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The contribution summarizes minutes of evening AH meeting where the following topics are handled.
· MPR simulation assumptions for sub-6 GHz
· LTE - NR band combinations with large Rx MSD
· Power class and power control for mm Wave
MPR simulation assumptions for sub-6 GHz
· MPR simulation assumptions for sub-6 GHz


1. PA calibration point(slide 4)
1. Proposal 1: PA calibration point: No MPR allowed for 100 RB QPSK DFT-s-OFDM (15KHz SCS) signal 
2. Proposal 2: The PA was calibrated to the conventional LTE reference i.e. 1 dB MPR for 100 RB QPSK DFT-s-OFDM (15KHz SCS) signal
KDDI: Support Proposal 1.
DCM: Support P1 if the impact of the P1 on power consumption is a reasonable level.
SBM: We would like to check if there are any penalties or not.
Qualcomm: About penalty for power consumption is for 4G and/or 5G?
SBM: We are not sure what the 5G like to be…at least could be equivalent to 4G.

Conclusion: No consensus
Session chair note : Action point would be check how much benefit we can obtain from Proposal 1. SCS is improved in NR. Hence, if the protection requirements for victim system like PHS from NR Band 1 is the same, required power back off for NR would be larger than that for LTE if the PA calibration point is the same.

2. Tx Modulator impairments (slide 5)
1. Proposal 1: 
· IQ suppression 30 dBc 
· Carrier leakage 28 dBc
· CIM3 = 60 dBc up to 3.8 GHz (Band 43). Above 3.8 GHz FFS.
· Note: How the IQ suppression and carrier leakage are specifed as minimum requirement is FFS. Above numbers are only used as simulations assumptions for MPR studies
2. Proposal 2: LO and IQ image assumed to be -25 dBc.  CIM3 was not found to be relevant for general MPR requirements
Qualcomm: 28 dBc and 28 dBc for IQ suppression and carrier leakage, respectively would be acceptable
Nokia: it sounds nice but we need to discuss it further.

Conclusion: No consensus, alternative, however, from Qualcomm was provided.



3. ACLR MBW (slide 6)
Session chair: Another alternative would be ACLR is a ratio of power of wanted signal within transmission bandwidth for a SCS for a band/frequency range and power falling into victim system from the wanted signal within an available maximum transmission bandwidth among the SCSs in the band.
Note that the original text above was “Aggressor is transmission bandwidth with a SCS and victim channel bandwidth with available maximum transmission bandwidth for the SCS.” But it was modified.

Conclusion: No consensus, alternative, however, from session chair was provided.


4. Spectrum utilization (slide 7)
Qualcomm: Equation 2 in the slide has a math error. We’d like to allow to put the worst case positon of RB start 0 for DFT-s-OFDM RB allocation for MPR evaluation.


Conclusion: Qualcomm’s comment would be taken into account as the next step.


5. Sub-block alignment (slide 8)

Nokia: we need to correct some values.

Conclusion: It seems what we try to capture in a table is OK, some errors must be corrected and be double-checked.


6. MPR Table format (slide 9)

Session chair/Qualcomm: there may be cases not covered by this table.
Qualcomm: If we look at existing table today, A-MPR is based on the length of contiguous RBs and its position. Hence, we need to careful about not making the table complex too much.
Nokia: we can discuss the table format further after seeing simulation results in the next meetings.

Conclusion: It seems ok to use the proposed format meanwhile. Further fine tune would be applied after seeing the simulation results.

LTE - NR band combinations with large Rx MSD
· WF on LTE - NR band combinations with large Rx MSD MPR simulation assumptions for sub-6 GHz


Apple: we do not agree with the 2nd point. The reason why RAN1 selected this approach is to avoid supporting 2Tx for particular CA band combination whose MSD is significantly large. 
Oppo: we share the similar view with Apple. 2nd point is impose on too much constraint for UE implementation.
Ericsson: RAN4 cannot decide if we mandate UE support 2Tx for all NSA combination or not.
Dish: it would be good to distinguish small and large clearly. 
Intel: The two bullets are contradicting each other. We do not have to mandate to support TDM also we do not have to mandate UE to support 2Tx.
Ericsson: Indeed NW needs to know if UE can use TDM feature or not. We specify the dual UL. If the UE has significant MSD, then, this TDM feature would be used for that band. 
Nokia: we have requirements for 2Tx and if we identify significant MSD, we apply TDM to the UE. 
Apple: the 1st bullet says dual UL is default. Large or small is not sure. If we share single UL, transmit power is different from two bands, so spec is very complex. We have two options but we do not specify based on small or large.
Intel: why does UE have to decide if the UE uses TDM or not? 
SBM: if the single Tx is used always, throughput will be lost. This is a matter of balance. Only with TDM, operators need to give up throughput, but with only 2tx, they may lose coverage for DC.
Intel: we understand the benefit from scheduling point. With this MSD, it is hard to say which can provide more benefit. 

