 1: in NSA, intra-frequency NR cell measurement capability requirement is for the NR cells who are on the same frequency layers as the current serving NR cells, otherwise the inter-frequency NR cell measurement capability requirement shall be applied.
Proposal 2: the NR UE shall be capable of performing measurements for 8 identified-intra-frequency NR cells.
Proposal 3: the NR UE shall be capable of performing measurements of at least 4 inter-frequency cells per FDD/TDD inter-frequency for up to 3 FDD/TDD inter-frequencies.
Proposal 4: The NR measurement requirement may assume omnidirectional Rx antenna at UE with some implementation margin.
Proposal 5: As long as the measurement period for target gNB is scaled with the Tx beam number, UE is capable to support all of the Tx beams of target gNB.
Proposal 6: the NR UE capability of frequency layers in CONNECTED mode is as following table, and the increased UE carrier monitoring capability (like IncMon in LTE) will not be considered in Release 15 NR.
	Release 15 NR UE

	The UE shall be capable of monitoring at least per RAT group:
-     Depending on UE capability, 3 FDD NR inter-frequency carriers, and
-	Depending on UE capability, 3 FDD E-UTRA inter-frequency carriers, and
-     Depending on UE capability, 3 TDD NR inter-frequency carriers, and
-	Depending on UE capability, 3 TDD E-UTRA inter-frequency carriers

	the UE shall be capable of monitoring a total of at least 7 effective carrier frequency layers comprising of any above defined combination of NR FDD, NR TDD, E-UTRA FDD, E-UTRA TDD.



Proposal 7:  UE may be capable to support multiple numerologies in parallel but the processing delay or UE complexity might be FFS.

Observation: the measurement gap design for NR can be quite complicated considering the following aspects:
· Various SS burst set length due to different L and SCS
· Various SS burst set period configuration, including {5, 10, 20, 40, 80, 160} ms among different frequency layers 
· Various SS burst set period configuration, including {5, 10, 20, 40, 80, 160} ms among different cells per frequency layer
· Offset of the SS burst set within each period
Proposal: it is proposed to investigate from the following two aspects to facilitate NR measurement gap design.
· Restrict the flexibility regarding SS block, SS burst set and SS burst set period for different frequency layers.
· Investigate the definition of NAI
· Reuse LTE measurement gap configuration as much as possible  

	Ericsson
	Observation 1 : The minimum RF bandwidth for making mobility measurements is as shown in table 1 for different xSS SCS based on the assumption that the UE needs to search for the PSS of new cells during measurement. The xSS SCS for each frequency range still needs to be decided by RAN4.
Observation 2 : There are likely to be scenarios in NR where same carrier measurements need to be performed in measurement gaps
Observation 3 : It is also possible that some UE which are not receiving the full gNB transmission bandwidth can also receive sync signals and make measurements from serving and/or neighbour cells without gaps depending on their capability / configuration (including BW adaptation).

Proposal 1: Normal carrier monitoring should be prioritized in NR discussions for Rel-15.
Proposal 2: Nfreq (number of inter-frequency and inter-RAT NR and E-UTRA carriers excluding serving carriers) is defined as follows:
· NSA NR: Nfreq = Nfreq, NR + Nfreq, E-UTRA 
· SA NR: Nfreq = Nfreq, NR + Nfreq, E-UTRA 
Proposal 3: Per-RAT numbers of carriers are defined as:
· NSA and SA: The baseline number of inter-frequency NR layers, at least with the current terminology, is Nfreq, NR =3. 
· NSA: Nfreq, E-UTRA includes only the LTE inter-frequency carriers configured by LTE PCell but not NR carriers configured by LTE since these are counted as NR inter-frequency in Nfreq, NR 
· SA: Nfreq, E-UTRA includes the LTE carriers configured by a serving NR cell, even though the number may be the same as for NSA
Proposal 4: The total numbers of carriers are:
· NSA NR: Nfreq = Nfreq, NR + Nfreq, E-UTRA = [6]
· SA NR: Nfreq = [6]
Proposal 5: To enable selecting of NR carriers to be configured as a PSCell, also the existing Nfreq in LTE needs to be updated to include Nfreq, NR for inter-RAT measurements on NR carriers.
Proposal 6: If gaps are to be used for intra-frequency measurements, the number of intra-carrier layers may also need to be restricted. Which may also depend on whether multiple SS block locations in frequency within the same carrier are allowed in different cells.
Proposal 7:  The numbers of intra-frequency cells and beams are based on system simulations.
Proposal 8: The numbers of intra-frequency cells and beams may be different for lower and higher frequencies.
Proposal 9: The number of inter-frequency cells is not necessarily smaller than that for intra-frequency, e.g., when multiple beams per cell are measured for intra-frequency but not inter-frequency.
Proposal 10:  If multiple numerologies are specified for a carrier, the UE shall be able to support at least two different numerologies in parallel (e.g., one for SS block measurements and another one for CSI-RS measurements or for channel quality estimation).

