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1. DL RMCs
1.1 Contributions list

	Agenda
	Tdoc
	Type
	Title
	Source

	5.5
	R4-1808737
	Discussion
	DL RMCs for UE RF requirements
	Intel Corporation

	5.5
	R4-1808738
	draftCR
	Draft CR on NR UE REFSENS SNR FRC for FR1
	Intel Corporation

	5.5
	R4-1808739
	draftCR
	Draft CR on NR UE REFSENS SNR FRC for FR2
	Intel Corporation

	5.5
	R4-1808941
	Discussion
	Remaining issues on TDD configuration for REFSENS
	DOCOMO Communications Lab.

	5.5
	R4-1809295
	Discussion
	Discussion on the number of HARQ process and K1 value for NR UE REFSENS
	Huawei, HiSilicon


1.2 Summary of proposals
	Company
	List of proposals

	Intel
(R4-1609706)
	Proposal 1:
Reuse REFSENS RMCs for FR2 Maximum input level requirements.

Further discuss RMCs for Maximum input level test cases for FR1. Reuse LTE 64QAM CR 3/4 and 256QAM CR 4/5 assumptions as the starting point.

Proposal 2:
Define REFSENS tests under following simulation assumptions

· Use {DDDSU} UL-DL pattern with 1.25 ms for FR1 case with 60 kHz SCS

· Use 8 HARQ processes for FR1 case with 30 kHz SCS and FR2 case with 120 kHz

· Use HARQ timing from Figure 2 for REFSENS SNR tests in TDD scenarios

	DOCOMO
(R4-1808941)
	Observation 1: If {DDDDDDDSUU} is configured by TDD-UL-DL-ConfigCommon, subframe number is not aligned between LTE and NR (2ms difference) as Fig.2. This aspect should be considered for actual test set up.
Proposal 1: K1 values for 30kHz SCS with {DDDDDDDSUU} and S = {D6, G4, U4} are as follows.
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Proposal 2: For the maximum number of HARQ process for 30kHz SCS, select either of the following two alternatives:

· Alt.1: Apply 16 processes for REFESNS requirements

· Alt.2: Apply 8 processes for REFESNS requirements and 16 processes for UE demodulation requirements.

Proposal 3: K1 values for 120kHz SCS with {DDDSU} and S = {D10, G2, U2} are as follows.
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Proposal 4: For the maximum number of HARQ process for 120kHz SCS, select either of the following two alternatives:

· Alt.1: Apply 16 processes for REFESNS requirements

· Alt.2: Apply 8 processes for REFESNS requirements and 16 processes for UE demodulation requirements.



	Huawei
(R4-1809295)
	Proposal 1: Real gNB processing time should be considered in the test setup to make the test more practical and meaningful.

Proposal 2: Select 8 HARQ processes and K1 = {2, 3, 4, 6}for slot format {DDDSU} for 15kHz subcarrier spacing.
Proposal 3: Select 16 HARQ processes and K1 = {2, 3, 4, 5, 6, 7, 8} for slot format = {DDDDDDDSUU} with 30kHz subcarrier spacing.

Proposal 4: Select 10 HARQ processes and K1 = {2, 3, 4, 6}for slot format {DDDSU} for 60kHz subcarrier spacing.

Proposal 5: Select 16 HARQ processes and K1 = {2, 3, 4, 6} for slot format = {DDDSU} with 120kHz subcarrier spacing.


1.3 Discussion

1.3.1 List of required DL RMCs for UE RF TX/RX requirements
· Background: LTE RMCs (note: based on AH chair review)
· UE RF RX requirements

· REFSENS, ACS, Blocking characteristics, Spurious response, Intermodulation characteristics: QPSK, 1/3, Full allocation

· Maximum Input Level: 64QAM 3/4 with partial and full allocation, 256QAM 4/5 with full allocation
· UE RF TX requirements

· Frequency error: QPSK 1/3, Full allocation

· Other tests: N/A

· NR DL RMCs

· Current status in RAN4 (TS 38.101-1/38.101-2)

· UE RF RX requirements:

· REFSENS: QPSK, 1/3, Full allocation (FDD – Done, TDD – In Progress)

· Maximum input level:

· FR1: Reference measurement channel is [TBD] for 64-QAM. Reference measurement channel is [TBD] for 256-QAM (38.101-1 Table 7.4-1).
· FR2: Reference measurement channel is specified in Annex A.3.2: QPSK, R=1/3 variant with one sided dynamic OCNG Pattern as described in Annex A.
· Other RX requirements (ACS, Blocking characteristics, spurious response, and intermodulation characteristics): RMCs not defined.
· UE RF TX requirements: RMCs not defined
· RAN5 WG inputs 
· R5-183931 LS on RAN4-RAN5 5G-NR RF pending issues

	In order to complete RAN5 work related to these dependencies on time (Aug-2018), following RAN4 5G-NR RF pending issues is requested to be completed by RAN4#AH-1807 meeting (July-2018). Please refer the attached xls for the dependencies.