Conclusion: No consensus.
Session chair note: More clarification on the benefit and how we utilize the signalling capability in real network.


Power class and power control
· WF on power class and power control



Clarification on terms for Power class (Slide 2)
· Minimum EIRP definition
· Huawei: difficult to understand the text. PPower class is included in 36.101 and Power class is connected with maximum output power. We can decouple power class and PPower class not to impact on Ran1 discussion. We should define one requirement.

Power class for smartphone (Slide 3)
Sony: is it possible to decouple 43dBm from the proposed table?
Intel: we agreed that we specify EIRP as % tile but this table has peak EIRP last meeting.
Qualcomm: there is a regulatory requirement. At least is Table for Maximum allowed TRP agreeable? 

No objection for TRP.

EIRP format (Slide 5)
LGE: we may reduce the number of parameters in the table to make the future discussion easier. 

Conditions for providing EIRP (Slide 6)

<Beam pointing loss>
MTK: beam pointing loss is static number
Sony: if it comes from imperfection, it is a design margin.  In short, beam pointing loss should be left as test uncertainty.

<UV or theta/phi mapping coordinates>
Sony: from simulation point of view, it does not matter.
Huawei: we provided that CDF from tow coordinates, they were different.
Sony: Even we use theta/phi mapping coordinate, as far as weigh is considered, it can provide the same condition as that for UV coordinate.
Session chair: Just describing theta/phi mapping coordinate produces misunderstanding. Need to consider the unified term for coordinate for measurement.
[bookmark: _GoBack]
Conclusion: No consensus.
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Background


The following contributions were presented in RAN4#84 for analysing harmonics and IMD issues for LTE – NR DC combinations:	


R4-1707511 MSD for combinations including 3.5 GHz, 4.5 GHz and 28 GHz, NTT DOCOMO, INC.


R4-1707820 Sub-6GHz LTE-NR DC Tx output power assumption for Rx MSD estimation MediaTek (Chengdu) Inc.


R4-1707966 Co-existence sensitivity analysis on LTE B3-NR 3.3-4.2 GHz combination MediaTek (Chengdu) Inc.


R4-1708420 Considerations on coexistence issues for LTE B3 and NR 3.5 GHz China Telecom


R4-1707993 Discussion on harmonic issue for LTE B3+NR 3.5G Huawei, HiSilicon


R4-1707994 On IMD issue for LTE NR DC band combinations Huawei, HiSilicon


R4-1707995 On harmonic mixing for LTE NR DC band combinations Huawei, HiSilicon


R4-1708312 Interference analysis for LTE-NR co-existence under different RF architecture vivo Communication Technology














Proposal 


For all LTE-NR band combinations, dual UL transmission is supported by the UE 


For LTE - NR band combinations with large Rx MSD values, single UL transmission should be considered as one solution to avoid the REFSENS degradation with a capability indication














WF on LTE - NR band
combinations with large Rx MSD
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Slide for Discussion








“Minimum EIRP”?


EIRP at least to be achieved as minimum requirements





“Regulatory requirement”?


Such as max allowed EIRP at peak direction of 43 dBm (FCC)


Other than FCC limit?





“Boresight”?


Is this exactly the same meaning as “peak direction over the sphere”? (If not, “peak direction over the sphere” should be used)





Other ambiguous terms to be clarified in the WF?


