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1. Scope

5.2.4

Measurement Procedure

5.2.4.1

Intra-frequency measurement

5.2.4.2

Inter-frequency measurement

5.2.4.3

EN-DC SFTD measurement

5.2.4.4.

Beam management

2. Intra-frequency measurement related issues

· 5.2.4.1
Intra-frequency measurement

Rx beamforming requirement in FR2 (N1,N2,N3) 
· Summary of open issues : Decide on N1=N3 and N2 values for requirements
· Summary of proposals

· Option 1 N1=N2=N3=8

· Option 2 N1=N3=4, N2 not needed for intra FR requirements

· Option 3 N1=N3=4, N2=2

· Option 4 N1=N3=4, N2=1

· Option 5 The scaling value related Rx beam sweeping should be considered by 4 (=N1, N3) if following conditions are available

· consider additional symbol(s) to change Rx beam configuration for scheduling availability, or 

· consider performance relaxation for Tx/Rx of data channel within SMTC window duration

· Discussion

Nokia : Instead of looking at N1,N3 numbers, we look at total number of samples needed at UE. Distribution between sweep and measurement averaging is not defined. For N2, the condition for reading needs to be defined. For intra not needed, for inter needed for first SSB that is detected.
Intel : Based on simulations we can manage with 4 samples with higher RX beam gain, so in total 32 samples

Ericsson: Why do you only reduce from 5 to 4 with this extra antenna gain?

Intel:5 came from measurement part + margin

LG : With higher Rx beam gain the side conditions stay the same

Qualcomm : What does side condition fixed mean? This is about what will happen in practice.

LG : The question is about simulation assumption.

Huwaei : We need to understand the side condition definition.
Intel : Open to discuss side condition. Intel thinks SNR is before RX beamforming. The baseband SINR will be higher than -6dB

Qualcomm : We need to find a way to transpose baseband SINR to what we test in the chamber.

Qualcomm : We should discuss baseband SINR. Transposing is a separate issue, applying to many tests.

Chair : Propose that we have this discussion for BB SINR=-6dB including RX beam gain as the side condition. UE with larger antenna gain will typically see better than -6dB for overall SINR.

Huawei : One method is to evaluate the probability that the SINR exceeds -6dB due to antenna gain. We think 8 beams/8 scaling factor is a safe choice based on simulations. Huawei considered side conditions to be after antenna gain in simulations.

Qualcomm: How can we simulate? It depends on spatial arrangement. We have loss in performance if the measurement period becomes too long.
Ericsson: Interference from same direction should not occur in deployment.

Qualcomm : Even with option 1 we have RLM so we are looking at minimum of 600ms with 20ms SMTC periodicity. (2:1 measurement:RLM ratio).

Intel : How do we know that 4 beams is enough?
Qualcomm : Number of samples is what matters. The same problem occurs in FR1 if the side condition is not met the UE cannot meet the performance. This is UE design for antenna module positioning and codebook.
Intel : Number of sample and number of beam are both pushed to the limit. If UE uses 8 beams it can only use 2 samples/beam

Qualcomm : Option2  measurement period with 20ms SMTC is about 900ms. UE may move in this time. 

Samsung : Another way to compromise is to modify side condition and use option 1.

Huawei : Support Samsung proposal. FR1 and FR2 should have a different methodology for side condition definition. 

Nokia : Changing side condition shrinks cells. How about 24 samples as a compromise

Intel : What happens if UE does not meet expected SINR in the field?
Qualcomm: UE is not looking at SINR

Huawei : Thinks FR2 side condition should be greater than -6dB and we need to look at it again

SSB search : 

Option 1: 20 sample (Qualcomm, E///, Nokia, Docomo, CATT, Mediatek, Samsung, LG with their proposal 5)
Optoion 1a : 24

Option 2 : 32 sample (Intel, LG)
Option 3: 40 sample (Huawei, Intel, LG)
Measurement period : 

Option 1: 20 sample (Qualcomm, E///, Nokia, Docomo, CATT, Mediatek, Samsung, LG with their proposal 5)
Option 1a: 24 