· TS38.521-1<>TS38.101-1

· 6.2.1 MOP, 6.3.3 Tx ON/OFF

; UL RMC, Transient mask

· 7.3 General Reference Sensitivity

; DL RMC /UL RMC, OCNG, DL Signal level (PDSCH, PDCCH)

· 6.4 Freq error and EVM


; Finalize requirements, and  Annex F (Transmit modulation measurement)

· TS38.521-2<>TS38.101-2

· Finalize requirement plan in 38.101-2
; 6.2, 6.3, 7.3, 7.4, 7.5

· MOP (with EIRP and TRP requirements)
; UL RMC, MPR Config

· REFSENS (with Rx peak beam EIS req.)
; DL/UL RMC, UL RMC, RSRP accuracy requirements




· R5-183950 Required RMCs and parameters for few selected NR RF test cases (note: document was recommended by RAN5 as official summary of views)
· Frequency Error test: DL RMC is same as REFSENS RMC
· Maximum output test: DL RMC for Tx tests can be defined by RAN5 as it is not critical for the test outcome
· Proposals for discussion

· Further define RMCs for Maximum input level test

· Reuse REFSENS RMC for other RX requirements 

· Reuse REFSENS RMC for TX frequency error requirements
Agreements: 

· Further define DL RMCs for Maximum input level tests
· REFSENS RMC can be reused for other UE RF RX requirements (except Maximum input level test)

1.3.2 REFSENS RMC
· RAN4 87 agreements
	· Common for FR1 and FR2

· K0 = 0 for all SCSs

·  For K1 values:

· Fixed K1 values in the specification only for testing purpose

· Exact K1 values will be discussed and decided in the next July ad-hoc meeting

· For 15kHz SCS in FR1:

RRC configurations

Agreements

UL-DL-configuration-common
referenceSubcarrierSpacing
15 kHz

dl-UL-TransmissionPeriodicity
ms5
nrofDownlinkSlots
3
nrofDownlinkSymbols
10
nrofUplinkSlots
1

nrofUplinkSymbols
2

PDSCH-ServingCellConfig

nrofHARQ-ProcessesForPDSCH

8

· For 30kHz SCS in FR1

· Slot format = {DDDDDDDSUU}

· S = {D6, G4, U4}

· For 60kHz SCS in FR1

· {DDDSU} with 1.25 ms is agreed as working assumption
· {DDSU} with 1 ms if Rel.15 RAN2 spec does not allow this configuration before July RAN4 ad-hoc meeting
· S = {D6, G4, U4}

· HARQ process is 8

· For 60kHz SCS in FR2

· Slot format = {DDDSU} 

· S ={D4, G6, U4}

· Number of HARQ is 8

· For 120kHz SCS in FR2

· Slot pattern = {DDDSU}

· S ={D10, G2, U2}


· TDD UL-DL configurations for 60kHz SCS in FR1

· Option 1: Confirm working assumption

· {DDDSU} with 1.25 ms periodicity

· S = {D6, G4, U4}

Discussion:

E///: Our view is that REFSENS does not represent practical scenario
· Number of HARQ processes

· FR1 30 kHz

· Option 1: 8 (Intel, QC)
· Option 2: 16 (NTT DOCOMO, Huawei)
· Option 3: Apply 8 processes for REFESNS requirements and 16 processes for UE demodulation requirements (NTT DOCOMO, E///)
Discussion



Intel: for Option 2, why BS processing time is worse than UE processing time?



NTT DOCOMO: Some NW vendors have large processing time



Huawei: we should align with LTE


Intel: NR supports LDPC and front-loaded DMRS which enable faster processing time



Huawei: BS needs to process multiple UEs.

E///: it is a just test configuration which does not have anything common with typical deployments. Cannot accept Option 2.




QC: agree with E///


NTT DOCOMO: Option 3 is compromise solution

E///: Support DCM

Agreement: 

For FR1 30 kHz 
Apply 8 HARQ processes for REFESNS requirements 
At least some test cases with 16 HARQ processes shall be defined for Rel-15 UE demodulation requirements
· FR2 120 kHz

· Option 1: 8 (Intel)
· Option 2: 16 (NTT DOCOMO, Huawei)
· Option 3: Apply 8 processes for REFESNS requirements and 16 processes for UE demodulation requirements  (NTT DOCOMO)
Agreement: 
For FR2 120 kHz
Apply 8 HARQ processes for REFESNS requirements 

At least some test cases with 16 HARQ processes shall be defined for Rel-15 UE demodulation requirements
· HARQ timing (K1 value)
· FR1 15 kHz
· Option 1 (Intel): {2,3,4,6}
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· Option 2 (HW): K1 = {2, 3, 4, 6}for slot format {DDDSU}
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Agreement: 
HARQ timing for FR1 15 kHz
· K1 = {2, 3, 4}
· HARQ feedbacks for PDSCH in D slots 0, 1, 2 are sent in U slot 4 (slot numbering is from 0)
· FR1 30 kHz

· Option 1 (Intel): {2,4,6,7}
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· Option 2 (NTT DOCOMO): {2,3,4,5,6,7}
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· Option 3 (Huawei): K1 = {2, 3, 4, 5, 6, 7, 8} for slot format = {DDDDDDDSUU}
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Agreement: 

HARQ timing for FR1 30 kHz
K1 = {2, 3, 4, 5, 6, 7, 8}. 

HARQ timing shall be included into RMC description

HARQ feedbacks for PDSCH in D slots 0, 1, 2, 3, 4, 5, 6 are sent in U slot 8.
NTT DOCOMO: this does not preclude using other K1 values in UE Demodulation requirements
· FR1 60 kHz

· Option 1 (Intel): {2,3,4,6}
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· Option 2 (Huawei): K1 = {2, 3, 4, 5, 6, 7, 8} for slot format = {DDDDDDDSUU}
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Agreement: 

HARQ timing for FR1 60 kHz
K1 = {2, 3, 4}. 

HARQ feedbacks for PDSCH in D slots 0, 1, 2 are sent in U slot 4 (slot numbering is from 0)
· FR2 60 kHz

· Option 1 (Intel): {2,3,4,6}
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· Option 2 (Huawei): K1 = {2, 3, 4, 5, 6, 7, 8} for slot format = {DDDDDDDSUU}
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Agreement: 

HARQ timing for FR2 60 kHz
K1 = {2, 3, 4}. 