Clarification on terms Power Class











Option 1: It is “Peak EIRP”











Option 2: It is “EIRP including CDF”











Option 3: It is “EIRP including CDF + maximum allowed TRP”











Option 4: It is “Peak EIRP + maximum allowed TRP”











Option 5: It is “Certain percentile(s) EIRP”











Option 6: It is “EIRP including CDF + maximum allowed TRP w/o lower Tolerance”





			Band number
 			Power Class A						Spatial CDF requirement for power class A												TRP for power class A			


						Peak EIRP						[EIRP at 50 %tile]						EIRP at [5-20] %tile						Maximum allowed TRP			


						Nominal			Tolerance			Nominal			*Tolerance			Nominal			*Tolerance			Nominal			*Tolerance


			26.5-29.5 GHz			35 dBm			+8 /-2 dB			30dBm			-2 dB			25 dBm			-2 dB			23 dBm			+2 dB





			Band number			Power Class A																		TRP for power class A			


						Peak EIRP						[EIRP at 50 %tile]						EIRP at [5-20] %tile						Maximum allowed TRP			


						Nominal			Tolerance			Nominal			*Tolerance			Nominal			*Tolerance			Nominal			*Tolerance


			26.5-29.5 GHz			35 dBm			+8 /-2 dB			30dBm			-2 dB			25 dBm			-2 dB			23 dBm			+2 dB





			Band number			Power Class A																					


						Peak EIRP						[EIRP at 50 %tile]						EIRP at [5-20] %tile						Maximum allowed TRP			


						Nominal			Tolerance			Nominal			*Tolerance			Nominal			*Tolerance			Nominal			*Tolerance


			26.5-29.5 GHz			35 dBm			+8 /-2 dB			30dBm			-2 dB			25 dBm			-2 dB			23 dBm			+2 dB








For regulatory limit of 43 dBm (example)


			Band number			Power Class A												Spatial CDF requirement for power class A									


						Peak EIRP						Maximum allowed TRP						[EIRP at 50 %tile]						EIRP at [5-20] %tile			


						Nominal			Tolerance			Nominal			*Tolerance			Nominal			*Tolerance			Nominal			*Tolerance


			26.5-29.5 GHz			35 dBm			+8 /-2 dB			23 dBm			+2 dB			30dBm			-2 dB			25 dBm			-2 dB





			Band number			Power Class A												Peak for power class A						TRP for power class A			


						EIRP at [5-20] %tile						[EIRP at 50 %tile]						Peak EIRP						Maximum allowed TRP			


						Nominal			*Tolerance			Nominal			*Tolerance			Nominal			*Tolerance			Nominal			*Tolerance


			26.5-29.5 GHz			25 dBm			-2 dB			30dBm			-2 dB			35 dBm			+8 /-2 dB			23 dBm			+2 dB





What is power class for smartphone?(Values are example)


			Band number			Power Class A															TRP for power class A			


						Peak EIRP			[EIRP at 50 %tile]						EIRP at [5-20] %tile						Maximum allowed TRP			


									Nominal			*Tolerance			Nominal			*Tolerance			Nominal			*Tolerance


			26.5-29.5 GHz			43dBm or 55dBm			30dBm			-2 dB			25 dBm			-2 dB			23 dBm			+2 dB





*Tolerance may not be needed in case either lower or upper Tolerance is not needed








Option A: To introduce DG (if PCMAX is defined per UE)


PCMAX_L,c ≤  PCMAX,c  ≤  PCMAX_H,c with


PCMAX_L,c = MIN {PEMAX,c – DTC,c,  (PPowerClass – DGc) – MAX(MPRc + A-MPRc + …, P-MPRc)}


PCMAX_H,c = MIN {PEMAX,c,  PPowerClass  – DGc}


PEMAX,c is the value given by IE P-Max for serving cell c;


PPowerClass is the maximum UE peak EIRP without *Tolerance (if Option 1 is adopted in previous slide)


DGc is the delta of antenna gain compared to that of the peak (or another percentile) direction for serving cell c.


Option B: To define PCMAX_beam (if PCMAX is defined per beam)


PCMAX_L,c_beam  ≤  PCMAX,c_beam  ≤  PCMAX_H,c_beam with


PCMAX_L,c_beam = MIN {PEMAX,c_beam – DTC,c,  Pbeam –  MAX(MPRc + A-MPRc +…, P-MPRc)}


PCMAX_H,c_beam = MIN {PEMAX,c_beam, Pbeam }


PEMAX,c_beam is the value given by IE P-Max per beam for serving cell c;


Pbeam is the maximum EIRP for the beam direction without *Tolerance 


Option C: Other (then, this should be discussed during RAN4#84)





Metric of all parameters is EIRP


How to specify EIRP PCMAX?








EIRP format


Is the above format used for further study to determine the final EIRP requirement?