	Samsung
	Proposal 1: From RAN4 perspective, to investigate and confirm that RF and baseband processing related abilities can be separated, which would facilitate a simplified capability design. 
Observation 1: With separated RF and baseband processing related capability reporting, the baseband capability reporting method should still guarantee enough implementation flexibility.

	Huawei
	Observation 1: For SA or NSA with NR PCell scenarios, both system level and link level simulations are needed to determine the number of cells being monitored.
Observation 2: for NSA case with LTE PCell, the number of NR cells being monitored is expected to be much smaller than that of SA case.
Observation 3: for NSA case with LTE PCell, the number of inter-frequency layers being monitored is expected to be much smaller than that of SA case.
Observation 4: a high frequency band NR UE probably cannot support any existing low frequency bands of LTE or any other RATs.
Observation 5: UE that support NSA with LTE PCell needs to follow existing inter-RAT measurement capabilities requirements in TS36.133.
Observation 6: both system level and link level simulations are needed to determine the number of beams to be monitored.

	Nokia
	Proposal 1: RAN4 does not define performance requirements for initial cell selection in NR.
And based on the discussion in the paper – taking both UE and gNB aspects into account we conclude:
Proposal 2: 20ms SS burst periodicity assumption for initial cell selection is suitable.
Proposal 3: Inform RAN1 that the SS burst periodicity of 20ms is suitable for initial cell selection.
LS can be sent to RAN1 if proposals are agreeable to RAN4.
Proposal 1: RAN4 need to define NR inter-RAT measurements in 36.133.
Proposal 2: RAN4 defines Connected mode intra-frequency measurement core requirements for NR in phase 1.
Proposal 3: RAN4 defines Connected mode NR inter-frequency measurement core requirements in phase 1.
Proposal 4: RAN4 will first develop NR intra-frequency requirements.
Proposal 5: Once NR intra-frequency requirements are ready, NR inter-frequency and inter-RAT requirements will be developed.
Proposal 6: RAN4 should agree initial simulation assumption for cell detection and measurements in this meeting.
Proposal 1: capture the listed UE beam measurement capabilities in the RAN4 requirements

	CMCC
	Observation 1: For frequency ranges below 6GHz, both TDD bands and FDD bands will be used for NR. It is necessary to differentiate TDD and FDD when discussing the UE measurement capability for NR.
Observation 2: there may be more frequency ranges/LTE bands in the future release than the frequency resources agreed in the Rel-15 NR WID.
Proposal 1: it is proposed to differentiate TDD and FDD when specifying the UE measurement capability for NR.
Proposal 2: it is proposed to consider the forward compatibility when specifying the NR measurement capability.
Proposal 3: it is proposed to consider reusing RAN1’s assumption on BS antenna array when discussing the number of beams measured by UE.



Open issues:
1. Principle for define the capability related to RRM and baseband
· CMCC: it is proposed to differentiate TDD and FDD when specifying the UE measurement capability for NR.
2. RRM measurement capability 
· Number of intra-frequency cells the NR UE should be capable of monitoring:
· 8 cells (intel)
· Simulation is needed before the number is concluded (HW, Ericsson)
· If gaps are to be used for intra-frequency measurements, the number of intra-carrier layers may also need to be restricted. Which may also depend on whether multiple SS block locations in frequency within the same carrier are allowed in different cells. (Ericsson)
· Number of inter-frequency cells the NR UE should be capable of monitoring
· 4 cells per frequency for up to 3 inter-frequencies (intel)
· Number of frequency layers the NR UE should be capable of monitoring
· (intel)
	Release 15 NR UE