HARQ feedbacks for PDSCH in D slots 0, 1, 2 are sent in U slot 4 (slot numbering is from 0)
· FR2 120 kHz

· Option 1 (Intel): {2,3,4,6}
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· Option 2 (NTT DOCOMO): {2,3,4,5}
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· Option 3 (Huawei): K1 = {2, 3, 4, 6} for slot format = {DDDSU}
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Agreement: 

HARQ timing for FR1 15 kHz
K1 = {2, 3, 4}. 

HARQ feedbacks for PDSCH in D slots 0, 1, 2 are sent in U slot 4 (slot numbering is from 0)
1.3.3 Maximum input level RMC
· FR1 RMC
· Background: TS 38.101-1

· Reference measurement channel is [TBD] for 64-QAM. 
· Reference measurement channel is [TBD] for 256-QAM (38.101-1 Table 7.4-1).

· MCS

· Option 1: Reuse LTE 64QAM CR 3/4 and 256QAM CR 4/5 assumptions
· Other parameters

Table 2. Test Parameters

	Parameter
	Unit
	Value

	CORESET frequency domain allocation
	
	

	CORESET time domain allocation
	
	

	PDSCH mapping type
	
	

	PDSCH start symbol index (S)
	
	

	Number of consecutive PDSCH symbols (L)
	
	

	PDSCH PRB bundling
	PRBs
	

	Dynamic PRB bundling
	
	

	MCS table for TBS determination
	
	

	Overhead value for TBS determination
	
	

	First DMRS position for Type A PDSCH mapping
	
	

	DMRS type
	
	

	Number of additional DMRS
	
	

	FDM between DMRS and PDSCH
	
	

	TRS configuration
	
	


Table 2. Additional parameters for FDD tests

	Parameter
	Unit
	Value

	Number of HARQ Processes for FDD tests
	
	

	K1 value for FDD tests
	
	


Table 3. Additional parameters for TDD tests

	Parameter
	Value

	
	SCS 15 kHz (µ=0)
	SCS 30 kHz (µ=1)
	SCS 60 kHz (µ=2)

	UL-DL configuration
	referenceSubcarrierSpacing
	15 kHz
	30 kHz
	60 kHz

	
	dl-UL-TransmissionPeriodicity
	
	
	

	
	nrofDownlinkSlots
	
	
	

	
	nrofDownlinkSymbols
	
	
	

	
	nrofUplinkSlot
	
	
	

	
	nrofUplinkSymbols
	
	
	

	Number of HARQ Processes
	
	
	

	K1 value
	
	
	


Agreement: Maximum input level RMC for FR1
Reuse LTE 64QAM CR 3/4 and 256QAM CR 4/5 assumptions 

Conclusion: continue the discussion on the target Maximum input level parameters to be defined.
· FR2 RMC
· Background: TS 38.101-2

· Reference measurement channel is … QPSK, R=1/3 …
· RMC definition

· Option 1: Reuse FR2 REFSENS RMCs
Conclusion: further discuss offline

2. OCNG

2.1 Contributions list

	Agenda
	Tdoc
	Type
	Title
	Source

	5.5
	R4-1808849
	draftCR
	Draft CR on OCNG pattern for FR2 REFSENS tests
	Qualcomm Incorporated

	5.5
	R4-1808852
	draftCR
	Draft CR on OCNG pattern for FR1 REFSENS tests
	Qualcomm Incorporated

	5.4.1.2
	R4-1808806
	Discussion
	Downlink power allocation for UE demodulation requirements
	Ericsson


2.2 Summary of proposals

	Company
	List of proposals

	Qualcomm
(R4-1808852)
	Proposed OCNG patterns:
· OCNG FDD pattern 1: One sided dynamic OCNG FDD pattern 

· OCNG FDD pattern 2: Two sided dynamic OCNG FDD pattern

· OCNG TDD pattern 1: One sided dynamic OCNG TDD pattern 

· OCNG TDD pattern 2: Two sided dynamic OCNG TDD pattern

	Qualcomm
(R4-1808849)
	Proposed OCNG patterns:

· OCNG TDD pattern 1: One sided dynamic OCNG TDD pattern 
· OCNG TDD pattern 2: Two sided dynamic OCNG TDD pattern

	Ericsson
(R4-1808806)
	Proposal 2: OCNG relative power level of the i-th virtual UE is defined as γi = PDSCHi EPRE / OCNG EPRE.


2.3 Discussion
· OCNG type for RF requirements

· Option 1: Define both one sided and two sided OCNG

· Option 2: Define one sided OCNG only
· Question: Do we need to differentiate between one/two sided OCNG for NR?
· OCNG signal

· Option 1: 
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated
· OCNG numerology

· Option 1: Same as PDSCH SCS

· OCNG DMRS 

· Is OCNG DMRS needs to be defined?

· OCNG relative power level definition
· Option 1: γi = PDSCHi EPRE / OCNG EPRE.
· Transmission scheme for OCNG

· Associated PDCCH transmission

· OCNG specification template

· Option 1: Same as in LTE

	Relative power level 
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	Signal type for OCNG

	Slot
	

	Slot index in frame
	Slot index in frame
	

	Allocation
	

	PRBs
	PRBs
	

	[Relative power value]
	[Relative power value]
	Note 1

	Note 1:
Signal description.


· Option 2: Further discuss possible improved templates

Discussion

R&S: There is no big difference between one/two side.