			　			　			Qualcomm						Sony						Huawei			Sumitomo			LGE			Intel			MediaTek			Docomo			


			Tdoc			　			8609						7331						7825			8143			8162			8618			818			7567			


			Meas. or Sim.																																	Sim			


			frequency band			　			28GHz			28GHz			28GHz			28GHz			28GHz			28GHz			28GHz			28GHz			28GHz			28GHz			28GHz


			antenna type			　			2x2 patch (28GHz)						patch			dipole			4-element			4-element			4-element			4-element			　			2x2 patch			patch + Dip


			condition			unit			worst			best			-			-			-			-			-			-			　			-			-


			Pout			dBm			14			14			23			23			14			14			17			14			9			17 or 19			17 or 19


			# of antenna in an array21			dB			4			4			4			4			4			4			4			4			4			4			6


			# of arrays in the UE												2			3																					


			array gain			dB			6			6			5			5			6			6			4.0 to 6.0			6.0 to 8.0			7 (=12-5)			5 (=11-6)			-


			element gain			dB			2.7			5.3			5			3			5			3			2.5 to 5.0			4.0 to 5.0*			5			6			-


			polarization Gain			dB			-			-			N/A			N/A			1.5			3			2.2 to 3.0			2.2			2			-			-


			diversity gain			dB			2.2			3			N/A			N/A			-			-			-			-			　			-			-


			Antenna efficiency + RL			dB			-			-			-			-			1			2			-			2			　			-			-


			droop			dB			1			0			-			-			2			-			-			-			　			1?			1?


			Gain variation with frequency			　			-			-			2			1			　			1			1.5			1			1.5			-			-


			Phase-shifter error loss 			dB			-			-			-			-			0.5			-			-			-			　			-			-


			Power control error			dB			1.4			0			-			-			-			-			-			-			　			-			-


			PVT			dB			2			0			-			-			-			-			-			-			　			-			-


			Implmentation margin			dB			2			0			2			2			-			-			2			-			　			-			-


			Beam pointing loss			　			　			　			　			　			　			　			　			　			2.5			　			　


			Case losses etc.			dB			2			0			2			2			2			-			-			-			2			included			included


			TRP			dBm			14.5			23			21			21			17.5			-			-			-			　			-			-


			TRP *Tolerance			dB			-			-			-			-			-			-			[+2/-3]			-			-			-			-


			Peak EIRP			dBm			22.5			34.3			29			28			27			29			23.7 to 29.0			28.2 to 30.2			22			-			-


			5 %CDF			dBm			-			-			-			-			-			-			-			24.61			-			-			-


			10 %CDF			dBm			-			-			-			-			-			-			-			-			-			22.5 or 24.5			27.3 or 29.3


			20 %CDF			dBm			14.9			26.7			21			26			-			-			-			25.44			-			-			-


			50 %CDF			dBm			17.1			28.9			-			-			-			-			20.2			26.62			18			28 or 30			31.8 or 33.8


			80 %CDF			dBm			19			30.8			-			-			-			-			28.5			27.62			　			-			-


			90% percentile			dBm												28																					











Conditions for providing EIRP


Handing of beam pointing loss


Do we include this aspect when deriving RAN4 core requirements?


If NO, we need to leave this aspect as test uncertainty?





data is provided by UV or theta/phi mapping coordinates?


Is it confirmed that there any difference for the result?


Then, How many points? 





How to compare the data that from simulation (with more measurement points) and that from data from actual devices (with less measurement points)?





Others?
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Issues to be agreed
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Purpose of this contribution is to agree simulation assumptions for NR sub-6 GHz operation. List of topics to be agreed is below.





PA calibration point


Tx Modulator impairments


ACLR MBW


Spectrum utilization (already agreed)


Sub-block alingment


MPR Table format





Earlier agreements from R4-1706980 WF on MPR evaluation assumption RAN4#NR2 are added into annex.
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PA calibration point
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Proposal 1 from [3]


PA calibration point: No MPR allowed for 100 RB QPSK DFT-s-OFDM (15KHz SCS) signal





Proposal 2 from [8]


The PA was calibrated to the conventional LTE reference i.e. 1 dB MPR for 100 RB QPSK DFT-s-OFDM (15KHz SCS) signal
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Tx Modulator impairments
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Proposal 1 from [3]


•	IQ suppression 30 dBc


•	Carrier leakage 28 dBc


•	CIM3 = 60 dBc up to 3.8 GHz (Band 43). Above 3.8 GHz FFS.


