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1 Frequency layer number, cell number and beam number
1.1 Contributions list

	TDoc
	Title
	Source

	R4-1806332
	CR on UE measurement capability in connected mode for TS38.133
	Intel Corporation

	R4-1806386
	Remaining issues on UE measurement capability
	NTT DOCOMO, INC.

	R4-1806552
	On measurement capability for SSB based measurements
	Ericsson

	R4-1806553
	Measurement capability for SSB based measurements
	Ericsson

	R4-1807333
	Remaining issue on UE measurement capability
	Huawei, HiSilicon

	R4-1807334
	CR on TS38.133 for UE measurement capability
	Huawei, HiSilicon

	R4-1807463
	Further discussion on UE measurement capability
	ZTE

	R4-1807549
	UE measurement capability
	Nokia, Nokia Shanghai Bell

	R4-1807706
	Way Forward on Measurement Requirements and Capability for FR2 Intra-frequency
	Qualcomm Incorporated, Mediatek


1.2 Proposals summary
	Companies
	Proposals

	Intel
	R4-1806332
9.2.3.2
Requirements for FR2

For each intra-frequency layer the UE shall be capable of monitoring at least [4] cells.

For each intra-frequency layer, during each layer 1 measurement period, the UE shall be capable of monitoring at least [16] SSB with different SSB index and/or PCI and the UE shall be capable of monitoring at least one SSB per cell.



	NTT DoCoMo
	R4-1806386
Proposal 1: UE measurement capability requirements especially on number of SSBs should be defined as below.

· If intra-frequency measurement is enabled only for one CC within the band, UE shall be capable of measuring at least 24 SSBs for the CC.

· If intra-frequency measurement is enabled for multiple CCs within the band, UE shall be capable of measuring at least 24 SSBs for one CC such as PCell/PSCell frequency layer or one of SCells frequency layer. For other SCell CCs within the band, UE shall be capable of measuring at least [1] SSB for each CC. 
Proposal 2: Regarding the number of cells on FR2 intra-frequency layer, UE shall be capable of measuring at least [8] cells.

	Ericsson
	R4-1806552
· Proposal 1: In FR2, the UE shall be capable of measuring on up to 8 intra-frequency cells.

· Proposal 2: In FR2 and UE not configured with NR-NR DC, the UE shall be capable of measuring at least 24 intra-frequency beams (including serving beam and neighbor beams) per FR2 carrier but up to [72] intra-frequency beams in total for all configured FR2 carriers on up to 8 FR2 CCs.

· Observation: RAN4 could further discuss whether the number of beam measurements on all deactivated FR2 carriers could be smaller than the number of beam measurements on all activated FR2 carriers (e.g., out of 72 intra-frequency beam measurements 48 could be for all activated CCs and 24 beam measurements on all deactivated CCs)

· Proposal 3: When the UE is configured with NR-NR DC, the UE shall be capable of measuring by 24 intra-frequency beams more compared to non-DC case.

· Proposal 4: The number of monitored beams in a serving cell can be not smaller than the number of RLM-RS resources.

	Huawei, HiSilicon
	R4-1807333
Proposal 1: in FR2, UE shall be able to simultaneously monitor 7 intra-frequency cells.
Proposal 2: in FR2, UE shall be able to simultaneously monitor 19 SSBs with different SSB index and/or different PCI per intra-frequency

	ZTE
	R4-1807463
Proposal 1: The UE shall be capable of monitoring at least [8] cells when measurement is only on PCC for intra-frequency measurement in FR2. 

Proposal 2: The UE shall be capable of monitoring at least [24] beams when measurement is only on PCC for intra-frequency measurement in FR2. 

Proposal 3: The UE shall be capable of monitoring at least [1] beams per cell on any SCCs when measurements are on PCC and SCCs.



	Nokia, Nokia Shanghai Bell
	R4-1807549
Proposal 1: In FR2 the UE is allowed a UE Rx beam forming scaling factor, N3, of 4. I.e. N3=4.

Proposal 2: In FR2 the UE is allowed a UE Rx beam forming scaling factor, N=N1=N2=N3=4.

Proposal 3: In FR2 the UE shall be able to monitor at least 6 cells on intra-frequency carrier.

Proposal 4: In FR2 the UE should be able to monitor at least 24 beams on intra-frequency carrier.

Proposal 5: In FR2 the UE should be able to monitor at least 10 beams per inter-frequency carrier.

Proposal 6: In FR1 the UE should be able to monitor at least 16 beams on intra-frequency carrier.

Proposal 7: In FR1 the UE should be able to monitor at least 8 beams per inter-frequency carrier.

	Qualcomm Incorporated, Mediatek
	R4-1807706
For measurement capability in FR2 intra-frequency, the following values are proposed:
FR2
Intra-Frequency

#cells

#SSBs

6

24

For FR2 the UE is required to meet the measurement requirements only on a single CC out of all the CCs configured in the same band(PSCell or PCell or 1 SCell if PCell is in a different band)




1.3 Discussion:

· Recommended contribution: R4-1806552(Ericsson), R4-1807706(Qualcomm)
· Summary of open issues: 

	FR2
	
	

	Intra-Frequency
	
	

	#cells
	#SSBs
	Company
	Comment

	4
	16
	Intel
	

	8
	24
	NTT DOCOMO
	· If intra-frequency measurement is enabled only for one CC within the band, UE shall be capable of measuring at least 24 SSBs for the CC.

· If intra-frequency measurement is enabled for multiple CCs within the band, UE shall be capable of measuring at least 24 SSBs for one CC such as PCell/PSCell frequency layer or one of SCells frequency layer. For other SCell CCs within the band, UE shall be capable of measuring at least [1] SSB for each CC. 


	8
	24
	Ericsson
	· In FR2 and UE not configured with NR-NR DC, the UE shall be capable of measuring at least 24 intra-frequency beams (including serving beam and neighbor beams) per FR2 carrier but up to [72] intra-frequency beams in total for all configured FR2 carriers on up to 8 FR2 CCs.
· When the UE is configured with NR-NR DC, the UE shall be capable of measuring by 24 intra-frequency beams more compared to non-DC case.

	7
	19
	Huawei
	

	8
	24
	ZTE
	

	6
	24
	Nokia
	

	6
	24
	Qualcomm Incorporated, Mediatek
	For FR2 the UE is required to meet the measurement requirements only on a single CC out of all the CCs configured in the same band(PSCell or PCell or 1 SCell if PCell is in a different band)


· Options collected from companies’ contributions: 
· Option 1: From NTT DoCoMo (R4-1806386)
	FR2
	

	Intra-Frequency
	

	#cells
	#SSBs
	Comments

	8
	24
	· If intra-frequency measurement is enabled only for one CC within the band, UE shall be capable of measuring at least 24 SSBs for the CC.

· If intra-frequency measurement is enabled for multiple CCs within the band, UE shall be capable of measuring at least 24 SSBs for one CC such as PCell/PSCell frequency layer or one of SCells frequency layer. 

· For other SCell CCs within the band, UE shall be capable of measuring at least 1 SSB for each CC.

· In Rel-15, UE is not expected to be configured with more than 1 intra-frequency RSRP or RS-SINR measurements in FR2 band.

· In Rel-15, UE is not expected to be configured with more than [8] intra-frequency RSRQ measurements in FR2 band so that total number of SSBs UE shall be capable of measuring on FR2 does not exceed [31]. 