R&S: OCNG simplifications are possible but we should address the following questions

Does OCNG include only PDSCH

Can we always assume same power of OCNG in all slots

Do we need multiple virtual UEs

E///, Intel: prefer to have OCNG simplifications

Conclusion: Continue offline discussion during the week on how to simplify the OCNG description. R&S will come up with simplified OCNG description.
3. Downlink Physical Channels

3.1 Contributions list

	Agenda
	Tdoc
	Type
	Title
	Source

	5.5
	R4-1809276
	draftCR
	Draft CR on measurement of receiver characteristics for FR2 RF Tests
	Qualcomm Incorporated

	5.5
	R4-1809277
	draftCR
	Draft CR on measurement of receiver characteristics for FR1 RF Tests
	Qualcomm Incorporated

	5.4.1.2
	R4-1808806
	Discussion
	Downlink power allocation for UE demodulation requirements
	Ericsson


3.2 Summary of proposals

	Company
	List of proposals

	Qualcomm
(R4-1809277)
	Unless otherwise stated, Table C.3.1-1 is applicable for measurements on the Receiver Characteristics (clause 7).

Table C.3.1-1: Downlink Physical Channels transmitted during a connection (FDD and TDD)

Physical Channel

EPRE Ratio

PBCH

PBCH_beta = 0 dB

PSS

PSS_beta = 0 dB

SSS

SSS_beta = 0 dB

PDCCH_Data

PDCCH_Data_beta = 0 dB

PDCCH_DMRS

PDCCH_DMRS_beta = 0 dB

PDSCH_Data

PDSCH_Data_beta = 0 dB

PDSCH_DMRS

PDSCH_DMRS_beta = 3 dB

OCNG

OCNG_beta = 0 dB

NOTE 1:
No boosting is applied to any of the channels except PDSCH DMRS. For PDSCH DMRS, 3 dB power boosting is applied assuming DMRS Type 1 configuration when DMRS and PDSCH are TDM’ed and only half of the DMRS REs are occupied.

	Qualcomm
(R4-1809276)
	

	Ericsson
(R4-1808806)
	Proposal 1: RAN4 will specify the DL power allocation as follow:

•
EPRE of PBCH DMRS, PDCCH DMRS, PDSCH DMRS, OCNG DMRS, PSS, and NZP-CSI-RS are set relative to SSS EPRE

•
EPRE of physical channels (PBCH, PDCCH, PDSCH, OCNG) are set relative to the EPRE of associated DMRS (e.g., PDSCH to PDSCH DMRS)

•
EPRE of PTRS is set relative to the associated PDSCH

Proposal 2: OCNG relative power level of the i-th virtual UE is defined as γi = PDSCHi EPRE / OCNG EPRE.


3.3 Discussion
· Power allocation reference for PSS, SSS, PBCH DMRS, PBCH, PDCCH DMRS, PDCCH, PDSCH DMRS, PDSCH, OCNG DMRS, OCNG, CSI-RS, PTRS, and TRS EPRE definition
· Option 1 (E///)

· EPRE of PBCH DMRS, PDCCH DMRS, PDSCH DMRS, OCNG DMRS, PSS, and NZP-CSI-RS are set relative to SSS EPRE

· EPRE of physical channels (PBCH, PDCCH, PDSCH, OCNG) are set relative to the EPRE of associated DMRS (e.g., PDSCH to PDSCH DMRS)

· EPRE of PTRS is set relative to the associated PDSCH
· PDSCH DMRS boosting

· Option 1: PDSCH DMRS, 3 dB power boosting is applied assuming DMRS Type 1 configuration when DMRS and PDSCH are TDM’ed and only half of the DMRS REs are occupied (QC)
· Option 2: No PDSCH DMRS boosting is applied
Discussion

Intel: can we use a single power ration reference for all channels / RS?

E///: it can be also fine

R&S: E/// proposal is aligned with RAN1 spec

Conclusions

· E/// proposal is acceptable in principle. Details need further discussion

· E/// will lead further offline discussion on DL Power allocation reference and SNR defintion

· Conclusions will be captured in QCs CRs to 38.101-1 and 38.101-2
4. UL RMCs
4.1 Contributions list

	Agenda
	Tdoc
	Type
	Title
	Source

	5.5
	R4-1808854
	draftCR
	Draft CR on UL RMC for FR1 RF tests
	Qualcomm Incorporated

	5.5
	R4-1808855
	draftCR
	Draft CR on UL RMC for FR2 RF tests
	Qualcomm Incorporated


4.2 Discussion
4.2.1 List of required RMCs for UE RF TX/RX requirements

· Background: LTE RMCs (note: based on AH chair review)
· UE RF TX requirements

· Maximum output power, Configured UE transmitted Output Power, Carrier leakage, IBE, Transmit intermodulation: QPSK 1/3, Partial allocation
· MPR, A-MPR, EVM: QPSK (1/3, 1/5, 1/6 depending on BW), 16QAM (3/4, 1/3, 1/2 depending on BW) and 64QAM 3/4 with partial and full allocation

· Minimum Output Power, ON/OFF time mask, Power Control, Frequency error, EVM equalizer spectrum flatness, Occupied bandwidth, Time alignment error for UL-MIMO: QPSK (1/3, 1/5, 1/6 depending on BW) with full allocation

· Out of band emission: QPSK (1/3, 1/5, 1/6 depending on BW) and 16QAM (3/4, 1/3, 1/2 depending on BW) with partial and full allocation

· Spurious emissions: QPSK (1/3, 1/5, 1/6 depending on BW) with partial and full allocation

· UE RF RX requirements

· REFSENS: QPSK (1/3, 1/5, 1/6 depending on BW) with full allocation

· ACS, Blocking characteristics, Spurious response, Intermodulation characteristics, Maximum Input Level: QPSK (1/3, 1/5, 1/6 depending on BW) with partial and full allocation
· NR UL RMCs

· Current status in RAN4 (TS 38.101-1/38.101-2)

· Applicable RMCs are not defined

· RAN5 WG inputs 
· R5-183931 LS on RAN4-RAN5 5G-NR RF pending issues

	In order to complete RAN5 work related to these dependencies on time (Aug-2018), following RAN4 5G-NR RF pending issues is requested to be completed by RAN4#AH-1807 meeting (July-2018). Please refer the attached xls for the dependencies.