	The UE shall be capable of monitoring at least per RAT group:
-     Depending on UE capability, 3 FDD NR inter-frequency carriers, and
-	Depending on UE capability, 3 FDD E-UTRA inter-frequency carriers, and
-     Depending on UE capability, 3 TDD NR inter-frequency carriers, and
-	Depending on UE capability, 3 TDD E-UTRA inter-frequency carriers

	the UE shall be capable of monitoring a total of at least 7 effective carrier frequency layers comprising of any above defined combination of NR FDD, NR TDD, E-UTRA FDD, E-UTRA TDD.


· NSA NR: Nfreq = Nfreq, NR + Nfreq, E-UTRA = [6] (Ericsson)
· SA NR: Nfreq = [6] (Ericsson)
· Number of beams the NR UE should be capable of monitoring:
· Simulation is needed before the number is concluded (HW, Ericsson)

3. Number of numerologies to be handle in parallel
· Ericsson: If multiple numerologies are specified for a carrier, the UE shall be able to support at least two different numerologies in parallel (e.g., one for SS block measurements and another one for CSI-RS measurements or for channel quality estimation).

4. UE RF and baseband capability
· Samsung: From RAN4 perspective, to investigate and confirm that RF and baseband processing related abilities can be separated, which would facilitate a simplified capability design.

Discussion:
Ericsson: we should consider gap.
ATT: with receiving beamforming intra-frequency and inter-frequency are almost the same, where the gap is needed.

Agreements:

Expected Measurement requirements for NSA
Related contributions:
	Agenda
	Tdoc number
	Type
	Title
	Source

	10.6.4
	R4-1704762
	discussion
	Discussion on cell detection delay
	Samsung

	10.6.4
	R4-1704801
	discussion
	Changes needed to support NSA option 3 operation in 38.133
	Ericsson

	10.6.4
	R4-1704802
	discussion
	Changes needed to support NSA option 3 operation in 36.133
	Ericsson

	10.6.4
	R4-1704989
	discussion
	RRM consideration on NSA requirements
	Huawei, HiSilicon

	10.6.4
	R4-1705070
	discussion
	Discussion on measurement gaps in NR
	Huawei, HiSilicon

	10.6.4
	R4-1705610
	discussion
	Further considerations on RLM for NR
	Ericsson

	10.6.4
	R4-1705611
	discussion
	Further discussion on cell identification in NR
	Ericsson



Proposals:
	Companies
	Proposals

	Samsung
	Observation 1: The number of best beams in deriving the cell quality may be frequency range dependent, and RAN4 should take this into account when evaluating the cell detection delay.    
Proposal 1: RAN4 should conduct simulations to evaluate how many SS burst sets are required to meet the measurement accuracy requirement. 
Proposal 2: RAN4 should conduct system level simulations to evaluate whether the given SS burst set periodicities in RAN1 are acceptable.

	Ericsson
	Proposal 1 : The requirements shown in table 1 are specified to support NSA option 3 operation in 38.133

Proposal 1 : RAN4 progresses with NR interfrequency measurement requirements on the basis that they can mostly be reused as interRAT requirements in 36.133
Proposal 2 : RAN4 discusses details of interRAT measurement gaps to understand eg if NR measurement objects can be measured using the existing gap framework (shared gap between RATs), or if new gap patterns with a dedicated purpose for NR measurements is needed.
Proposal 3 : NR/LTE interRAT architecture is discussed from an interruption perspective to derive the interruption requirements for NR PSCell/SCell operations