· Option 2: From Qulcomm and MediaTek (R4-1807706)

	FR2
	

	Intra-Frequency
	

	#cells
	#SSBs
	Comments

	6
	24
	· For FR2 the UE is required to meet the measurement requirements only on a single CC out of all the CCs configured in the same band(PSCell or PCell or 1 SCell if PCell is in a different band)


· Option 3: From Ericsson (R4-1806552)

	FR2
	

	Intra-Frequency
	

	#cells
	#SSBs
	Comments

	8
	24
	· In FR2 and UE not configured with NR-NR DC, the UE shall be capable of measuring at least 24 intra-frequency beams (including serving beam and neighbor beams) per FR2 carrier but up to [72] intra-frequency beams in total for all configured FR2 carriers on up to 8 FR2 CCs.
· When the UE is configured with NR-NR DC, the UE shall be capable of measuring by 24 intra-frequency beams more compared to non-DC case.


· Option 4: From Ericsson

	FR2
	

	Intra-Frequency
	

	#cells
	#SSBs
	Comments

	8
	24
	· UE not configured with NR-NR DC: 24 intra-frequency beams on PCC and [24] intra-frequency beams on all other CCs.

· UE configured with NR-NR DC: 24 intra-frequency beams on PCC, 24 intra-frequency beams on PSCC, and [24] intra-frequency beams on all other CCs.


· Revised CR based on R4-1806332 (Intel) 
1.4 Summary of views for discussion:

	Company
	Prefer Option
	Comments

	Intel
	Option 2
	We prefer option 2 which focus on the one carrier out of all the CCs, but we can also compromise to agree on the option 1 if the configured “other SCell CCs”  can be limited to a certain number, e.g. 3CCs and the cell number can be reduced to 6. 

	Samsung
	Option 2
	Not quite sure what is the compromise we can have for option 1, especially considering it seems RAN1 work needed to change RSRQ definition in some proposed compromise. 

	Nokia
	
	We have concerns on too relaxed CC measurements. Our proposal is that for PCell and PSCell carrier, the UE shall be capable of measuring at least 6 intra-frequency cells and 24 intra-frequency SSB based beams in FR2.

For each band configured for CA, the UE shall be capable of measuring at least 6 cells and 24 SSB based beams on at least one CC.

For intra-band CC the UE shall be capable of measuring at least [FFS] cells and [FFS] SSB based beams on [FFS] CCs.

	
	
	


	
	FR2
	
	

	
	Intra-Frequency
	
	

	
	#cells
	#SSBs
	Company
	Comment

	
	
	
	
	· 
· 
· 
· 
· 

	
	
	
	
	· 

	Option 4
	8
	24
	Ericsson, Nokia
	· UE not configured with NR-NR DC: 24 intra-frequency beams on PCC and [24] intra-frequency beams on all other CCs.
· UE configured with NR-NR DC: 24 intra-frequency beams on PCC, 24 intra-frequency beams on PSCC, and [24] intra-frequency beams on all other CCs.

	Option 5
	6
	24
	Qualcomm, DOCOMO, MediaTek, Intel, Samsung, Huawei
	· For FR2 the UE is required to meet the measurement requirements only on a single CC out of all the CCs configured in the same band(PSCell or PCell or 1 SCell if PCell is in a different band)
· UE is only required to measure one beam with RSRP/RSRQ for each of the other CCs (the number of other CC can be up to 7)


1.5 Agreements:

2 Measurement objects merging
2.1 Contributions list

	TDoc
	Title
	Source

	R4-1806347
	On UE measurement with MO configured by MN and SN
	Intel Corporation

	R4-1807381
	Way forward on the same MOs congifured by MN and SN
	Huawei, HiSilicon

	R4-1807382
	Clarification on UE measurement capability with same MOs configured by MN and SN on TS38.133
	Huawei, HiSilicon

	R4-1807383
	Clarification on UE measurement capability with same MOs configured by MN and SN on TS36.133
	Huawei, HiSilicon

	R4-1807391
	Discussion on considering MOs configured by MN and SN as one
	Huawei, HiSilicon

	R4-1807764
	Discussion on how to count carriers in NR
	Nokia, Nokia Shanghai Bell

	R4-1807765
	CR for 38.133 Clarification on the total number of carrier frequency layers
	Nokia, Nokia Shanghai Bell

	R4-1807766
	CR for 36.133 Clarification on the total number of carrier frequency layers
	Nokia, Nokia Shanghai Bell


2.2 Proposals summary

	Companies
	Proposals

	Intel
	R4-1806347
Proposal 1: As long as additional UE measurement efforts are needed for two MOs compared with that for single MO, then those two MOs shall be counted as two layers for UE measurement capability requirement and measurement requirement design.  