· TS38.521-1<>TS38.101-1

· 6.2.1 MOP, 6.3.3 Tx ON/OFF

; UL RMC, Transient mask

· 7.3 General Reference Sensitivity

; DL RMC / UL RMC, OCNG, DL Signal level (PDSCH, PDCCH)

· 6.4 Freq error and EVM


; Finalize requirements, and  Annex F (Transmit modulation measurement)

· TS38.521-2<>TS38.101-2

· Finalize requirement plan in 38.101-2
; 6.2, 6.3, 7.3, 7.4, 7.5

· MOP (with EIRP and TRP requirements)
; UL RMC, MPR Config

· REFSENS (with Rx peak beam EIS req.)
; DL/UL RMC, UL RMC, RSRP accuracy requirements




· Proposals for discussion

· Further define UL RMCs for Maximum output level and REFSENS tests

· Further discuss additional RMCs for other UE RF tests

4.2.2 UL RMC parameters

· R5-183950 Required RMCs and parameters for few selected NR RF test cases 

	Maximum Output Power

Table 2.1.1-1 Summary of test points involved
38.101-1

38.101-2

38.101-3 EN-DC

LTE

NR

Modulation

DFT-s-OFDM PI/2 BPSK

DFT-s-OFDM QPSK

DFT-s-OFDM PI/2 BPSK

DFT-s-OFDM QPSK

QPSK

DFT-s-OFDM PI/2 BPSK

DFT-s-OFDM QPSK

BW

Lowest, Mid, Highest per band

Lowest, Mid, Highest per band

Lowest, Mid, Highest per band
Lowest, Mid, Highest per band
RB allocation

1RB

Inner full

For PC2/3/4 UE: TBD pending on RAN4 MPR definition

For PC1 UE:

The waveform giving MPR=0 according to RAN4 (R4-1808531). In addition, 

FFS on MOP FR2 testing considering spherical coverage and TRP
TBD pending RAN4 MPR definition, need to select test point covering MPR=0 dB case.

For LTE, highest number of RBs for 0 dB MPR is used 

TBD pending RAN4 MPR definition, need to select test point covering MPR=0 dB case

SCS

Lowest, Highest per band

Lowest, Highest per band

NA

Lowest, Highest per band

Please refer to Table 2.1.1-2 and Table 2.1.1-3 for details of UL configuration for FR1 and FR2 respectively 
Table 2.1.1-2 FR1 UL Configuration for MOP testing

Modulation Scheme: DFT-s-OFDM PI/2 BPSK and DFT-s-OFDM QPSK
BW

RB allocation

SCS

5

1,12

15

5

1,5
30

10

1,25

15

10

1,12

30

10

1,5

60

15

1,36
15
15

1,18

30
15

1,9

60
20

1,50

15
20

1,25

30
20

1,12

60
25

1,64

15
25

1,32

30
25

1,15

60
30

1, 80
15
30

1,36
30
30

1,18
60
40

1,108

15
40

1,50

30
40

1,25

60
50

1,135

15
50

1,64

30
50

1,32
60
60

1,81

30
60

1,36
60
80

1,108

30
80

1,50

60
90
1,120
30
90

1,60
60
100

1,135

30
100

1,64
60
Assuming the MOP (min peak EIRP, max EIRP) testing for power class 1 follows the same UL configuration as specified for MPR requirements, Outer RB allocations and Inner RB allocations are selected referring to Clause 6.2.2 and Clause 5.3.2 in R4-1808531
Table 2.1.1-3 FR2 UL Configuration for MOP testing

Note: Except the test point 100MHz, DFT-s-OFDM PI/2 BPSK, 128RB, SCS 60 KHz, the remaining test points are still FFS.
BW

Modulation

RB allocation

SCS

[50]

[DFT-s-OFDM PI/2 BPSK]

[64,32,1]

[60]

[50]

[DFT-s-OFDM QPSK]

[64,32,1]

[60]

[50]

[DFT-s-OFDM 16 QAM]

[64,32,1]

[60]

[50]

[DFT-s-OFDM 64 QAM]

[64,32,1]

[60]

[50]

[CP-OFDM QPSK]

[66,33,1]

[60]

[50]

[CP-OFDM 16 QAM]

[66,33,1]

[60]

[50]

[CP-OFDM 64 QAM]

[66,33,1]

[60]

[50]

[DFT-s-OFDM PI/2 BPSK]

[32,16,1]

[120]

[50]

[DFT-s-OFDM QPSK]

[32,16,1]

[120]

[50]

[DFT-s-OFDM 16 QAM]

[32,16,1]

[120]

[50]

[DFT-s-OFDM 64 QAM]

[32,16,1]

[120]

[50]

[CP-OFDM QPSK]

[32,16,1]

[120]

[50]

[CP-OFDM 16 QAM]

[32,16,1]

[120]

[50]

[CP-OFDM 64 QAM]

[32,16,1]

[120]

100

DFT-s-OFDM PI/2 BPSK

128,[64],[1]
60

[100]

[DFT-s-OFDM QPSK]

[128,64,1]

