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Topics to be covered (2 hours)

1. Specification structure (Mediatek draft WF)

2. Scaling factor with multiple SCells (30 minutes)

3. Scaling factor for multiple layer monitoring (30 minutes)

4. RX beam selection for measurements (15 minutes)

5. Dual SMTC in RRM requirements (15 minutes)

6. Mpss/sss_sync_w/o_gaps and Mmeasurement_period_w/o_gaps (15 minutes)

7. Collision of RRM measurement resources with uplink transmissions in FR1 (15 minutes)

Specification structure

Discussion

Intel Is it better to define everything in a single section, or to keep intra within gap, inter and interRAT separately.

Chair : We could also move fully overlapped measurement without gap into 9.2.6

Mediatek : For type C measurement there is no deactivated SCell whereas there is for type A/B overlapping with gap

Qualcomm: This is becoming too complicated.

Samsung : Agree with Mediatek on 9.2.6 type C, new naming for this case and 9.3 and 9.4 is Ok. For the intra type A/B there may be different opinions about separating requirements. We already have agreements how to define the scenario without gaps. We prefer to use one single scaling factor. 

Way forward

Mediatek continue to collect feedback with a view to finding agreeable specification structure WF
Scaling factor with multiple SCells

	R4-1812093.zip
	Further discussion on Kca scaling for FR2 and FR1/FR2 CA
	Ericsson

	R4-1812094.zip
	Definition of Kca scaling factor
	Ericsson

	R4-1812499.zip
	Discussion on requirements with multiple Scells
	MediaTek inc.

	R4-1813039.zip
	Discussion on scaling factor Kca for multiple Scells
	Huawei, HiSilicon

	R4-1813040.zip
	CR on TS38.133 for scaling factor Kca for intra-frequency measurements (section 9.2.5)
	Huawei, HiSilicon

	R4-1812707
	Remaining issues on requirements of intra-frequency measurement
	NTT Docomo


Summary of open issues : 

· Kca values for different CA configurations including FR2

· definition of overlap

Summary of proposals:
	
	Kca for FR1 NR PCell/PSCell
	Kca for NR FR1 SCells
	Kca for FR2 NR PCell/PScell/frequency where SCC neighbours are measured
	Kca for FR2 NR SCells where neighbour cell measurement on the SCC is not required

	FR1 CA with or without EN-DC
	1 (already agreed)
	Number of configured FR1 SCells (already agreed)
	N/A
	N/A

	FR2 intraband CA with or without EN-DC
	N/A
	N/A
	PCell/PSCell : 1 (Ericsson, Huawei, Docomo, )
	1 (Ericsson, Qualcomm)

(Number of FR2 SCells) for each FR2 SCC. (Huawei, Mediatek, Intel)

	FR1 +FR2 CA with or without EN-DC
	1 (Ericsson)

2 (Huawei, Samsung, Mediatek)

1 (Docomo)
	Number of configured FR1 SCells (Ericsson)

(Number of FR1 SCells + Number of FR2 bands) for each SCC where UE need to perform neighbour cell identification.
( Number of FR2 SCells - Number of FR2 bands) for each SCC where UE only need to perform serving cell measurements. (Huawei)
	1 (Ericsson)
2 (Huawei, Samsung Mediatek) (PCell, PSCell)

(Number of FR1 SCells + Number of FR2 bands) (Huawei, SCC where UE need to perform neighbour cell identification.)

1 (Docomo)


	1 (Ericsson)

( Number of FR2 SCells - Number of FR2 bands) (Huawei)

	FR2 interband CA
	NA
	NA
	Check if specified in rel15 (Ericsson)

1 (Domco?)

2 (Huawei, PCell, PSCEll)

(1 + Number of FR2 SCells - Number of FR2 bands) (Huawei, SCC where UE need to perform neighbour cell identification.)


	Check if  specified in rel15 (Ericsson)

2×(Number of FR2 bands - 1) (Huawei)




Definition of overlap : 

· SMTC on any component carrier are within 20ms of each other (Ericsson)

· Any 2 CC is overlapped if the starting point of the SMTC of a CC comes within 20ms before or within 20ms after the starting point of the SMTC of other CC.    (Mediatek)

· When SMTC window on a carrier is separated by [TBD] ms from SMTC windows on the other carriers, delay requirements for such carrier should not be relaxed, i.e. Kca = 1 for that carrier
Disucssion
Nokia: How long is expected for the offline processing of 5ms SMTC?