	Huawei
	Observation 1: Time window for cell detection for initial cell selection is 20ms.
Proposal 1: No cell selection requirements in NR is specified.
Observation 2: Time window for cell detection for cell reselection is
- time window which is indicated by network in case that SS burst set periodicity and the information regarding timing/duration are indicated,
- SS burst set periodicity in case that SS burst set periodicity is configured,
- 5ms in case that both the SS burst set periodicity and the information regarding timing/duration are not indicated.
Observation 3: Time window for cell detection in connected mode is
- time window which is indicated by network in case that SS burst set periodicity and the information regarding timing/duration are indicated,
- SS burst set periodicity in case that SS burst set periodicity is configured,
- 5ms in case that both the SS burst set periodicity and the information regarding timing/duration are not indicated.
RAN4 shall consider the measurement gap pattern from the following aspects:
1. MGL depends on the pure time widow for cell detection (as discussed in section 2.1), RF tuning/retuning time, timing settle time and/or propagation delay. Power consumption shall be considered as well.
2. MGRP shall be larger than MGL. Link level simulation shall be carried out to evaluate how many times UE could acquire the PCI and frame/slot/symbol timing (assuming that UE needs N times to detect NR-SS). Then at least the cell identification delay is MGRP* N. In order to decide MGRP, the mobility performance shall be evaluated with system level simulation.
3. MGRP shall be stable across the SFN wrap-around. 
4. Impact to other RAT gap pattern.

	Ericsson
	Proposal: RAN4 to further discuss the feasibility of using for RLM at least SS block signals, DM-RS, and CSI-RS, while considering at least the following aspects:
· Bandwidth
· Numerology
· Antenna ports and QCL
· Beamformed transmissions
Observation 1: The UE may need to receive, e.g., PBCH or SI, prior to receiving some SS blocks, unless the UE is able to blindly detect the presence of the SS blocks
Observation 2: The SS burst length will depend on the SS block length, number of SS blocks within the SS burst, time between SS blocks within the SS burst, and the SS block numerology. 
Observation 3: The SS burst length may impact UE complexity.




Open issues:
1. RRM requirements expected in TS38.133:
	RRM requirements expected in TS38.133 for enabling dual connectivity option 3

	Types of requirements
	Functionalities
	Huawei
	Ericsson
	Agreement

	RRC_IDLE state mobility
	Cell selection/re-selection
	N
	N
	No requirement

	E-UTRAN RRC_INACTIVE state mobility
	
	
	Pending RAN2
	

	E-UTRAN RRC_CONNECTED state mobility
	Handover
	N
	N
	

	RRC Connection Mobility Control
	RRC re-establishment
	Y
	N
	

	
	Random access
	Y
	Y
	Requirement is needed

	UE timing and signalling characteristics
	UE transmit timing
	Y
	Y
	Requirement is needed

	
	UE timer accuracy
	N
	
	

	
	Timing advance
	Y
	Y
	Requirement is needed

	
	Radio link monitoring
	Y
	Y
	Requirement is needed

	
	Interruption with DC
	Y
	Y
	Requirement is needed

	
	Cell phase synchronization accuracy
	TBD
	Y for TDD
	

	
	PSCell addition/release/change delay 
	Y
	Y
	Requirement is needed

	
	Maximum Receive Timing Difference in Dual Connectivity
	TBD
	
	

	
	Maximum Transmission Timing Difference in Dual Connectivity
	TBD
	
	

	
	NR SCell Activation and Deactivation Delay
	Y
	Y
	

	UE Measurements Procedures in RRC_CONNECTED State
	[Intra/inter-frequency] measurement (including cell identification, beam management)
	Y
	Y
	Requirement is needed

	Measurements performance requirements for UE
	Measurement accuracy
	Y
	Y
	Requirement is needed



2. RRM requirements expected in TS36.133: (Ericsson)
a. Measurement
i. Gap pattern
ii. NR cell identification in gaps
iii. Possible relaxations to LTE intra-frequency measurement due to NR gaps
iv. NR measurement period
v. NR measurement accuracy
b. Interruptions
i. [bookmark: _GoBack]PSCell configuration/deconfiguration
ii. SCell activation/deactivation
iii. Deactivation measurement
iv. NR inter-frequency measurement

Discussion;

Agreements:

System level and link level Simulation plan
Related contributions:
	Agenda
	Tdoc number
	Type
	Title
	Source

	10.6.5
	R4-1704570
	discussion
	Beam management requirements
	Qualcomm Incorporated

	10.6.5
	R4-1704761
	discussion
	Discussion on mobility measurement accuracy
	Samsung

	10.6.5
	R4-1704795
	discussion
	Discussion on NR RRM system level simulation plan
	Ericsson

	10.6.5
	R4-1705071
	discussion
	Discussion on system level and link level simulations in NR RRM
	Huawei, HiSilicon

	10.6.5
	R4-1705613
	discussion
	Draft link level simulations plan for NR
	Ericsson

	10.6.5
	R4-1705830
	other
	Proposal to base NR demod requirements on variable MCS/rank rather than FRC
	Keysight Technologies