[60]

[100]

[DFT-s-OFDM 16 QAM]

[128,64,1]

[60]

[100]

[DFT-s-OFDM 64 QAM]

[128,64,1]

[60]

[100]

[CP-OFDM QPSK]

[132,66,1]

[60]

[100]

[CP-OFDM 16 QAM]

[132,66,1]

[60]

[100]

[CP-OFDM 64 QAM]

[132,66,1]

[60]

[100]

[DFT-s-OFDM PI/2 BPSK]

[64,32,1]

[120]

[100]

[DFT-s-OFDM QPSK]

[64,32,1]

[120]

[100]

[DFT-s-OFDM 16 QAM]

[64,32,1]

[120]

[100]

[DFT-s-OFDM 64 QAM]

[64,32,1]

[120]

[100]

[CP-OFDM QPSK]

[66,33,1]

[120]

[100]

[CP-OFDM 16 QAM]

[66,33,1]

[120]

[100]

[CP-OFDM 64 QAM]

[66,33,1]

[120]

[200]

[DFT-s-OFDM PI/2 BPSK]

[256,128,1]

[60]

[200]

[DFT-s-OFDM QPSK]

[256,128,1]

[60]

[200]

[DFT-s-OFDM 16 QAM]

[256,128,1]

[60]

[200]

[DFT-s-OFDM 64 QAM]

[256,128,1]

[60]

[200]

[CP-OFDM QPSK]

[264,132,1]

[60]

[200]

[CP-OFDM 16 QAM]

[264,132,1]

[60]

[200]

[CP-OFDM 64 QAM]

[264,132,1]

[60]

[200]

[DFT-s-OFDM PI/2 BPSK]

[128,64,1]

[120]

[200]

[DFT-s-OFDM QPSK]

[128,64,1]

[120]

[200]

[DFT-s-OFDM 16 QAM]

[128,64,1]

[120]

[200]

[DFT-s-OFDM 64 QAM]

[128,64,1]

[120]

[200]

[CP-OFDM QPSK]

[132,66,1]

[120]

[200]

[CP-OFDM 16 QAM]

[132,66,1]

[120]

[200]

[CP-OFDM 64 QAM]

[132,66,1]

[120]

[400]

[DFT-s-OFDM PI/2 BPSK]

[256,128,1]

[120]

[400]

[DFT-s-OFDM QPSK]

[256,128,1]

[120]

[400]

[DFT-s-OFDM 16 QAM]

[256,128,1]

[120]

[400]

[DFT-s-OFDM 64 QAM]

[256,128,1]

[120]

[400]

[CP-OFDM QPSK]

[264,132,1]

[120]

[400]

[CP-OFDM 16 QAM]

[264,132,1]

[120]

[400]

[CP-OFDM 64 QAM]

[264,132,1]

[120]




	Reference sensitivity

Table 2.2.1-1 Summary of test points involved
38.101-1

38.101-2

38.101-3 EN-DC

LTE

NR

BW

Lowest, Mid, Highest per band

Max supported BW, in addition 100MHz and 200MHz

All supported BW

All supported BW

Modulation

DFT-s-OFDM QPSK

DFT-s-OFDM QPSK

QPSK

DFT-s-OFDM QPSK

RB allocation

All values in Table 7.3.2-3

Full RB allocation

All values in Table 7.3.1-2 of 36.101, with additional configurations for MSD
All values in Table 7.3.2-3 for FR1, with Full RB for FR2, with additional FR1 configurations for MSD

SCS

Lowest in the band

120kHz

NA

Same as SA

Table 2.2.1-2: Required UL RMCs for FR1 REFSENS testing

Modulation Scheme: DFT-s-OFDM QPSK
Duplex Mode: FDD and TDD as applicable 

BW
(MHz)
RB allocation

SCS (kHz)
5

20, 25

15

10

20, 50

15

15

20, 25, 50, 75

15

20

20, 25, 50, 100

15

25

TBD (needed for n70)

15

30

50

15

40

216

15

50

270

15

60

162

30

80

-

-

90

-

-

100

270

30

Table 2.2.1-3: Required UL RMCs for FR2 REFSENS testing

Modulation Scheme: DFT-s-OFDM QPSK
Duplex Mode: FDD and TDD as applicable 

BW
(MHz)
RB allocation

SCS
(kHz)
50
32
120
100
64
120
200
128
120
400
256
120



· UL RMCs for REFSENS tests
· MCS for REFSENS tests

· Option 1: QPSK 1/3

· Option 2: QPSK 1/6

· Candidate FR1 RMCs

	Channel bandwidth
	Subcarrier Spacing
	Waveform
	Number of resource blocks
	MCS Index 
	Modulation
	Target Coding Rate

	MHz
	KHz
	
	
	
	
	