Note: How the IQ suppression and carrier leakage are specifed as minimum requirement is FFS. Above numbers are only used as simulations assumptions for MPR studies





Proposal 2 from [8]


LO and IQ image assumed to be -25 dBc.  CIM3 was not found to be relevant for general MPR requirements.
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ACLR MBW


Proposal 1 from [4]


•A single transmit BW is used for ACLR measurement bandwidth (channel centered) equal to the maximum transmit bandwidth across different SCS for a given channel bandwidth, with addition of an extra sub-carrier BW to account for the small offset due to the sub-carrier alignment with channel center. 


•This transmit bandwidth applies to both wanted and adjacent channel measurement bandwidth.
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			Sub-6GHz			SCS [kHz]			5MHz			10MHz			15MHz			20MHz			25MHz			40MHz			50MHz			60 MHz			80 MHz			100 MHz


			SU_CP-OFDM full allocation 
[max#RB]			15			25			52			79			106			135			216			270			N.A			N.A			N.A


						30			11			24			38			52			65			106			133			162			217			273


						60			N.A			12			18			24			32			52			65			79			107			135


			TXBW
[MHz]			15			4.5			9.36			14.22			19.08			24.3			38.88			48.6			N.A			N.A			N.A


						30			3.96			8.64			13.68			18.72			23.4			38.16			47.88			58.32			78.12			98.28


						60			N.A			8.64			12.96			17.28			23.04			37.44			46.8			56.88			77.04			97.2


			TXBWsym
[MHz]			15			4.515			9.375			14.235			19.095			24.315			38.895			48.615			N.A			N.A			N.A


						30			3.99			8.67			13.71			18.75			23.43			38.19			47.91			58.35			78.15			98.31


						60			N.A			8.7			13.02			17.34			23.1			37.5			46.86			56.94			77.1			97.26


			maxTXBW [MHz]			lowest			4.515			9.375			14.235			19.095			24.315			38.895			48.615			58.35			78.15			98.31





Proposal 2


MBW the same as the transmission bandwidth configuration of the transmitted signal including frequency offset to make it symmetric
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Spectrum utilization





SU are agreed in RAN4#84
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			SCS [kHz]			5MHz			10MHz			15MHz			20 MHz			25 MHz			40 MHz			50MHz			60 MHz			80 MHz			100 MHz


						NRB			NRB			NRB			NRB			NRB			NRB			NRB			NRB			NRB			NRB


			CP-OFDM full allocation based on agreed SU																														


			15			25			52			79			106			133			216			270			N.A			N.A			N.A


			30			11			24			38			51			65			106			133			162			217			273


			60			N.A			11			18			24			31			51			65			79			107			135


			DFT-s-OFDM full allocation based on agreed SU - all positions within the CP-OFDM RB allocation are valid for full and partial allocations																														


			15			25			50			75			100			128			216			270			N.A			N.A			N.A


			30			10			24			36			50			64			100			128			162			216			270


			60			N.A			10			18			24			30			50			64			75			100			135





Proposal from [9]: DFT-s-OFDM RB allocation should satisfy following rules:


Maximum number of RB is the lowest number closest to the max CP-OFDM number of RB satisfying equation 1.


RBstart possibilities follow equation 2.


number of RB=2^X*3^Y*5^Z (equation 1)


RBstart DFT-s-OFDM range = 0 to (CP-OFDM maxRB)–(DFT-s-OFDM #RB) (equation 2)
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Sub-block alingment
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Proposal 1 from [7]


Sub-block alingment is dependent from channel raster but at least 100 khz raster will be specified for LTE refarming bands.


Offset of the center frequency of the transmission bandwidth configuration for worst case guard band (100 kHz channel raster).








© 2017 Nokia


‹#›


MPR Table format Proposal 1 from [4]
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Edge allocation means that allocation starts from RB0 or ends to the highest RB at the higher edge of the allocation. For example 18RB0. MPR will be smaller than for full alocation


Partial allocation is smaller than full allocation


In channel allocation is a allocation which is not in the edge. For example 18RB0. The intention is to have cases when allocation is not SEM or ACLR limited and MPR is smaller than for edge allocation.