Open issues:
1. Requirements need simulation: (Huawei)
a. System level simulation: 
i. Side condition for cell identification and cell numbers UE shall be capable to detect
ii. Number of beams UE is capable to detect in parallel
iii. Measurement period on deactivated SCell (low priority)
b. Link level simulation:
i. Cell identification delay
ii. CSI-RS RSRP measurement for beam management
iii. SS block RSRP measurement period for mobility
iv. CSI-RS RSRP measurement period for mobility
v. Radio link monitor
vi. SI reading

2. Simulation plan: (R4-1705071 Huawei)

3. Simulation assumptions:
a. R4- 1704761 (Samsung)
b. R4-1704795 (Ericsson)

4. System simulation performance metrics:
a. Delta NR-SSS-RSRP   = (estimated NR-SSS-RSRP – ideal NR-SSS-RSRP) (Samsung)
b. Number of detectable cells and beams (Ericsson)
c. SINR distributions for best cell, 2nd best cell, 3rd best cell etc (Ericsson)
d. SINR distributions for best beam, 2nd best beam, 3rd best beam etc (Ericsson)
	
Discussion;

Agreements:


Measurement definition and reference point
Related contributions:
	Agenda
	Tdoc number
	Type
	Title
	Source

	10.6.6
	R4-1704534
	discussion
	Discussion on NR cell identification
	LG Electronics Inc.

	10.6.6
	R4-1704803
	discussion
	Measurement definition for NR
	Ericsson

	10.6.6
	R4-1705014
	discussion
	Discussion on NR RRM measurement definitions
	Huawei, HiSilicon

	10.6.6
	R4-1705015
	discussion
	Discussion on RRM requirement over different numerologies and bandwidth
	Huawei, HiSilicon

	10.6.6
	R4-1705323
	other
	Signal Quality Measurement for Mobility in NR
	Ericsson

	10.6.6
	R4-1705785
	discussion
	On the relations among the conducted and OTA requirements for NR RRM
	Huawei, HiSilicon



Open issues:
1. Reference point for OTA RSRP measurement requirements

2. Impact of numerology


Discussion;

Agreements:


UE architecture
Related contributions:
	Agenda
	Tdoc number
	Type
	Title
	Source

	10.6.7
	R4-1704538
	discussion
	Initial discussion on intra-frequency measurement for NR
	LG Electronics Inc.

	10.6.7
	R4-1704797
	discussion
	UE architecture: measurement gaps for inter-frequency and inter-RAT measurements
	Ericsson

	10.6.7
	R4-1704798
	discussion
	UE Architecture: Interruptions for NR RRM
	Ericsson

	
	
	
	
	Huawei



Open issues:
1. Whether gap is needed for intra-frequency measurement

2. [bookmark: OLE_LINK30][bookmark: OLE_LINK31]Gap design
a. Gap length: Sum of follow
i. RF Switching delay
ii. Duration of synchronisation signal burst
iii. TNR_LTE (timing relation between LTE and NR)
iv. Propagation delay

3. Interruption:
a. Sub 6GHz: similar with LTE	
b. Above 24G: different RF-ICs from sub 6GHz bands

Discussion;

Agreements:


UE transmit timing
Related contributions:
	Agenda
	Tdoc number
	Type
	Title
	Source

	10.6.3
	[bookmark: OLE_LINK1]R4-1704909
	Discussion
	Discussion on UE transmit timing requirement for NR
	CATT

	10.6.3
	[bookmark: OLE_LINK2]R4-1705052
	Discussion
	Discussion on NR UE transmit timing
	Huawei, HiSilicon

	10.6.3
	[bookmark: OLE_LINK3]R4-1705306
	Discussion
	Consideration of requirements for NR UE timing advance
	Ericsson

	10.6.3
	[bookmark: OLE_LINK9]R4-1705322
	Other
	Analysis of UE Initial Transmit Timing Requirement
	Ericsson


Open issues:
1. UE transmit timing error (Te):

2. UE timing adjustment (Tq):

3. Timing advance (TAC):

Discussion;

Agreements:

