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1. Measurement procedure related (38.133/36.133)
[NR_newRAT-Core] (45 minutes)
	R4-1802162.zip
	7.9.4
	SSB Index Acquisition Timing Requirements
	Qualcomm

	R4-1802380.zip
	7.9.4
	FR2 Measurement Requirements Framework
	Qualcomm Incorporated

	R4-1801496.zip
	7.9.4.1
	RRM requirements in DRX mode
	MediaTek inc.

	R4-1802086.zip
	7.9.4.1
	Intrafrequency requirements for NR
	Ericsson

	R4-1802087.zip
	7.9.4.1
	Corrections to intrafrequency measurement requirements
	Ericsson

	R4-1802428.zip
	7.9.4.1
	Discussion on RRM core requirements with Rx beamforming in FR2
	LG Electronics Inc.

	R4-1801498.zip
	7.9.4.1.1
	Discussion on intra-frequency measurements requirement for NR
	MediaTek inc.

	R4-1801503.zip
	7.9.4.1.1
	Initial dynamic simulation results for SSB based RRM Measurement in FR2
	MediaTek inc.

	R4-1801766.zip
	7.9.4.1.1
	Way Forward on Cell Identification Requirements
	Intel Corporation

	R4-1801814.zip
	7.9.4.1.1
	Updated PSS SSS detection results for NR link level simulation in FR2
	Intel Corporation

	R4-1801815.zip
	7.9.4.1.1
	On Cell Identification Requirements without Gap
	Intel Corporation

	R4-1801816
	7.9.4.1.1
	Summary of Cell Identification Requirements without Gap
	Intel Corporation

	R4-1801837.zip
	7.9.4.1.1
	Discussion on intra-frequency measurement without gap requirements
	Intel Corporation

	R4-1802030.zip
	7.9.4.1.1
	Discussion on UE behavior during intra-frequency measurement without gap
	NTT DOCOMO, INC.

	R4-1802080.zip
	7.9.4.1.1
	Scheduling availability of UE during intrafrequency measurements
	Ericsson

	R4-1802166.zip
	7.9.4.1.1
	Further Discussion on UE measurements without gaps
	Qualcomm

	R4-1802536.zip
	7.9.4.1.1
	Remaining issues on intra frequency measurement requirements without measurement gap
	NTT DOCOMO, INC.

	R4-1802589.zip
	7.9.4.1.1
	Discussion on the SSB based intra-frequency measurement requirement
	Huawei, HiSilicon

	R4-1802591.zip
	7.9.4.1.1
	CR for SSB based intra-frequency measurement requirements without gap
	Huawei, HiSilicon

	R4-1802636.zip
	7.9.4.1.1
	CR on TS38.133 for SSB based intra-frequency measurement requirements in DRX
	Huawei, HiSilicon

	R4-1802835.zip
	7.9.4.1.1
	On cell identification and measurement period
	Ericsson

	R4-1801839
	7.9.4.1.2
	On intra-frequency measurement with gap or interruption
	Intel Corporation

	R4-1802537.zip
	7.9.4.1.2
	Remaining issues on intra frequency measurement requirements with measurement gap
	NTT DOCOMO, INC.

	R4-1802590.zip
	7.9.4.1.2
	CR for SSB based intra-frequency measurement requirements with gaps
	Huawei, HiSilicon

	R4-1802694.zip
	7.9.4.1.3
	Discussion on definition of known cell
	Huawei, HiSilicon

	R4-1801497.zip
	7.9.4.2
	Discussion on inter-frequency measurement
	MediaTek inc.