Agreements
FR2 interband CA Kca will not be defined in release 15 unless a FR2+FR2 interband CA combo is finalised by RAN4 RF in rel15
Scaling factor for multiple layer monitoring: R4-1812709

· Main open issues:

· Determination of CSF for inter-frequency measurement time based on tradeoff between gap utilization efficiency, UE complexity and network flexibility.

· Several proposals:

· Option 1 1: Scaling factor based on averaged gap occasions utilized for measurement (DCM)

· Option 2: Scaling factor based on maximum number of measured carriers on a MG occasion within GURP (DCM, E///) equivalent to CSF is defined as the minimum probability that a gap could be allocated to the measurement object (HW) or Scaling factor based on lowest measurement opportunity (MDK)
· Option 3: 

·  In Rel-15, only two scenarios are considered:

· Scenario 1: No partial overlapping SMTC of different MOs. That means SMTC occasions of different MO are either fully overlapped or fully non-overlapped. This includes the scenario where all MO have the same SMTC periodicity.

· Scenario 2: up to two SMTC periodicities are considered. One of SMTC is fully overlapped with MG. The other one is partially overlapped with MG, where SMTC periodicity is smaller than MGRP. 

· 〖CSF〗_inter is defined as the number of collided MO, including both partial and full SMTC colliding, with the target MO. 

· Recommended WF: 

· CSF to ensure efficient use of gaps – minimize unused gaps.

· Discuss handling of LTE and other RAT measurement objects

· Discuss handling of PRS and other sparse measurement opportunity signals

· Need consensus on the alternative to derive CSF for inter-frequency measurement and how to capture in spec.

Disucssion
Intel : Don’t want to use measurement opportunity if the UE has to calculate measurement opportunity.
Table 2: An example of gap occasion pattern based gap sharing scheme with Kintra=Kinter=2
[image: image1.emf]Gap shared or not S S S S S S S S S S S S S S S

Gap occasion 

pattern 1 2 3 2 1 2 3 2 1 2 3 2 1 2 3 2 1 2 3 2 1 2 3 2 1 2 3 2 1

Gap conduct 

intra/inter meas.

f1 intra f1 f1 f1 f1f1f1f1 f1f1 f1 f1 f1 f1 f1f1 f1 f1 f1f1 f1f1 f1 f1 f1 f1 f1 f1 f1 f1

f2 intra f2 f2 f2 f2 f2 f2 f2 f2

f3 inter f3 f3 f3 f3 f3 f3 f3 f3 f3 f3 f3 f3 f3 f3 f3

θ

1 1 1 1 1 1 1 1 1 1 1 1 1 1

θintra, j

2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

θinter, j

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

θintra

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

θinter

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

εi,j (intra)

1/41 1/41 1/41 1/41 1/41 1/41 1/41 1/41 1/41 1/41 1/41 1/41 1/41 1/41 1/4

εi,j (inter)

1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2


Agreements

For equal sharing, for a target MO, scaling factor for that MO is based on one maximum number of colliding MO +1  among all measurement gap occasion in Xms interval (X=160 if no PRS measurement, X=FFS with PRS)
For non equal sharing, for a target intra MO, scaling factor for that intra MO is based on the maxiumum between

· Kintra*( one maximum number of colliding intra MO +1  among all measurement gap occasion that require gap sharing  in Xms interval (X=160 if no PRS measurement, X=FFS with PRS)) 

· one maximum number of colliding intra MO +1  among all measurement gap occasion that does not require gap sharing  in Xms interval (X=160 if no PRS measurement, X=FFS with PRS) 

For non equal sharing, for a target interf/R MO, scaling factor for that interf/R MO is based on the maxiumum between

· Kinter*( one maximum number of colliding interf/R MO +1  among all measurement gap occasion that require gap sharing  in Xms interval (X=160 if no PRS measurement, X=FFS with PRS)) 

· one maximum number of colliding interf/R MO +1  among all measurement gap occasion that does not require gap sharing  in Xms interval (X=160 if no PRS measurement, X=FFS with PRS) 

RX beam selection for measurements

	R4-1812313.zip
	Discussion on UE Rx beam selection and measurement averaging
	Samsung