Option 2 : 32 sample(Intel, LG)
Option 3: 40 sample (Huawei, Intel), LG
N2 

Qualcomm 8us is about 2 symbols for 240kHz SCS. If different beam index comes around the same time as previous or next  so there should be no ambiguity of time index from a UE point of view
· Agreeable way forward :
· Time index reading from SSB on FR2  is assumed to be needed only for interfrequency / interRAT measurements before any successful PBCH reading on the frequency layer

Requirements with multiple SCells
· Summary of open issues : Decide on Kca definition for FR2 CA , FR1+FR2 CA and when SCell SMTC are non overlapped
· Summary of proposals

· Option 1 : 

· Kca scaling is specified agnostic of frequency range of the serving cell being considered
· Kca scaling is specified agnostic of time offset between SMTCs on different CCs or,
· Any SCC which has an SMTC starting within a window from 20ms before the start of the SCell SMTC being considered until 20ms after the start of the SCell SMTC being considered is defined as overlapping, and Kca scaling needs to be applied
· Option 2: 

· If UE could be assumed to have more than one searcher for FR2, PCell/PSCell measurement would not be relaxed, i.e Kca = 1 for PCell/PSCell, and Kca for configured SCells could be derived based on SMTC configurations on each SCell. 

· If UE would be assumed to have only one searcher for FR2, Kca for PCell/PSCell and SCell measurement should be derived based on SMTC configurations on each cell. Measurement for PCell/PSCell should be prioritized than SCells, i.e. Kca for PCell/PSCell < Kca for SCell
· Option 3: 
· The scaling factor Kca for intra-frequency measurement requirements for NR SCC (without MG) should be defined in the same way as for gap based measurement requirements, except that time granularity of the algorithm is the smallest SMTC period among a group of SCCs with overlapping SMTC. 
· If UE is only configured with FR2 serving cells, the requirement for all CCs, including PCC, PSCC and SCC, should be scaled with Kca = 1.
· The requirements for FR1 + FR2 case are defined assuming UE has two dedicated searchers for FR1 and one dedicated searcher for FR2.
· If UE is configured with both FR1 and FR2 serving cells, requirements for PCC, PSCC and the selected SCC in FR2 should be scaled with Kca = 1, Kca for SCCs in FR1 should be derived following Proposal 1.
· Discussion

When UE has NR serving cells only in FR2
Nokia : Option 1
Ericsson : same view

Intel : Why do Scells have Kca=1
Intel : Is this for deactivated SCells

Ericsson : This is for active SCells.

Huawei: Measurement object is per frequency layer configured. 

Samsung: Interband FR2-FR2 is considered.

Mediatek : Do we have requirements for PSS/SSS detection on SCell frequencies

Chair : Think it is not needed

Intel : In LTE, detection requirement cannot apply for the serving

Nokia : Intrafrequency requirement applies to the serving cell at least for measurement period, Measurement is per frequency layer.

Ericsson : Measurement period is needed for serving cells.

Option 1: For intraband FR2 CA Kca=1 for PCC/PSCC measurement period of serving and neighbour cells and detection of neighbours. For Scells, Kca=1 for measurement period since UE does not need to perform neighbour measurement/detection. Interband FR2-FR2 case is FFS  if band combination is introduced.
Option 2: For intraband FR2 CA Kca=1 for PCC/PSCC measurement period of serving and neighbour cells and detection of neighbours. For Scells, Kca=ceil(0.5*Number of Scells) for measurement period since UE does not need to perform neighbour measurement/detection. Interband FR2-FR2 case is FFS  if band combination is introduced.

When UE has NR serving cells in Fr1+FR2

· Agreeable way forward
· For FR2 only CA, all SMTC overlapping : Kca=TBD for PCell/PSCell, TBD for SCell
· For FR1+FR2 CA, all SMTC overlapping : Kca=TBD for PCell/PSCell, TBD for SCell
· For non overlapping SMTC : TBD
· Introduce a note that requirements so far do not cover NR-NR dual connectivity and invite proposals to address this from August meeting.