	R4-1801838.zip
	7.9.4.2
	Discussion on inter-frequency measurement requirements
	Intel Corporation

	R4-1802088.zip
	7.9.4.2
	Further aspects of measurement gap design for NR with multiple layers
	Ericsson

	R4-1802164.zip
	7.9.4.2
	Inter-Frequency Measurements in FR2
	Qualcomm

	R4-1802592.zip
	7.9.4.2
	Discussion on the SSB based inter-frequency measurement requirement
	Huawei, HiSilicon

	R4-1802593.zip
	7.9.4.2
	Way forward on SSB-based inter-frequency measurement requirements
	Huawei, HiSilicon

	R4-1802594.zip
	7.9.4.2
	CR for SSB-based inter-frequency measurement requirement
	Huawei, HiSilicon

	R4-1802637.zip
	7.9.4.2
	Discussion on SSB based inter-frequency measurement requirements
	Huawei, HiSilicon

	R4-1802674.zip
	7.9.4.2
	CR on TS36.133 for inter-frequency E-UTRAN RRM measurement in EN-DC
	Huawei, HiSilicon

	R4-1802373.zip
	7.9.4.3
	CSI-RS based measurement reporting time requirements
	Ericsson

	R4-1802396.zip
	7.9.4.3
	RRM requirements for link reconfiguration
	Nokia, Nokia Shanghai Bell

	R4-1802397.zip
	7.9.4.3
	Simulation results for CSI-RS based RRM measurements
	Nokia, Nokia Shanghai Bell

	R4-1802440.zip
	7.9.4.3
	Discussion on CSI-RS based RRM requirements
	LG Electronics Inc.

	R4-1802638.zip
	7.9.4.3
	Simulation results of CSI-RS based measurement accuracy
	Huawei, HiSilicon

	R4-1802639.zip
	7.9.4.3
	Discussion on CSI-RS based intra-frequency measurement
	Huawei, HiSilicon

	R4-1802640.zip
	7.9.4.3
	CR on TS38.133 for CSI-RS based intra-frequency measurement requirements
	Huawei, HiSilicon

	R4-1802837
	7.9.4.3
	Simulation results for CSI-RS based RRM measurements
	Ericsson

	R4-1801500.zip
	7.9.4.4
	SFTD before PSCell configuration
	MediaTek inc.

	R4-1801781.zip
	7.9.4.4
	Discussion on SFTD measurement for EN-DC
	Intel Corporation

	R4-1802423.zip
	7.9.4.4
	Discussion on measurement of SFTD for EN-DC
	LG Electronics

	R4-1802429.zip
	7.9.4.4
	SFTD reporting for non-configured PSCell
	Ericsson

	R4-1802430.zip
	7.9.4.4
	CR 36.133 Introduction of inter-RAT SFTD measurement requirements
	Ericsson

	R4-1802431.zip
	7.9.4.4
	LS on SFTD measurement definition for inter-RAT NR neighbour cell
	Ericsson

	R4-1802432.zip
	7.9.4.4
	LS reply on LTE measurement gap patterns for SSTD measurement
	Ericsson

	R4-1802515.zip
	7.9.4.4
	Inter-RAT SFTD measurement for EN-DC when PSCell is not configured
	NTT DOCOMO, INC.

	R4-1802604.zip
	7.9.4.4
	Discussion on SFTD measurements before PSCell is configured
	Huawei, HiSilicon

	R4-1802605.zip
	7.9.4.4
	LS on SFTD measurement before EN-DC
	Huawei, HiSilicon

	R4-1802677.zip
	7.9.4.4
	CR on TS36.133 for SFTD measurement requirements in EN-DC
	Huawei, HiSilicon

	R4-1802693.zip
	7.9.4.4
	CR on TS36.133 for EN-DC SSTD measurement
	Huawei, HiSilicon

	R4-1802698.zip
	7.9.4.4
	Further discussion on SFTD measurement for asynchronous EN-DC
	ZTE Corporation


1.1. Requirements for FR1

· Discussion areas 
· Time index determination eg TSSB_time_index = max( 120, 3x SMTC_period ) ms        (Intel)
· intra-frequency PSS/SSS detection requirement in FR1 eg (TPSS/SSS_sync = max( 600, 6x SMTC_period ) ms        (Intel, Mediatek)
· intra frequency Measurement period TSSB_measurement_period = max( 200, 5x SMTC_period ) ms (Intel)
Time index determination

Huawei : What is the margin for 3x in Intel proposal?