Proposal 2: Two MOs with different SCS shall be counted as two layers.

Proposal 3: Two MOs with different SMTC configuration shall be counted as two layers.

Proposal 4: Two MOs with different useServingCellTimingForSync indication shall be counted as two layers.

Proposal 5: Two MOs with different RSSI Measurement resources configuration shall be counted as two layers.

	Huawei, HiSilicon
	R4-1807391
Proposal 1. If two MOs corresponding to the same carrier can be counted as one, it is NW’s work to determine the configuration for measurement.

	Nokia, Nokia Shanghai Bell
	R4-1807764
Proposal 1: If MN and SN each separately configure a measurement object for the same carrier frequency layer, this is counted as one carrier frequency layer, if the MOs are for same center frequency. Additionally:

a. If MN and SN configure different SMTC periods for the same carrier frequency, UE should take the SMTC with the shortest SMTC as the effective SMTC period for the carrier frequency layer.

b. If MN and SN configure different SMTC offsets for the same carrier frequency, the UE selects the MN configuration to be used i.e. the UE would select MN SMTC offset.

c. If MN and SN configure different SMTC durations for the same carrier frequency, UE should take the longest one as the effective SMTC duration for the target carrier.

Proposal 2: It should be clarified in the measurement performance requirements that independently of measuring both MOs or only one of them, the two MOs are counted as one.


2.3 Discussion:
· Recommended contribution: R4-1806347 (Intel), R4-1807764(Nokia)
· Summary of open issues: 

· Option 1: As long as additional UE measurement efforts are needed for two MOs compared with that for single MO, then those two MOs shall be counted as two layers for UE measurement capability requirement and measurement requirement design
· Two MOs with different SCS shall be counted as two layers.

· Two MOs with different SMTC configuration shall be counted as two layers.

· Two MOs with different useServingCellTimingForSync indication shall be counted as two layers.

· Two MOs with different RSSI Measurement resources configuration shall be counted as two layers.

· Option 2: If MN and SN each separately configure a measurement object for the same carrier frequency layer, this is counted as one carrier frequency layer, if the MOs are for same center frequency.
· If MN and SN configure different SMTC periods for the same carrier frequency, UE should take the SMTC with the shortest SMTC as the effective SMTC period for the carrier frequency layer.

· If MN and SN configure different SMTC offsets for the same carrier frequency, the UE selects the MN configuration to be used i.e. the UE would select MN SMTC offset.

· If MN and SN configure different SMTC durations for the same carrier frequency, UE should take the longest one as the effective SMTC duration for the target carrier

· Tentative agreement: 
· Way forward could be revised from R4-1807381 (Huawei)
· Revised CR based on R4-1807382/R4-1807383 (Huawei) or R4-1807765/R4-1807766 (Nokia)
2.4 Summary of views for discussion:

(1) Principle: As long as additional UE measurement efforts are needed for two MOs compared with that for single MO, then those two MOs shall be counted as two layers for UE measurement capability requirement and measurement requirement design.
	Company
	Comments on the MO merging principle wording

	Intel
	As long as additional UE measurement efforts are needed for two MOs compared with that for single MO, then those two MOs shall be counted as two layers for UE measurement capability requirement and measurement requirement design; the additional efforts means UE needs additional measurement resource or activities to deal with different SCS, different timing, and so on.

	Samsung
	The principle is okay for us. 

	Nokia
	The principle is acceptable. However, it needs to be clarified what conditions causes additional measurements on UE side – which parameters, if different between two object configurations, causes additional UE measurements effort.