Verizon : Is shared searcher for FR1+FR2 assumed?
Intel : We assume so.

FR1 Kca (PCells/PSCells), FR1 Kca (SCells), FR2 Kca (PCC/PSCC/SCC where neighbours are measured) FR2 Kca (other SCells where only serving cell is required to be measured)

Mediatek : We agreed earlier that Kca=1 for PCell and PSCell

Intel : Can define first term for PCell as 1 and not differentiate FR1/FR2 for SCells.

Verizon : Option 3 and 4 are excluded by earlier agremenet.

Huawei: For option 1, does it mean UE do not need PSS/SSS detection in FR2?

Initial option discussion:
Option 1 :
· Kca (PCells/PSCells in FR1)=1, 
· FR1 Kca (SCC in FR1)=number of FR1 Scells+1,
· FR2 Kca (SCC where neighbours are measured in FR2) = number of FR1 Scells+1 
· FR2 Kca (other SCells in FR2 for measurement  )=1. 
· Interband FR2-FR2 case is FFS  if band combination is introduced.
Option 1bis :

· Kca (PCells/PSCells in FR1)=1, 
· FR1 Kca (SCC in FR1)=number of FR1 Scells+Number of FR2 Scells,

· FR2 Kca (SCC where neighbours are measured in FR2) = number of FR1 Scells+Number of FR2 SCells 

· Interband FR2-FR2 case is FFS  if band combination is introduced.

Option 2 :
· Kca (PCells/PSCells in FR1)=1,
· FR1 Kca (SCC in FR1)=number of FR1 Scells,
· FR2 Kca (SCC where neighbours are measured in FR2) =1 
· FR2 Kca (other SCells in FR2 )=option 1 or 2 above. 
· Interband FR2-FR2 case is FFS  if band combination is introduced.

Option 3 : Kca (PCells/PSCells in FR1)=2, FR1 Kca (SCC in FR1)=number of FR1 Scells+FR2 SCells, FR2 Kca (SCC where neighbours are measured in FR2) =2 FR2 Kca (other SCells in FR2 )=. Interband FR2-FR2 case is FFS  if band combination is introduced
Option 4 : Kca (PCells/PSCells in FR1)=2, FR1 Kca (SCC in FR1)=number of FR1 Scells*2, FR2 Kca (SCC where neighbours are measured in FR2) =2 FR2 Kca (other SCells in FR2 )=. Interband FR2-FR2 case is FFS  if band combination is introduced

Intel : Option 1 is a safe choice

Docomo : Prefer option 2

Nokia : Share the concern that Kca is applied in cases where scaling would not be needed

Mediatek : Concern with option 3, there is no consensus on measurement in gaps so it may delay the progress of intra requirements.

Verizon : Don’t think option 1 is a practical condition
Non overlapping SMTC
Option 1 : Don’t treat non overlapping cases differently than overlapping cases from a requirements point of view
Option 2 : Define non overlapping cases when SMTCs are separated by Xms, and don’t apply Kca>1 in non overlapping cases.

Option 3 : Reuse approach for measuring multiple measurement objects in gaps.

Applicability of DRX cycle in EN-DC
· Summary of open issues

· MN and SN may configure different DRX cycle for MCG and SCG. Need to specify which DRX cycle determines the requirement

· Main proposals

· In EN-DC, the DRX requirements are determined by the DRX configuration in the configuring node.
· Discussion

· Agreeable way forward: Collect feedback on CR R4-1808784
Deactivated SCell measurements for FR2

· Summary of open issues : With RX beamsweep, deactivated SCell requirements may become quite long. NW can mitigate by configuring a shorter measCycleSCell, but this is not good for UE power consumption.
· Main proposals

· Under the condition that RAN4 agrees N1/N3=4, the UE can be assumed to perform 1 measurement per measCycleSCell, ie one RX beamsweep is completed in 4x measCycleSCell
· Requirements for de-activated SCell measurement in FR2 is defined assuming UE sweeps all Rx beam directions per max(max(measCycleSCell, DRX cycle), NxSMTC period) when max(measCycleSCell, DRX cycle) > 320ms.
· Discussion

· Agreeable way forward:TBD
RX beam selection for RRM measurements
· Summary of open issues : RAN1 has discussed following proposals regarding Rx beam selection for RRM measurements in the context of requiring the UE to provide more stable measurements. 