Intel : Margin is 1, so it is (2+1)

Huawei OK to compromise from 2+2 to 2+1, also OK for constant value

PSS/SSS detection
 Qualcomm : 600ms will only change things for 160ms SMTC periodicity, OK for 5 or 6 samples with a slight preference for 5
DCM : Also prefer 5 samples

Intel : Prefer 6 based on simulation results

Mediatek : Prefer 6

Ericsson : Prefer 5, in Intel results the ideal results show 3 so there is a large margi

Samsung : Prefer 6

Intel : The methodology is the same as LTE, we base on ideal results with -8dB SNR

ZTE : Prefer 5

Nokia : What is the total requirement for the cell detection, current spec is sum of these 3 terms. No need to wait for SBI reading before starting measurement

Qualcomm: In current spec there are 2 lines, one with SBI reading and one without. Not sure how this would be tested. 

Intel : That is a possible implementation, for minimum requirements we can assume sequential order. Reporting mechanism is defined by RAN2

Huawei : Don’t want to capture as an agreement yet, next step 

· Agreements for single intrafrequency layer
· TSSB_time_index = max( 120, 3x SMTC_period ) ms
· (TPSS/SSS_sync = max( 600, [5 or 6 ]x SMTC_period  ) ms   
· TSSB_measurement_period = max( 200, 5x SMTC_period ) ms  
1.2. Requirements for FR2 except RX beamforming
· Discussion areas 
· Time index determination eg Number of SMTC periods for TSSB_time_index
· Intra freq PSS eg 5,6, or 7 SMTC samples for PSS/SSS detection

· Intra frequency measurement period eg same as FR1
Time index determination

Huawei : SSB shots for time index determination is 3+2

Qualcomm : Margin of 1 is sufficient. Threshold in sims is 99%, requirement is 90%, 3+1 propsoal

Mediatek : Prefer 3+2

Ericsson : Support 3+1, due to 99% simulation assumption vs requirement of 90%

DCM : Support 3+1 what is difference from FR1 in terms of needed margin?
Intel : Support 7, for FR2 polar decoder is involved. UE has limited number of decoders. 

Huawei : Simulation is already based on polar decoder. Number of decoders depends on implementation. Can compromise

Docomo : For constant part of the equation, 40ms was decided in FR1 based on high correlation between samples. Is 40ms reasonable for FR2?

Qualcomm: Fixed value needs to be considered in RX beamforming as well. 20 may be more appropriate. 

PSS/SSS sync
Mtek : Propose 7 due to rapid channel changes, we are not sure AGC may have impact so add an extra margin of 1
Qualcomm : The problem for AGC is slow fading, not rapid fading.

Mtek : Concern on AGC starting from the wrong setting

Qualcomm : Usually start with high gain when searching for a cell, not sure how much AGC influences detection. 

Qualcomm 7 SMTC becomes long

Huawei : Average is 6 

Measurement period

Qualcomm : 400ms is a good minimum value, then we can see how to scale, perhaps 5 samples is OK

Ericsson : 200ms is the minimum proposal, understanding DCM reasoning for 3 and fine with that, 5 also OK for the sake of progress
Chair : We may need to discuss minimum value with beamfoming, can concertrate on # of sample sfo r  now 

Qualcomm : OK for 5 samples

· Agreements for single intra frequency layer negelecting the impact of RX beamforming
· TSSB_time_index =max( X1,  [5]SMTC_period ) ms
· (TPSS/SSS_sync = max( X2, [5 or 6]x SMTC_period  ) ms   
· TSSB_measurement_period = max( X3, 5x SMTC_period ) ms  
1.3. Impact of RX beamforming

· N=[4] for UE with low number of Rx beams and N=[12] for UE with high number of Rx beams, Introduce additional signalling for value N if network needs to know value N. (LG)
· N=2 and optionally N=1 (cell detection and measurement period) (Ericsson)

· N=8 (for PSS/SSS and measurement period), (Intel)

· N=16 (Huawei)

· Mediatek : Want to postpone the discussion until next meeting, should be based on dynamic system simulation
· Huawei : Device vendor view is important here

· Qualcomm : We have had results for 2 meetings, do we not want to put something in square brackets

· LG : OK to postpone, but result will depend on assumptions made, maybe we can already come up with a range or sqare brackets. 