	R4-1812980.zip
	Discussion on Rx beam selection for RRM measurements
	Huawei, HiSilicon

	R4-1812981.zip
	Draft reply LS on Rx beam selection for RRM measurements
	Huawei, HiSilicon

	R4-1813136.zip
	Rx beam selection for RRM measurements
	Nokia, Nokia Shanghai Bell

	R4-1813137.zip
	[draft] LS reply on Rx beam selection for RRM measurements
	Nokia, Nokia Shanghai Bell

	R4-1813139.zip
	Draft CR on UE Rx beam selection and measurement averaging
	Nokia, Nokia Shanghai Bell

	R4-1813138.zip
	Draft CR on UE spherical measurement coverage
	Nokia, Nokia Shanghai Bell


Summary of open issues :

· How to select the samples from the set of monitored RX beams to report RRM measurements

· How to guarantee good coverage for RX beam sweeping

Summary of proposals:

Nokia

· UE is assumed to measure using sufficient UE Rx beam directions to cover 360 degrees at least every TSSB_measurement_period.

· The selection of Rx beam used to perform measurements is left to the UE implementation.

· Measurements for a given SSB should be based on the best obtained samples among the UE Rx beams during the measurement period, T SSB_measurement_period.

Samsung

· Observation 1: From RAN1’s LS, RAN4 is not required to answer the question to select two options of reported measurement. 

· Observation 2: Due to testability perspective, UE should have measurement to be reported is the best among the measurements based on each RX beam in the selected set, otherwise measurement accuracy can’t be evaluated. 

· Observation 3: Codebook design could be largely dependent on OEM’s antenna module design and placement, for which 3GPP can’t standardize.dd

· Proposal 1: UE measurement behavior related to UE Rx beam measurements during the TSSB_measurement_period shall not be mandated and should be totally up to UE implementation. 

· Observation 4: Good spherical coverage performance should be and also can be guaranteed by RF spherical coverage metric testing, especially considering RAN4 already agree to introduce RX spherical coverage metric.

Huawei

· Observation 1: Measurement to be reported should be the best among the measurements with all RX beams in the selected set.

· Proposal 1: RAN4 reach agreements that measurement to be reported is the best among the measurements with all RX beams in the selected set. The way to implement is left to UE. 

Agreeable way forward:

Proposed agreements: 

1. Measurement to be reported should be the best among the measurements with all RX beams in the selected set

2. How to select the set should be for UE implementation

3. Further discussion needed on how/if to capture in spec and whether LS reply is needed to RAN

4. Further discussion needed on whether spherical coverage requirement should be captured in RAN4 spec

Disucssion

Agreements

Dual SMTC in RRM requirements
	R4-1812090.zip
	Impact of dual SMTC in measurement requirements
	Ericsson

	R4-1812092.zip
	Introduction of RX beamforming in interfrequency FR2 requirements for PC2, PC3 and PC4
	Ericsson, Verizon

	R4-1812314.zip
	Discussion on dual SMTC periodicities for Intra-frequency measurement
	Samsung

	R4-1812500.zip
	Discussion on dual SMTC periodicities
	MediaTek inc.

	R4-1812982.zip
	Discussion on the impact of dual SMTCs on intra-frequency carrier
	Huawei, HiSilicon

	R4-1812989.zip
	CR for intra-frequency measurement requirements with dual SMTC (section 9.2.5)
	Huawei, HiSilicon

	R4-1812990.zip
	draft LS on SMTC in CellGroupConfig and RRCRelease
	Huawei, HiSilicon


Summary of open issues
Which approach from Gothenburg WF to select ?

· Option 1: 
Both Category A and Category B assume smtc1
· Option 2: 
Both Category A and Category B assume smtc2
· Option 3: 
· Category A always assumes smtc1
· Category B always assumes smtc2
· Option 4: 
· Scenario-based rule, e.g., Example shown in the next page
· Option 5:
· Category A assumes the configured smtc1 or smtc2 depending on PCI
· Category B: FFS 
Categorisation of requirements 


Proposed by Mediatek to refine category B into B1/B2 eg

· Category B1: Other L3 mobility measurement requirements are impacted, e.g., the requirements in Section 9.2.5.1, Section 9.2.5.2, Section 9.2.6.2, Section 9.2.6.3, Section 9.3.4, and Section 9.3.5. The calculation of carrier-specific scaling factors is needed to define the requirements of this category.