· Measurement to be reported is the best among the measurements based on each RX beam in the selected set

· Measurement to be reported shall be greater than average of measurements based on each RX beam in the selected set

· The selection of Rx beam set to perform measurement on carrier is left to the UE implementation with the limitation that the same Rx beam set is used to measure the same carrier

· Summary of main proposals
· RAN4 need to clarify how the UE is expected to average measurement samples when measuring using Rx beam forming.

· The selection of Rx beam set to perform measurement on carrier is left to the UE implementation.

· Measurements for a given SSB should be based on the best obtained samples among the UE Rx beams.

· UE shall measure such that it covers all UE Rx beam directions (spherical coverage) at least every T SSB_measurement_period.

OR

· Measurement to be reported is the best among the measurements based on each RX beam in the selected set
· Discussion

Agreeable way forward:TBD
Serving and neighbour beamwidth in FR2
· Summary of open issues : Should UE be allowed to measure serving and neighbour cells with different beamwidth and is compensation needed to measurements

· Main proposals

· Proposal 1: RAN4 should not limit UE implementation of beam management for RRM measurement and Power saving.
· Proposal 2: Same RRM measurement requirement should be applied under same side condition regardless of  different Rx beam number for serving cell and neighboring cell.
· Proposal 3: Compensation should be considered for RRM measurement due to different Rx beam number for serving cell and neighboring cell.
· Discussion
· Agreeable way forward:TBD
Impact of dual SMTC periodicity configuration on requirements
· Recommended contribution R4-1808923 section 2 only (Mediatek)
· Summary of open issues : UE may be configured with SMTC1 and optionally SMTC2 for intrafrequency measurements. SMTC2 is associated with a PCI list and SMTC2 period <SMTC1 period. During identification, UE does not yet know the PCI of the target cell.

· Main proposals

· Adopt smtc1 as the default SMTC in the requirement, and it is up to UE’s implementation to use smtc2.
· Discussion

· Agreeable way forward:TBD
LS on clarification of useServingCellTimingForSync
· Recommended contribution: R4-1808921, LS on clarification of useServingCellTimingForSync
· Summary of open issues : None?

· Main proposals

· When useServingCellTimingForSync is set to TRUE for the carrier, it means the following:

· UE can assume frame boundary alignment (including half frame/subframe/slot boundary alignment) across cells on the same frequency carrier, within a tolerance of MRTD for inter-band NR carrier aggregation, defined in Table 7.6.4-2 in TS38.133: 

· 33µs timing difference in FR1,

· 8µs timing difference in FR2.

· UE can assume the SFN numbers in all cells on the same frequency carrier are the same.
· Dicusssion

· Qualcomm: Don’t want the agreement to imply that the UE has to search over a window of 8uS. This agreement is so that the UE doesn’t need to read PBCH to determine the beam index. This allows for 4symbol propagation time difference.

· Docomo : Cell detection is based on side condition, in addition to cell phase sync requirement we have a 1 symbol margin in scheduling restriction, this is related to the tolerance for useServingCellTimingforSync. 1 data symbol margin is also OK, but we need to clarify for which SCS.

· Docomo : Remaining case is 60khz in FR1, according to MRTD 2 symbols would be needed but we are OK to have 1 symbol

· Qualcomm : 60kHz SCS means small cell or UE close to serving cell. We have 16us guard period, doubt that UE needs to find neighbours 5km away.

· Mediatek : Margin for 15kHz becomes 66us which is 2x MRTD

· Intel : Take FR2, data symbol is >8us for 120khz SCS, this is more than MRTD

· Qualcomm: If the UE is supposed to search for this whole period it is not needed. There is no ambiguity since 4 symbols is slightly more than 16us.
· Samsung : Can we make the condition min(1 symbol, MRTD)?