· Intel : Share LG concern, not sure simulation will help. Should not define too small number, we need to consider the worst case. Network can control the SMTC period.

· Qualcomm : Agree this is a balance. We add the factor, but if we inflate this too much the system will not perfrom well. 

· Docomo Support Qualcomm comment. N is just a scaling factor, it does not reflect the actual RX beam number

· Mediatek : That’s why we think dynamic simulation is needed

· LG : If The dynamic simulation results are smaller than the RX beam number, UE shouldn’t measure all RX beams. If average or best RX beam is reported makes a difference.

· Huawei : We can propose N=8

· Qualcomm : N=8 looks large, gives UE freedom to perform measurements rather than directly constraining number of RX beams. N=8*5 samples = 40 overall, too high. 

· Intel : If other companies implement N=4 they pass the test. How much mobility is expected on FR2. 

· Mediatek : Agree a range for now

· Huawei : Need to be careful about too small number. Can reduce the SMTC period. 

· Qualcomm : Noone wants to complicate UE but reducing SMTC period causes throughput loss. And mobility may not work. Lower aspect is covered by the fixed value.

· Intel : Operator needs flexibility to deploy network with FR2 and FR1 colocated. Coverage may become larger. Higher number of RX beams 

· Qualcomm : In the end we will put one number, it cannot be too high. We can decrease the number of samples and reduce accuracy 

Huawei : Lets discuss the constant value so we don’t have very strict requirements

Intel : Propose X2=800ms, also for eicic, N2=[8] then OK for 5 samples

DCM : Where is 800ms coming from for X2?

Intel : View of group is that X2 should not be too small, and 800ms has been used in LTE for cell detection

Nokia : If we assume SMTC period = 40ms this would give a relaxation of 2x compared with LTE

Ericsson : Don’t think feicic is relevant to number of RX beams

Intel :. Don’t think we should expect the same mobility performance as LTE / FR1. FR2 is not for coverage cell. Agree this is not to do with feicic but this is the largest number we have in LTE. 
Nokia : What is meant by FR2 not being for coverage?

Intel : PCell is not on FR2. This number gives LTE like mobility performance. SMTC periodicity has to be 20ms or less. 

Chair : Operator may have standalone deployment plan for mm-wave

Nokia : Don’t think we should rely on 20ms or less SMTC periodicity, it causes interruption. No opportunity for data. 

Intel : Need to reduce the UE capability on cells if we define small N

Huawei : Agree with Intel

Intel : Can we agree N1=1?

Qualcomm : Need to see the rest of the numbers

Intel : Identfication delay consists of 3 components, assume sequential as a baseline. Once UE already has RSRP it should be aware which RX beam is the best
ZTE : Agree with Intel

Mediatek : What if UE has 2 cells to decode PBCH, and needs to use 2 different RX beam

LG : Agree N1 < N2,N3 but not able to agree N1=1

· TSSB_time_index =max( X1,  N1*[5]SMTC_period ) ms
· (TPSS/SSS_sync = max( X2, N2*[5 or 6]x SMTC_period  ) ms   

· TSSB_measurement_period = max( X3, N3 5x SMTC_period ) ms  

· Discussion areas 
· N1,N2,N3 for PSSS/SSS detection, SSB time index determination, measurement period

· Agreements
1.4. Beam management :

· Discussion areas 
· Proposal for Single shot (accuracy to be considered) QC R4-1802162
Qualcomm : These are based on the same samples in UE. Difference is more averaging for L3. Detection is the same 

Intel : Detection depends on side condition, need to define good SNR for one shot detection. Don’t understand what single shot means

Qualcomm : The point is what beam management is used for not how it is reported. Other CSI will be f more often than beam RSRP. From the UE point of view the basic samples for both are the same. The reqirement in the end will be determined by which one is tighter.