· Category B2: Other RRM requirements that are impacted, e.g., the RLM requirements in Section 8.1 and the restriction in Section 9.2.5.3. The requirements of this category are irrelevant to the carrier-specific scaling factor.

Determine Cat A/B1/B2 for each requirement according to

	Section
	Requirement
	Category

	6.1.1
	NR handover
	

	6.2.1
	RRC reestablishment
	

	6.2.3.2.1
	RRC connection release with redirection to NR
	

	8.1.2
	SSB based RLM
	

	8.1.3
	CSI based RLM
	

	8.2.1
	NSA: Interruptions with EN-DC
	

	8.2.2
	SA: Interruptions
	

	8.3.2
	SCell activation
	

	8.5.2
	Requirements for SSB based beam failure detection
	

	8.5.3
	Requirements for CSI based beam failure detection
	

	8.5.6
	Requirements for CSI-RS based candidate beam detection
	

	9.2.5.1
	PSS SSS search in intra-frequency gapless measurements
	

	9.2.5.2
	Measurement period in intra-frequency gapless measurements
	

	9.2.5.3
	Scheduling restriction
	

	9.2.6.1
	PSS SSS search in intra-frequency gap-based measurements
	

	9.2.6.2
	Measurement period in intra-frequency gap-based measurements
	

	9.3
	Inter-frequency measurements
	


 Table 1: Requirements categorisation in 38.133

	Section
	Requirement
	Category

	5.3.4
	NR FR1 target handover
	

	5.3.5
	NR FR2 target handover
	

	7.31.2
	PSCell addition
	

	7.32
	Interruptions with EN-DC
	

	7.35
	Interruptions with SFTD measurements
	

	8
	NR measurements in section 8
	


Table 2: Requirements categorisation in 36.133

Summary of proposals:

Ericsson 

· Proposal 1:  
Category A requirements assumes the configured smtc1 or smtc2 depending on PCI

· Observation 3: The UE should search for PSS/SSS assuming a periodicity of SMTC2

· Observation 4: The different PSS/SSS sync performance which will result for cells which are transmitting SSB with longer periodicity is reflected in “Note 1:
If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified”

· Observation 5:  The different measurement period due to different SMTC period for different cells is reflected in “Note 1:
If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified

· Proposal 2 : For all category B requirements, if the high layer in TS 38.331 signalling of smtc2 is present, T_SMTCperiod follows smtc2; Otherwise T_SMTCperiod follows smtc1.

Samsung
· Observation 1: Dual SMTC may make UE more complicated to perform measurement procedures in order to meet the requirements. Since UE is informed, the decision on measurement scheme would be best to be left to UE implementation.
· Observation 2: Under the condition SMTC2 is configured, current requirements are still feasible, though UE behaviors may be changed in some cases such as gap sharing and thus the scaling factor may be different between SMTC1 cells and SMTC2 cells.
· Observation 3: There is no need for specifying a unified SMTC periodicity for UE measurement requirement. Using SMTC period as indicated in the PCI list is justifiable.
· Proposal 1: RAN4 should study and identify all the requirements that dual SMTC may cause effect and add necessary notes to clarify the requirements in the spec.
Mediatek

· Proposal 1: For requirements not related to L3 mobility measurements, e.g., RLM, but impacted by the selection between 2 SMTC periodicities of intra-frequency measurement requirements, we assume smtc2 is always used for those intra-frequency measurement requirements.
· Proposal 2: For intra-frequency measurement requirements with 2 SMTC periodicities, the flexibility of UE to perform measurement based on either smtc1 or smtc2 should be allowed.
· Proposal 3: Use scenario-based rule to specify the requirements of category B1 and guarantee that UE has sufficient opportunities to detect cells configured with both smtc1 and smtc2.
· Proposal 4: If RAN4 cannot reach consensus on proposal 3, the measurement performance based on smtc1 should be first be guaranteed in Rel-15. 

Huawei

· Observation 1: It is agreed that SMTC2 should be used in scheduling availability for SSB based intra-frequency measurements if configured, Otherwise SMTC1 should be used.