Our understanding of additional measurements effort is that the UE cannot measure the objects simultaneously with same physical measurement. 
Note: according to RAN2 the NR-ARFCN is used to indicate SSB location in MO, and RAN2 assumes that it points to the center of the SSB (R4-1805670)


(2) Two MOs with different SCS shall be counted as two layers. (agreed in the chairmen note)

(3) Two MOs with different SMTC configuration

	Company
	View

	Intel
	In case the actual SMTC occasions of two MOs are not fully overlapped on the time domain; those two MOs shall be counted as two layers

	Samsung
	We prefer two MOs need to be regarded in this case, since it is the option without any of implication to RAN2 work. 

	Nokia
	Our view is that it is possible for the UE to measure both MOs using one single measurement even if SMTC configurations are not fully overlapping (i.e. SMTC duration, periodicity or offset can be different). This would not impact the UE measurement effort and the two MOs can be as one.


(4) Two MOs with different useServingCellTimingForSync indication.
	Company
	View

	Intel
	Two MOs with different useServingCellTimingForSync indication shall be counted as two layers

	Samsung
	Two MO with different useServingCellTimingForSync indication could mean the same layer, but it depends on RAN2’s understanding for timing reference definition. 
e.g., if RAN2 can confirm MOs are synchronized with the current SpCell which configures the MO, then it is possible different values of useServingCellTimingForSync even if MN and SN intend to configure the exact same MO.

	Nokia
	The MO can be synchronized to either MN or SN. It is not clear how this condition is relevant as it does not affect whether the UE can perform the measurement of the two MOs simultaneously. This parameter can be different without affecting the UE measurement effort and the two MOs can be counted as one.


(5) Two MOs with different RSSI Measurement resources configuration
	Company
	View

	Intel
	Two MOs with different RSSI Measurement resources configuration shall be counted as two layers

	Samsung
	Counted as two layers. 

	Nokia
	Agree with Intel. If the two different RSSI configurations are such that the UE cannot measure both simultaneously. However, if the UE can measure RSSI according to the RSSI configurations simultaneously it should affect the UE measurement effort and the two MOs can be counted as one.


2.5 Agreements:

3 Event triggering and reporting criteria
3.1 Contributions list

	TDoc
	Title
	Source

	R4-1806560
	Reporting criteria for positioning measurements
	Ericsson


3.2 Proposals summary

	Companies
	Proposals

	Ericsson
	R4-1806560
Measurement category
Ecat
Note
Intra-frequency Note 1
9

Events for any one or a combination of intra-frequency SS-RSRP, SS-RSRQ, and SS-SINR for NG-RAN intra-frequency cells

Inter-frequency

10

Events for any one or a combination of inter-frequency SS-RSRP, SS-RSRQ, and SS-SINR for NG-RAN inter-frequency cells

Inter-RAT (E-UTRA FDD, E-UTRA TDD)
10
Only applicable for UE with this (inter-RAT) capability when the UE is not configured with EN-DC operation.

Inter-RAT (E-UTRA FDD, E-UTRA TDD) RSTD
1
Inter-RAT RSTD measurement reporting for UE supporting OTDOA; 1 report capable of minimum 16 inter-RAT cell measurements.

Only applicable for UE with this (inter-RAT RSTD via LPP [22]) capability and when the UE is not configured with EN-DC operation.

Inter-RAT (E-UTRA FDD, E-UTRA TDD) RSRP and RSRQ measurements for E-CID
1
Inter-RAT RSRP and RSRQ measurements for E-CID reported to E-SMLC via LPP [22]. One report capable of at least in total 10 inter-RAT RSRP and RSRQ measurements. Applicable to UE capable of reporting inter-RAT RSRP and RSRQ to E-SMLC via LPP and when the UE is not configured with EN-DC operation.
NOTE 1:
When the UE is configured with PSCell and SCell carrier frequencies, Ecat for Intra-frequency is applied per serving frequency.




3.3 Discussion:
· CR R4-1806560 from Ericsson: is it agreeable?
3.4 Agreement