· Intel:For FR2 there can be contiguous 8 symbols used for SSB

· Agreeable way forward : 
· useServingCellTimingForSync has a tolerance of less than min(2 SSB symbols, 1 data symbol).

· Measurement window timing is up to UE implementation as long as cell identification requirements based on side condition are met.
Miscellaneous CRs

· Need to merge the following CRs on the condition in which gapless measurement is possible

· R4-1809017, Conditions on intra-frequency measurements without gap, Huawei, Hisilicon

· R4-1808782, CR for correction of applicability of gapless measurement, Nokia

· Correction to capture agreements for for the case where SMTC is fully overlapping with MG in R4-1808783 (Nokia)
· Add CSF to intra requirements R4-1808785 (Nokia)

· Scheduling availability - clarify that useServingCellTimingforSync is always enabled on FR2, and update description for mixed numerology case R4-1808922 (Mediatek)

· Editorial corrections for intra-freqency measurement section, R4-1808922 (Mediatek)

· Draft CR on UE spherical measurement coverage, R4-1809079 (Nokia)

FR2 measurement requirements
· Contribution: R4-1809177 (Qualcomm) is related to measurement capabilities. Propose that it is discussed under 5.2.2 topic discussion
Fully overlapping SMTC outside MG and RLM occasions

· Covered by most companies under RLM agenda item, recommend that the relevant parts of R4-1808923 (Mediatek) for this topic are discussed under 5.2.8.1 topic discussion.

3. Inter-frequency measurement related issues

· 5.2.4.2
Inter-frequency measurement

· Inter-frequency measurement time:

· Recommended tdocs for online presentation: R4-1809275 and R4-1808712
· Main open issues:

· Selection of one of 4 alternatives to define inter-frequency measurement time:

· Option 1: alternative 2 in WF in R4-1805565 (per carrier scaling)

· Option 2: alternative 3 in WF in R4-1805565 (per carrier scaling)

· Option 3: alternative 1bis (R4-1809275)

· Discussion

Intel :  Too early to preclude per UE based scaling, all options including Intel’s are complicated and we may want to simplify the spec
Intel : Alt-3 can be quite aggressive, and subject to measurement order. For wf can we limit the scenarios we consider? One simple case is if all SMTC are aligned and SMTC=MGRP. In rel16 we can improve the solution.

Ericsson : May put a limitation that the NW has to transmit aligned SSBs on all frequency layers the UE measures

Nokia : Same concern as Ericsson. What are the requirements for early UEs in the future?

Intel : Need to differentiate SSB and SMTC. NW can schedule denser SSB. In what case does NW schedule sparse SSB?

Nokia : Indoor environments can use sparse

Intel : Offloading layer can schedule longer  SMTC but can also go with more conservative requirement, 

Intel : This is similar to the incmon motivation, we agreed not to have that in release 15.

Qualcomm: If the UE wants to use all the gaps, scheduling might become complicated.
Medaitek : What is the deadline

Chair : RAN4 correction, needed to implement test cases

Qualcomm: Don’t want to test all the combinations.
· Recommended WF: 

· define requirements on per carrier basis as a baseline
· ensure efficient use of gaps – minimize unused gaps.

· Need consensus on the alternative:

· Most companies support alternative 3 (Ericsson, Mediatek, Nokia, DCM)

· Inter-frequency requirements in DRX:

· Recommended tdocs for online presentation: R4-1808926
· Main open issue#1: DRX cycle up to which non-DRX requirements apply

· Option 1: No scaling

· Option 2:  Multiply delay by factor 1.5 for DRX ≤ 320 ms to save UE power. This is the same as allowed in RLM and intra-frequency 
· Discussion
· Recommended WF: Apply same approach as in RLM and intra-frequency to enable UE power saving

· Main open issue#2: Rule to derive inter-frequency requirements in DRX under EN-DC

· In EN-DC the UE can be configured by MN and SN with different DRX cycles (their own DRX cycles) or without any DRX:

	DRX On/Off

	DRXMN
	DRXSN

	ON
	OFF

	OFF
	ON

	ON
	ON


· Recommended WF: RAN4 needs further analysis to define rule for deriving inter-frequency measurement time in above scenario.