Ericsson : The use case should define the requirement. Mobility is a different use case than beam management. L3 is to estimate cell quality for HO, measurement gap etc.
Intel : Difference between L1-RSRP and CQI is that L1 RSRP is for coarse beam refinement. NW can further refine the beam and CQI is reported. L1 RSRP should be instantaneous rather than average condition. 
Huawei : 

· Agreements
1.5. SMTC for measurement without gap, measurement gap, RLM-RS collisions

· Discussion areas

· No collision between MG and SMTC

· Partial collision between MG and SMTC

· Full collision between MG and SMTC

· Relationship between SMTC window timing and RLM-RS timing

·  SMTC, MG and RLM-RS

· Agreements
RRM requirements in DRX mode
· Discussion areas
· Crossover from small DRX to large DRX requirements 

· 40ms, Mediatek R4-1801496
· DRX requirements apply if DRX cycle > fixed value eg option 1a : 80ms (Ericsson)

· Others
· SMTC not in DRX on period

· Knon-aligned = 1 when DRX on-duartion and SMTC occasions are aligned. Otherwise, Knon-aligned  = 1.5 (Mediatek R4-1801496)

· Different DRX cycle configured by MN or SN

· Table 6: Rule to select DRX cycle configured by MN or SN.
	DRX On/Off
	MO configured by MN
	MO Configured by SN

	DRXMN
	DRXSN
	
	

	ON
	OFF
	DRXMN
	DRXMN

	OFF
	ON
	DRXSN
	DRXSN

	ON
	ON
	Max{ DRXMN, DRXSN }


· Agreements
2. Idle state mobility (38.133)
[NR_newRAT-Core] (20 minutes)
	R4-1803014.zip
	7.9.5
	discussion on NR Idle Mode and Mobility for SA
	Nokia, Nokia Shanghai Bell

	R4-1803017.zip
	7.9.5
	CR for 38.133 introducing UE measurement capability for NR Idle mode
	Nokia, Nokia Shanghai Bell

	R4-1803018.zip
	7.9.5
	CR for 38.133 introducing maximum interruption in paging reception for NR Idle mode
	Nokia, Nokia Shanghai Bell

	R4-1803019.zip
	7.9.5
	WF on NR Idle Mode and Mobility for SA
	Nokia, Nokia Shanghai Bell


· Discussion areas
· Minimum number of NR carriers to monitor

· Minimum number of E-UTRA FDD carriers to monitor

· Minimum number of E-UTRA TDD carriers to monitor

· Minimum total number of carriers to monitor

Cell selection
[NR_newRAT-Core]
	R4-1803016.zip
	7.9.5
	CR for 38.133 introducing UE requirements for initial cell selection
	Nokia, Nokia Shanghai Bell

	R4-1802606.zip
	7.9.5.1
	CR on Cell selection for idle mode
	Huawei, HiSilicon


· Discussion areas

· Which CR to work with

· Agreements
Cell re-selection (measurement/evaluation, and reselection criteria)
[NR_newRAT-Core] 
	R4-1802607.zip
	7.9.5.2
	Further discussion on cell reselection requirements for idle mode
	Huawei, HiSilicon

	R4-1802608.zip
	7.9.5.2
	CR on Cell reselection requirements for idle mode
	Huawei, HiSilicon

	R4-1802612.zip
	7.9.5.2
	Discussion on RAN2 LS on NR idle mode measurement
	Huawei, HiSilicon

	R4-1802613.zip
	7.9.5.2
	Reply LS on NR idle mode measurement
	Huawei, HiSilicon

	R4-1802840.zip
	7.9.5.2
	On NR measurements in NR RRC_IDLE and INACTIVE states
	Ericsson


· Discussion areas

· Requirements for FR1

· Tmeasure

· Tdetect

· Tevaluate
· Requirements for FR2
· Tmeasure

· Tdetect

· Tevaluate

· Agreements
Paging interruption
[NR_newRAT-Core]
	R4-1802609.zip
	7.9.5.3
	CR on paging interruption for idle mode
	Huawei, HiSilicon