· Observation 2: collision of intra-frequency SMTCs won’t affect requirements for intra-frequency measurement for FR1 so there is no need to consider dual SMTCs in the discussion of measurement on multiple serving CCs.

· Proposal 1: SMTC1 in MO should be used for handover, RRC re-establishment and RRC release with redirection if SMTC is absent in RRC command.

· Proposal 2: Send LS to RAN2 to inform RAN4’s decision.
· Proposal 3: If configured, SMTC2 in MO should be used in RLM/BFD/L1-RSRP requirements. Otherwise SMTC1 should be used.
· Proposal 4: FFS the potential impact of dual SMTCs on measurement on multiple serving CCs in FR2.

· Proposal 5: When dual SMTCs are configured for intra-frequency carrier, UE behavior given in the following table should be adopted. 
	
	Smtc2

	
	Fully overlapped
	Partially overlapped
	Fully non-overlapped

	Smtc1
	Fully overlapped
	Measure within MG

smtc1
	Measure within the MG

smtc1
	N/A

	
	
	Measure within MG

smtc2
	Measure within the MG overlaps with smtc1 and outside MG

smtc2
	

	
	Partially overlapped
	N/A
	Measure outside the MG

smtc1
	N/A

	
	
	
	Measure outside the MG

smtc2
	

	
	Fully non-overlapped
	N/A
	Measure outside MG

smtc1
	Measure outside MG

smtc1

	
	
	
	Measure outside MG

smtc2
	Measure outside MG

smtc2


Agreeable way forward:

CR in R4-1812989 to be revised to reflect outcome of meeting

Mpss/sss_sync_w/o_gaps and Mmeas_period_w/o_gaps
	R4-1812707.zip
	Remaining issues on requirements of intra-frequency measurement
	NTT DOCOMO, INC.

	R4-1812092.zip
	Introduction of RX beamforming in intrafrequency FR2 requirements for PC4
	Ericsson, Verizon


Summary of proposals: Mpss/sss_sync_w/o_gaps = Mmeas_period_w/o_gaps=24 for PC4, removal of square brackets from other requirements
Disucssion

Agreements

Collision of RRM measurement resources with uplink transmissions in FR1

	R4-1812479.zip
	Discussion on collision of RRM measurement resources with uplink transmissions in FR1
	LG Electronics Inc.

	R4-1812480.zip
	Reply LS on collision of RRM measurement resources with uplink transmissions in FR1
	LG Electronics Inc.

	R4-1813027.zip
	Discussion on LS on collision of RRM measurement resources with uplink transmissions in FR1 TDD
	Huawei, HiSilicon

	R4-1813028.zip
	LS reply on collision of RRM measurement resources with uplink transmissions in FR1 TDD
	Huawei, HiSilicon

	R4-1813029.zip
	Section 9.2.5.3 Scheduling availability for collision of RRM measurement resources with uplink transmissions in FR1 TDD
	Huawei, HiSilicon

	R4-1813524.zip
	Discussion on collision of RRM measurement resources with uplink transmissions in FR1 TDD


	Vivo


Summary of open issues : RAN1 has informed RAN4 of working assumption for prioritizing uplink flexibile transmission over measurement when UE detects a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 triggering the UE to transmit in UL in at least one of the symbols where the SSB or CSI-RS for RRM measurement on neighbour cell is transmitted
Summary of proposals:

LG

· Send LS to RAN1 including following sentence 

· RAN4 has concern of RAN1 working assumption to drop the opportunity of neighbour cell measurements for RRM measurement requirements which have been already specified in TS38.133.
Huawei

Proposal: In frequency range 1 unpaired spectrum, when UE detects a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 triggering the UE to transmit in UL in the symbols where the SSB or CSI-RS for RRM measurement on neighbor cell is transmitted, UE is not required to transmit in uplink on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols and 1 data symbol after each consecutive SSB symbols within SMTC window duration.

It is propose to feedback to RAN1 that no feasibility problem is rasied by this working assumption. 
More discussion of whether some RAN4 spec changes is needed could be considered, although no clear revision is forseen at current stage.

Vivo

It is propose to feedback to RAN1 that no feasibility problem is rasied by this working assumption. 
More discussion of whether some RAN4 spec changes is needed could be considered, although no clear revision is forseen at current stage.

Disucssion

Agreements
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