The TBD in the table means that a requirement will be developed in form of a number or an equation


			Waveform			Modulation			MPR [dB] for all channel bandwidths and SCS						


									Full allocation			Edge small partial allocation			In channel partial allocation


			DFT-s-OFDM			Pi/2 BPSK*			TBD**			TBD**			TBD**


			DFT-s-OFDM			QPSK			TBD			TBD**			TBD**


			DFT-s-OFDM			16QAM			TBD			TBD**			TBD**


			DFT-s-OFDM			64QAM			TBD			TBD**			TBD**


			DFT-s-OFDM			256QAM			TBD			TBD**			TBD**


			CP-OFDM			QPSK			TBD			TBD			TBD


			CP-OFDM			16QAM			TBD			TBD			TBD


			CP-OFDM			64QAM			TBD			TBD			TBD


			CP-OFDM			256QAM			TBD			TBD			TBD
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Earlier agreements from R4-1706980 WF on MPR evaluation assumption RAN4#NR2 are added into annex in the next slides.
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Agreement


CBW, SCS, SU [R4-1706942]


RB allocation and RB numbering



Since there is different feasible RB allocation depending on SCS and types of waveforms, RB numbering may become confusing. In the case of this WF RB0 was chosen to be the left most RB of the minimum full RB allocation using CP-OFDM based on Spectrum Utilisation agreement. 


Since DFT-s-OFDM does not support the same number of RB than CP-OFDM, for example a 100RB waveforms is shifted left by 3RB compared to a corresponding 106RB CP-OFDM case as this is illustrated in Figure 1 bellow.




















For CP-OFDM number of RB will be aligned to the agreement for spectrum utilisation


For DFT-s-OFDM, number of RB for full allocation will be the closest to the CP-OFDM full allocation that satisfies number of RB=2^X*3^Y*5^Z
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Agreement


CBW, SCS, SU [R4-1706942]


Sub6 


The below minimum set of evaluated waveform for calibration, which does not preclude evaluation of a bigger set.









































			Waveform type			Modulation order			Channel BW			SCS 			RB allocation			remark


			DFT-s-OFDM			QPSK, 16QAM			20MHz			15kHz			100RB3			Maximum DFT-s-OFDM allocation


			DFT-s-OFDM			QPSK, 16QAM			20MHz			15kHz			18RB0			Channel edge (LTE 0dB MPR for QPSK)


			DFT-s-OFDM			QPSK, 16QAM			20MHz			15kHz			18RB18			Inside channel


			DFT-s-OFDM			QPSK, 16QAM			100MHz			30kHz			270RB1			Maximum channel BW


			CP-OFDM			QPSK, 16&64QAM			20MHz			15kHz			106RB0			Allocation for spectrum utilisation


			CP-OFDM			QPSK, 16&64QAM			20MHz			15kHz			18RB0			Channel Edge


			CP-OFDM			QPSK, 16&64QAM			20MHz			15kHz			18RB18			Inside Channel


			CP-OFDM			QPSK, 16&64QAM			100MHz			30kHz			273RB0			Allocation for spectrum utilisation & max CH BW


			Companies are encouraged to report reduced MPR and negative MPR cases
Companies are encouraged to report which criteria is limiting and when applicable which transmitter impairments drives the limitation
Companies are encouraged to provide their view of Pi/2 BPSK use at sub-6GHz															








Results are similarly reported as positive or negative compared to agreed reference waveform maximum power in R4-1706944


For transmitter impairment agreed values in R4-1706944 are used


Reporting absolute output power is also acceptable. 
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Agreement


Tx maximum output power


Sub6


Conducted power of both 23 dBm and 26 dBm
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Agreement


EVM


Sub6


For both DFT-s-OFDM, CP-OFDM [R4-1706612]




















			Modulation			EVM


			Pi/2 BPSK			FFS%


			QPSK			17.5%


			16QAM			12.5%


			64QAM			8%


			256QAM			3.5%
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Agreement


In-band emissions


Sub6 [R4-1706693]


Apply LTE in-band emission requirement for NR Sub-6 GHz MPR studies as defined in TS 36.101 clause 6.5.2.3 until NR Sub-6 GHz in-band emission requirement is agreed.


Use standard LTE UE assumptions for PA linearity, IQ-Image and LO leakage or Use UE assumptions as proposed in R4-1706690.