· Discussion areas

· Intrafrequency and interfrequency reselection TSI-NR + [TBD] ms – value of TBD

· InterRAT reselection to EUTRA TSI-E-UTRA + [TBD] ms.  – value of TBD

· Agreements
3. Inactive state mobility (38.133)
[NR_newRAT-Core] (10 minutes)
	R4-1802610.zip
	7.9.6
	Further discussion on requirements for inactive mode
	Huawei, HiSilicon

	R4-1803015.zip
	7.9.6
	discussion on NR Inactive Mode and Mobility for SA
	Nokia, Nokia Shanghai Bell


· Discussion areas

· Difference of inactive state requirements from idle mode eg cell selection, intrafrequency, interfrequency, interRAT reselection requirements, paging interruption

· Agreements
4. Connected state mobility (38.133/36.133) 
Handover (Intra-NR handover)
[NR_newRAT-Core] (30 minutes)
	R4-1801499.zip
	7.9.7.1
	Discussion on handover requirement for SA NR
	MediaTek inc.

	R4-1801831.zip
	7.9.7.1
	On handover requirement for NR
	Intel Corporation

	R4-1801832.zip
	7.9.7.1
	CR on handover requirement for NR for TS38.133
	Intel Corporation

	R4-1802084.zip
	7.9.7.1
	Handover requirements from NR to NR
	Ericsson

	R4-1802678.zip
	7.9.7.1
	Further discussion on handover in NR
	Huawei, HiSilicon

	R4-1802680.zip
	7.9.7.1
	CR on TS38.133 for intra-NR handover
	Huawei, HiSilicon

	R4-1802800.zip
	7.9.7.1
	Handover latencies in NR
	Nokia, Nokia Shanghai Bell

	R4-1803040.zip
	7.9.7.1
	Further discussion on NR Handover Timeline
	Qualcomm Incorporated


· Discussion areas

· Generic requirements or FR specific

· Tsearch (#SMTC) 

· TMIB
· TIU

· Tmargin (Tprocessing_NR and Tloops)

· Agreements
Random access 
[NR_newRAT-Core] 15mintes
	R4-1802037.zip
	7.9.7.2
	Further Discussion on NR Random Access and Impact on RAN4 RRM Specification
	Samsung

	R4-1802052
	7.9.7.2
	CR to TS 38.133: Random access (CAT B)
	Samsung

	R4-1802053
	7.9.7.2
	CR to TS 38.133: Random access (CAT B)
	Samsung

	R4-1802288.zip
	7.9.7.2
	Draft CR for NR SA Random Access
	Samsung

	R4-1802326.zip
	7.9.7.2
	Draft CR for NR NSA Random Access
	Samsung


· Discussion areas

· Define RRM requirement for random access procedure on PCell, while no changes expected for random access on SCell because the use case of NR UL CA with multiple NR TAGs is not yet confirmed. 

· Define RRM requirement for contention free random access for beam failure recovery purpose. 

· Define RRM requirement for contention free CSI-RS based random access for purpose other than beam failure recovery. 

· Incorporate necessary change to RRM requirement due to the introduced multiple preamble transmission. 
· Agreements
RRC Re-establishment and RRC connection release[NR_newRAT-Core] 30 minutes
	R4-1802772.zip
	7.9.7.3
	RRC Re-establishment Requirements in TS 38.133
	Ericsson

	R4-1802773.zip
	7.9.7.3
	RRC Connection Release with Redirection Requirements in TS 38.133
	Ericsson

	R4-1802774.zip
	7.9.7.3
	WF on RRC Re-establishment and Connection Release with Redirection
	Ericsson


· Discussion areas RRC connection release with redirection
· Sceenarios eg redirection to NR carrier, redirection to UTRA FDD carrier, redirection to UTRA FDD carrier
· Target cell side conditions for NR
· Target cell side conditions for LTE
· Discussion areas RRC reestablishment

· NR target cell’s side conditionsW
· The time to identify (Tsearch) a target NR cell in the requirements for RRC connection re-establishment consists of time to acquire physical cell ID (PCI) of the target cell i.e. PSS/SSS acquisition time.
· The requirements for RRC connection re-establishment shall be specified for the cases when target NR cell is: known and unknown. 
·  Agreements
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