· Margin for AGC for inter-frequency measurements

· Recommended tdocs for online presentation: R4-1808701 and R4-1809042
· Main open issues:

· Number of SMTC period(s) need for inter-frequency measurements

· Option 1: 3 SMTC periods when Nreq*SMTC period > 160 ms

· Option 2: Multiply inter-frequency measurement time by factor of 2

· Discussion

Mediatek : We need AGC margin. We do not need any extra condition.
Ericsson : So you need margin even for 40ms SMTC , 1 layer and 1 frequency layer

Mediatek : We need margin of 1 extra sample

Ericsson : In the first measurement period only?

Mediatek : Consider LTE test, target cell is not transmitting.
Ericsson : What about measurement period?

Mediatek : Cell may be switched in test case

Ericsson : Would be unfortunate if we add margin because of test that does not reflect realistic condition.

Mediatek : Our assumption is that we will define similar tests as LTE

Intel : For both identification and measurement

Ericsson : Yes

· Agreement
· Add 3 samples in the measurement time per inter-frequency measurement period and PSS/SSS sync reuqirement.

4. Beam management related issues

· 5.2.4.4
Beam management

· Requirements on L1-RSRP measurements for candidate beam detection
· How to capture the L1-RSRP measurement requirements for candidate beam detection
· Option 1: Requirements for L1-RSRP reporting for beam management shall cover candidate beam selection. No separate requirements shall be introduced for candidate beam detection.
· Option 2: Separate requirements will be introduced for candidate beam detection.
· Discussion

Mediatek : Try to align requirenents for simplicity, prefer option 1
Intel : Option 1

Nokia : This is for beam detection after failure. Option 2 means that the UE would do some averaging before doing beam selection for recovery. Preference is for some averaging of the L1 RSRP used for recovery to guarantee usable beam, not to be based on one shot.

Ericsson : Is that precluded by option 1?

Nokia : We have not decided if L1 RSRP is one shot or averaged.

Qualcomm : Is this in beam failure

Chair : This is the measurements for beam receovery after failure

Qualcomm : You can’t tell if the UE averaged, 

Qualcomm : The UE may have found the beam before it went to failure and have some samples already. We can only specify detection and measurement period. 

Nokia : How the UE measures is up to implementation, here we discuss that we do not rely on 1 shot, we leave room for averaging. Similar to RLF. We want to avoid recovery on a beam that is not good enough.
Intel : If we define same accuracy for candidate cell as for L1 RSRP reporting wouldn’t that be enough.
Nokia : The point is whether we can use the same measurements. We have not agreed yet if L1 RSRP is based on one shot.

· Agreements
· Conditions to define measurement accuracy
· Option 1: SNR = [-2dB to 0dB], same as for beam reporting
· Option 2: SNR = 0dB
· Discussion

· Qualcomm : Is the side condition different for L1 and L3?

· Mediatek : Side condition is not changing the measurement algorithm for the UE.

· Intel : Depends if SSB or CSI based? At least for CSI it doesn’t need to be the same side condition. Expect larger SNR because of better BF gain.

· Nokia : 0dB is too high, thinking -3dB

· Intel : 0dB is not unrealistic, in majority of cases

· Qualcomm : This is a test point for different MCS, the UE will not stop working below the side condition. In mobility we also measure the serving cell with -6dB side condition. If SNR is lower we don’t know the accuracy of the L1 RSRP. UE is not doing something different, all that can change is averaging of samples. NW does not know UE SINR so don’t see the point of different side conditions, prefer same side condition and different accuracy between L1 and L3 measurements
· Intel : L1 measurement will have less samples, we expect accuracy better than L3 RSRP since it is for fine beam selection. If L1 RSRP is worse than l3 RSRP it may not be useful. And we also need faster reporting, we cannot achieve that with same side condition.

· Qualcomm : It is for intracell beam management, not always finer beams. Within a cell faster switching is needed.