	5
	15
	DFT-S-OFDM
	20
	
	QPSK
	

	5
	15
	DFT-S-OFDM
	25
	
	QPSK
	

	10
	15
	DFT-S-OFDM
	50
	
	QPSK
	

	10
	15
	DFT-S-OFDM
	20
	
	QPSK
	

	15
	15
	DFT-S-OFDM
	70
	
	QPSK
	

	15
	15
	DFT-S-OFDM
	50
	
	QPSK
	

	15
	15
	DFT-S-OFDM
	25
	
	QPSK
	

	15
	15
	DFT-S-OFDM
	20
	
	QPSK
	

	20
	15
	DFT-S-OFDM
	100
	
	QPSK
	

	20
	15
	DFT-S-OFDM
	50
	
	QPSK
	

	20
	15
	DFT-S-OFDM
	25
	
	QPSK
	

	20
	15
	DFT-S-OFDM
	20
	
	QPSK
	

	25
	15
	DFT-S-OFDM
	128
	
	QPSK
	

	30
	15
	DFT-S-OFDM
	160
	
	QPSK
	

	30
	15
	DFT-S-OFDM
	50
	
	QPSK
	

	40
	15
	DFT-S-OFDM
	216
	
	QPSK
	

	50
	15
	DFT-S-OFDM
	270
	
	QPSK
	

	60
	30
	DFT-S-OFDM
	162
	
	QPSK
	

	80
	30
	DFT-S-OFDM
	216
	
	QPSK
	

	90
	30
	DFT-S-OFDM
	240
	
	QPSK
	

	100
	30
	DFT-S-OFDM
	270
	
	QPSK
	


· Candidate FR2 RMCs

	Channel bandwidth
	Subcarrier Spacing
	Waveform
	Number of resource blocks
	MCS Index 
	Modulation
	Target Coding Rate

	MHz
	KHz
	
	
	
	
	

	50
	120
	DFT-S-OFDM
	32
	
	QPSK
	

	100
	120
	DFT-S-OFDM
	64
	
	QPSK
	

	200
	120
	DFT-S-OFDM
	132
	
	QPSK
	

	400
	120
	DFT-S-OFDM
	264
	
	QPSK
	


· Common UL RMC parameters

· DMRS parameters

· Option 1:  single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols
· PTRS parameters

· Option 1: PTRS not configured

· UL-DL configuration for TDD
· Option 1: Same as for DL REFSENS RMCs

· SCS for DL/UL RMCs

· Option 1: DL and UL RMCs shall use same SCS
· UL RMCs for Maximum Output Power tests

· Candidate FR1 RMCs (based on RAN5 list)
· PI/2 BPSK FRCs
	Channel bandwidth
	Subcarrier Spacing
	Waveform
	Number of resource blocks
	MCS Index 
	Modulation
	Target Coding Rate

	MHz
	KHz
	
	
	
	
	

	5, 10, 15, 20,
25, 30, 40, 50
	15
	DFT-S-OFDM
	1
	
	PI/2 BPSK
	

	5
	15
	DFT-S-OFDM
	12
	
	PI/2 BPSK
	

	10
	15
	DFT-S-OFDM
	25
	
	PI/2 BPSK
	

	15
	15
	DFT-S-OFDM
	36
	
	PI/2 BPSK
	

	20
	15
	DFT-S-OFDM
	50
	
	PI/2 BPSK
	

	25
	15
	DFT-S-OFDM
	64
	
	PI/2 BPSK
	

	30
	15
	DFT-S-OFDM
	80
	
	PI/2 BPSK
	

	40
	15
	DFT-S-OFDM
	108
	
	PI/2 BPSK
	

	50
	15
	DFT-S-OFDM
	135
	
	PI/2 BPSK
	

	5, 10, 15, 20,
25, 30, 40, 50,
60, 80, 90, 100
	30
	DFT-S-OFDM
	1
	
	PI/2 BPSK
	

	5
	30
	DFT-S-OFDM
	5
	
	PI/2 BPSK
	

	10
	30
	DFT-S-OFDM
	12
	
	PI/2 BPSK
	

	15
	30
	DFT-S-OFDM
	18
	
	PI/2 BPSK
	

	20
	30
	DFT-S-OFDM
	25
	
	PI/2 BPSK
	

	25
	30
	DFT-S-OFDM
	32
	
	PI/2 BPSK
	

	30
	30
	DFT-S-OFDM
	36
	
	PI/2 BPSK
	

	40
	30
	DFT-S-OFDM
	50
	
	PI/2 BPSK
	

	50
	30
	DFT-S-OFDM
	64
	
	PI/2 BPSK
	

	60
	30
	DFT-S-OFDM
	81
	
	PI/2 BPSK
	

	80
	30
	DFT-S-OFDM
	108
	
	PI/2 BPSK
	

	90
	30
	DFT-S-OFDM
	120
	
	PI/2 BPSK
	

	100
	30
	DFT-S-OFDM
	135
	
	PI/2 BPSK
	

	10, 15, 20,
25, 30, 40, 50,
60, 80, 90, 100
	60
	DFT-S-OFDM
	1
	
	PI/2 BPSK
	

	10
	60
	DFT-S-OFDM
	5
	
	PI/2 BPSK
	

	15
	60
	DFT-S-OFDM
	9
	
	PI/2 BPSK
	

	20
	60
	DFT-S-OFDM
	12
	
	PI/2 BPSK
	

	25
	60
	DFT-S-OFDM
	15
	
	PI/2 BPSK
	

	30
	60
	DFT-S-OFDM
	18
	
	PI/2 BPSK
	

	40
	60
	DFT-S-OFDM
	25
	
	PI/2 BPSK
	

	50
	60
	DFT-S-OFDM
	32
	
	PI/2 BPSK
	

	60
	60
	DFT-S-OFDM
	36
	
	PI/2 BPSK
	

	80
	60
	DFT-S-OFDM
	50
	
	PI/2 BPSK
	

	90
	60
	DFT-S-OFDM
	60
	
	PI/2 BPSK
	

	100
	60
	DFT-S-OFDM
	64
	
	PI/2 BPSK
	


· QPSK FRCs
	Channel bandwidth
	Subcarrier Spacing
	Waveform
	Number of resource blocks
	MCS Index 
	Modulation
	Target Coding Rate

	MHz
	KHz
	
	
	
	
	