Type and the details conditions of BB filter needs to be provided together with the simulation results as much as possible.
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Agreement


SEM


Sub6 [R4-1706692]





























			ΔfOOB
(MHz)			5
MHz			10
MHz			15
MHz			20
MHz			25
MHz			40
MHz			50
MHz			60
MHz			80
MHz			100
MHz			Measurement bandwidth


			± 0-1			-15			-18			-20			-21			-22			-24			-24			-24			-24			-24			30 kHz


			± 1-5			-10			-10			-10			-10			-10			-10			-10			-10			-10			-10			1 MHz


			± 5-6			-13			-13			-13			-13			-13			-13			-13			-13			-13			-13			


			± 6-10			-25																														


			± 10-15						-25																											


			± 15-20									-25																								


			± 20-25			 									-25																					


			± 25-30			 			 			 			 			-25																		


			± 30-40			 												 																		


			± 40-45			 												 			-25															


			± 45-50			 												 			 															


			± 55-60			 			 			 			 			 			 			-25												


			± 60-65			 			 			 			 			 			 			 			-25									


			± 65-80			 												 			 						 									


			± 80-85			 			 			 			 			 			 			 			 			-25						


			± 85-100			 			 			 			 			 			 			 			 			 						


			± 100-105			 			 			 			 			 			 			 			 			 			-25			
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Agreement


ACLR


Sub6


PC3(23dBm) [R4-1706582]


30 dBc for NR vs NR with the same channel bandwidths  up to 100MHz


If EUTRA CHBW = NR CHBW only the NR ACLR of 30 dBc shall be measured


UTRA1=33 dBc, UTRA2=36 dBc


PC2(26dBm) [R4-1706556]


31 dBc for NR vs LTE and NR vs NR with the same channel bandwidths
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Agreement


Spurious emissions


Sub6 [R4-1706551]


























			Frequency Range			Maximum Level			Measurement bandwidth			NOTE


			9 kHz  f < 150 kHz			-36 dBm			1 kHz 			 


			150 kHz  f < 30 MHz			-36 dBm			10 kHz 			 


			30 MHz  f < 1000 MHz			-36 dBm			100 kHz			 


			1 GHz  f < 12.75 GHz			-30 dBm			1 MHz			 


			12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the UL operating band in GHz			-30 dBm			1 MHz			1


			12.75 GHz < f < 26GHz			-30dBm			1MHz			2


			NOTE 1:	Applies for Band that the upper frequency edge of the UL Band more than [2.69] GHz
NOTE 2:	Applies for Band that the upper frequency edge of the UL Band more than [5.2] GHz									
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Agreement


Other


MRP for non-contiguous allocation [Meeting minute of R4-1706828]


It is evaluated with the understanding that contiguous evaluation is prioritized over non-contiguous allocation. Higher allocation ratio for non-contiguous allocation is more interest.
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CBW (MHz) SCS (kHz) NRB



Offset to center 



frequency of TBC 



(kHz)



Lower Guard 



(kHz)



Upper Guard 



(kHz) Min Guard (kHz) Min Guard (%)



15 25 0 250 250 250 5



30 11 82.5 602.5 437.5 437.5 8.75



15 52 0 320 320 320 3.2



30 24 -7.5 672.5 687.5 672.5 6.725



60 12 -22.5 657.5 702.5 657.5 6.575



15 79 0 390 390 390 2.6



30 38 82.5 742.5 577.5 577.5 3.85



60 18 67.5 1087.5 952.5 952.5 6.35



15 106 0 460 460 460 2.3



30 51 -7.5 812.5 827.5 812.5 4.0625



60 24 157.5 1517.5 1202.5 1202.5 6.0125



15 133 0 530 530 530 2.12



30 65 82.5 882.5 717.5 717.5 2.87



60 31 -112.5 1227.5 1452.5 1227.5 4.91



15 216 0 560 560 560 1.4



30 106 -7.5 912.5 927.5 912.5 2.28125



60 51 -22.5 1617.5 1662.5 1617.5 4.04375



15 270 0 700 700 700 1.4



30 133 -7.5 1052.5 1067.5 1052.5 2.105



60 65 157.5 1757.5 1442.5 1442.5 2.885



30 162 0 840 840 840 1.4



60 79 -15 1545 1575 1545 2.575



30 217 0 940 940 940 1.175



60 107 165 1645 1315 1315 1.64375



30 273 0 860 860 860 0.86



60 135 165 1565 1235 1235 1.235
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460kHz
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DFt-s-OFDM 100RB3 = Reference 0dB MPR waveform
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NR MPR simulation assumptions for sub-6
Ghiz operation