· Ericsson : Intel concern may be based on test cases

· Intel : Can’t achieve better accuracy and faster with the same side condition. The discussion is also for CSI-RS. If we want to unify side conditions 0dB makes sense.

Mediatek : Option 2

· Agreements
· Option 1 :SNR = 0dB
· Option 2: -3dB

· Measurement period of SSB based L1-RSRP
· Option 1: [3] samples are assumed 
· Option 2: [5] samples are assumed 
· Option 3: [1] samples are assumed
· Discussion

· Agreements
· Measurement period of CSI-RS based L1-RSRP
· Option 1: L1 averaging with X samples are assumed
X = [3] when nrofRBs in CSI-FrequencyOccupation is smaller than [60].
X = [2] when nrofRBs in CSI-FrequencyOccupation is between [60] and [120].
X = [1] when nrofRBs in CSI-FrequencyOccupation is larger than [120].
· Option 2: 5 samples are assumed.
· Option 3: 10 samples are assumed (with density of 3).
· Option 4: [1] samples are assumed
· Discussion

· Agreements
· How to extend the measurements period for Rx beam sweeping in FR2
· Option 1: Same as for L1-RSRP measurement for BM
· Option 2: Rx beam sweeping aspect in FR2 is not reflected in the L1-RSRP evaluation period requirements
· Discussion

Mediatek : Why can beam sweeping not be reflected in evaluation period

Docomo : We are discussing candidate beam detection. Evaluation period is to ensure accuracy for beam request. We do not need to consider about RX beams in this case. For beam recovery there may be a total delay time requirement from beam failure to transmit PRACH. In this total delay requirement, RX beam sweeping needs to be considered, since UE may not be able to detect new candidates. It depends on which requirement we are discussing, and how to define requirements for recovery procedure

Mediatek: UE should determine which beam is above threshold and may have to try different beams to find a candidate beam.

Docomo : Does UE need to try all possible RX beams or not? Once the threshold is exceeded, the receovery request can be triggered regardless if there is a better RX beam. It is also possible UE can detect a candidate with the current RX beam.

Mediatek : The worst case is checking all RX beams.

· Agreements
· Requirements on L1-RSRP measurements for beam reporting
· Conditions to define measurement accuracy
· Option 1: SNR = [-2dB to 0dB], same as for beam reporting
· Option 2: SNR = 0dB
· Discussion

· Agreements
· Measurement periods of SSB based L1-RSRP
· Option 1: No time domain averaging of L1-RSRP measurements are performed on UE side
· Option 2: [3] samples are assumed
· Option 3: [1] sample is assumed
· Discussion

· Agreements
· Measurement periods of periodic CSI-RS based L1-RSRP
· Option 1: No time domain averaging of L1-RSRP measurements are performed on UE side
· Option 2: L1 averaging with X samples are assumed
· X = [3] when nrofRBs in CSI-FrequencyOccupation is smaller than [60].
· X = [2] when nrofRBs in CSI-FrequencyOccupation is between [60] and [120].
· X = [1] when nrofRBs in CSI-FrequencyOccupation is larger than [120].
· Option 3: 5 samples are assumed.
· Option 4: [1] sample is assumed
· Discussion

· Agreements
· Measurement periods of aperiodic CSI-RS based L1-RSRP
· Option 1: No requirements will be defined.
· Option 2: 1 sample is assumed.
· Discussion

· Agreements
· How to extend the measurements period for Rx beam sweeping in FR2
· Option 1: Same as for mobility measurements
· Option 2: Rx beam sweeping aspect in FR2 is not reflected in the L1-RSRP evaluation period requirements
· Discussion

· Agreements
· Requirements for beam failure detection
· The value of scaling factor N due to Rx beam sweeping in FR2
· Option 1: Scaling factors N and P defined for RLM will apply for BFD
· Option 2: N=8
· Discussion

· Agreements
· Low boundary of L1 evaluation period
· Option 1: Evaluation period for BFD should be defined with lower boundary of 100ms.
· Option 2: Evaluation period for BFD should be defined with no lower boundary for SSB based BFD and with lower boundary of 20ms for CSI-RS based BFD.
· Discussion

· Agreements
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