	5, 10, 15, 20,
25, 30, 40, 50
	15
	DFT-S-OFDM
	1
	
	QPSK
	

	5
	15
	DFT-S-OFDM
	12
	
	QPSK
	

	10
	15
	DFT-S-OFDM
	25
	
	QPSK
	

	15
	15
	DFT-S-OFDM
	36
	
	QPSK
	

	20
	15
	DFT-S-OFDM
	50
	
	QPSK
	

	25
	15
	DFT-S-OFDM
	64
	
	QPSK
	

	30
	15
	DFT-S-OFDM
	80
	
	QPSK
	

	40
	15
	DFT-S-OFDM
	108
	
	QPSK
	

	50
	15
	DFT-S-OFDM
	135
	
	QPSK
	

	5, 10, 15, 20,
25, 30, 40, 50,
60, 80, 90, 100
	30
	DFT-S-OFDM
	1
	
	QPSK
	

	5
	30
	DFT-S-OFDM
	5
	
	QPSK
	

	10
	30
	DFT-S-OFDM
	12
	
	QPSK
	

	15
	30
	DFT-S-OFDM
	18
	
	QPSK
	

	20
	30
	DFT-S-OFDM
	25
	
	QPSK
	

	25
	30
	DFT-S-OFDM
	32
	
	QPSK
	

	30
	30
	DFT-S-OFDM
	36
	
	QPSK
	

	40
	30
	DFT-S-OFDM
	50
	
	QPSK
	

	50
	30
	DFT-S-OFDM
	64
	
	QPSK
	

	60
	30
	DFT-S-OFDM
	81
	
	QPSK
	

	80
	30
	DFT-S-OFDM
	108
	
	QPSK
	

	90
	30
	DFT-S-OFDM
	120
	
	QPSK
	

	100
	30
	DFT-S-OFDM
	135
	
	QPSK
	

	10, 15, 20,
25, 30, 40, 50,
60, 80, 90, 100
	60
	DFT-S-OFDM
	1
	
	QPSK
	

	10
	60
	DFT-S-OFDM
	5
	
	QPSK
	

	15
	60
	DFT-S-OFDM
	9
	
	QPSK
	

	20
	60
	DFT-S-OFDM
	12
	
	QPSK
	

	25
	60
	DFT-S-OFDM
	15
	
	QPSK
	

	30
	60
	DFT-S-OFDM
	18
	
	QPSK
	

	40
	60
	DFT-S-OFDM
	25
	
	QPSK
	

	50
	60
	DFT-S-OFDM
	32
	
	QPSK
	

	60
	60
	DFT-S-OFDM
	36
	
	QPSK
	

	80
	60
	DFT-S-OFDM
	50
	
	QPSK
	

	90
	60
	DFT-S-OFDM
	60
	
	QPSK
	

	100
	60
	DFT-S-OFDM
	64
	
	QPSK
	


· Candidate FR2 RMCs

· Note: not decided 

· Table format for UL RMCs

· Whether same format shall be used for full/partial allocation?

· Whether to merge tables for CP-OFDM and DFT-S-OFDM?

· Whether TBS shall be specified?

· Whether number of CBs shall be specified?

5. Annex structure for UE RF spec 38.101-1/2/3
5.1 Contributions list

	Agenda
	Tdoc
	Type
	Title
	Source

	5.5
	R4-1809129
	WF
	Annex structure for UE RF spec 38.101-1/2/3
	Ericsson


5.2 Summary of proposals

	Company
	List of proposals

	Ericsson
(R4-1809129)
	· Align the first (A-F) and second clause (e.g. X.1-X.6) numbering and title among 38.101-1/2/3

· Suggested structures are the following.

· Annex A (normative): Measurement channels
· A.1 General

· A.2 UL RMC

· A.3 DL RMC

· A.4 OCNG

· Annex B (normative): Propagation conditions (RAN5 needs this to complete the core part)
· B.1 Static channel

· B.2 Multi-path fading channel

· B.3 Interference model

· Annex C (normative): Downlink physical channels (RAN5 needs this to complete the core part)
· Annex D (normative): Characteristics of the interfering signal
· Annex E (normative): Environmental conditions
· E.1
General
· E.2
Environmental
· E.2.1
Temperature
· E.2.2
Voltage
· Annex F (normative): Transmit modulation
· F.1 Measurement Point
· F.2 Basic EVM
· F.3 Basic in-band emissions measurement
· F.4 Modified signal under test
· F.5 Window length
· F.6 Averaged EVM
· F.7 Spectrum Flatness


5.3 Discussion
· Background
· Current 38.101-1 Annex structure

· Annex A (normative): Measurement channels
· A.1 General

· A.2 UL reference measurement channels
· A.3 DL reference measurement channels
· A.4 CSI reference measurement channels
· A.5 OFDMA channel noise generator (OCNG)
· Annex F (normative): Transmit modulation
· Current 38.101-2 Annex structure

· Annex A (normative): Measurement channels
· A.1 General

· A.2 UL reference measurement channels
· A.3 DL reference measurement channels
· A.4 CSI reference measurement channels
· A.5 OFDMA channel noise generator (OCNG)
· Annex B (normative): Propagation conditions

· Annex C (normative): Downlink physical channels 

· Annex D (normative): Characteristics of the interfering signal

· Annex E (normative): Environmental conditions

· Proposals for discussion: 

· Use the following Annex structure for UE RF RMC definition in 38.101-1/2
· Annex A (normative): Measurement channels
· A.1 General

· A.2 UL reference measurement channels
· A.3 DL reference measurement channels
· A.4 OFDMA channel noise generator (OCNG)
· Introduce additional Annexes in 38.101-1/2
· Annex B (normative): Propagation conditions

· B.1 Static channel

· Annex C (normative): Downlink physical channels 
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