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The contribution summarizes minutes of evening AH meeting where the following topics are handled.
· Common to BS/UE RF
· BS RF
· UE RF
· Simulation assumptions for WP5D

List of contributions
The list of contributions
	t-doc
	Common to UE/BS RF feasibility
	Source

	R4-168787
	WF on spectrum utilization in a NR carrier
	Huawei, Hisilicon

	R4-168775
	WF for In-band requirements for FDM of mixed numerologies
	Huawei, Hisilicon, Nokia

	R4-168796
	WF on BS RF requirements for NR
	Nokia

	R4-168770
	Way forward on UE and BS NF for mm-waves and ITU-R related work
	Ericsson

	R4-168786
	WF on UE RF requirements for mmWave
	Qualcomm

	R4-168794
	Further Way forward on urban micro layout and BS Beamforming Model
	HuaWei Technologies Co., Ltd

	R4-168795
	WF on simulation parameters for Urban macro and TPC model
	NTT NTT DOCOMO, INC.

	R4-167278
	Way forward on NR UE testability
	Intel



Discussion
Spectrum utilization in a NR carrier



Discussion: 
Nokia: We have already shared our proposals. It is important to ensure both EVM and spectrum at the same time.
NTT DOCOMO: We do not have comments on the contents themselves. But in addition to the original texts, we would like to clearly reflect what to do in the next meeting in more specific manner. For example, we evaluate feasible utilization in %.
Huawei: For Nokia, we agree with Nokia. We can incorporate Nokia’s suggestion. For NTT DOCOMO, we can study some aspects to some extent in the next meeting. For example, it is expected that guard band would be different according to how to combine different numerologies. When we evaluate this aspect, we should keep the suggestions in the WF in mind in the next meetings. Some part may be related with RAN1 progress. 

Status: 		No objection. Some modifications, however, are necessary..
WF for In-band requirements for FDM of mixed numerologies


Discussion: 
NTT DOCOMO: For the last slide, if we select option 1 only, do you intend not to specify EVM?
Nokia: We have two options, we specify in-band emission or Tx EVM. Our intention is we start to study EVM.
Qualcomm: We would like to correctly understand “Use LTE UE in-band emission definition as a starting point”
Nokia: Proposal means similar methodologies are adopted. Of course, the values are based on study outcome.
Qualcomm: For mmWave, we have beamforming. We are not sure if we can apply similar methodologies to mmWave or not. Many UE may be multiplexed in frequency domain.
Nokia: Of course, we need to consider such aspects. We make different numerologies mixed. So we start with this approach. Of course, end results may be different from those of LTE.
Ericsson: You start with the existing definition? What is the intention?
Nokia: The intention is we start with this similar approach LTE currently has. Of course, something different may come up in the end. 
Huawei: We share the similar views with Nokia. We can use similar methodologies to study as a starting point to carry out our study.

Status: 		No objection.

WF on BS RF requirements for NR


Discussion: 
<On MOP>
Qualcomm: What is TRP approximation?
Nokia: It is discussed in AAS WI. EIRP like measurement and related with how to combine EIRP and TRP, it is going to be defined.
Huawei: What is the intention to use new TRP metric?

<On unwanted emissions>
Ericsson: What is the choice of “Choice of ACLR requirement”?
Nokia: Two bullets are for the same topics on how to define ACLR. The intention is to follow AAS agreement. 
Huawei: What is the actual values if everyone agrees with that?
Nokia: It would be fine to have the text. It came from Ericsson’s document mentioning 1st and 2nd adjacent channel so on.
<Spurious emissions>
Huawei: For the 1st text, we may have some regulatory requirements so that there is a risk.
NEC: There is a typo of “or”. It should be replaced with “for”.
Nokia: OK.

<Testability>
Huawei: “e.g. RRU + passive antenna” should be replaced with “Rel13 AAS”.
Ericsson: The intention is that OTA requirements are for mmWave. AAS requirement in the end becomes OTA.
Huawei: Both would be suitable. 

Status: 		No objection. Some modifications, however, are necessary.

Way forward on UE and BS NF for mm-waves and ITU-R related work


Discussion: 

Discuss based on WF

Status: 		The document was not treated.

WF on UE RF requirements for mmWave


Discussion: 

Discuss based on WF
<On slide 7: Rx Requirements>
Huawei: There is a text saying “Both in-device and device to device scenarios should be considered“.
In device co-existence, LTE has an issue like IDC. NR also should consider this aspect or independent from such kind of in device issues? 
Qualcomm: The intention here is that sub 6GHz where there is a WiFi. For NSA, we need LTE as an anchor. We need to take a look at if this works together with mmWave bands or not
Huawei: We need to consider if there are implementation constraints or not. At least at this stage, we need to study further such as shield etc in terms of various implementations.
Qualcomm: The whole idea is that even if we estimate something, there are actual systems. We would like to avoid having requirements to protect systems not existing. We study this area and decide what to do in RAN Plenary when we discuss the WID in the future.

Status: 		No objection. Huawei and Qualcomm need further offline discussion.

Further Way forward on urban micro layout and BS Beamforming Model


Discussion: 
<Slide 9: WF on BS antenna modelling>
Qualcomm: How does “Omni in horizontal, directional in vertical” antenna look like? We need to have realistic assumptions to exist.
Huawei: At least we should agree with some assumptions in the next meeting. The assumption comes from RAN1 assumptions. We had two options which were discussed already and people preferred this option since the other option was complicated.
Nokia: We don’t have sufficient UE transmit out power and we cannot get targeted SINR. And we would lose UE % indoor so that we reduced the transmission bandwidth of 200MHz to 50MHz. Changing antenna assumption would be helpful to mitigate this issue. In short, we assume more number of antenna elements in simulation.
Qualcomm: We do not think that increasing the number of antennas is realistic. We need to have realistic assumptions.
NTT DOCOMO: For Nokia, the remaining issue is not the number of antenna but rather antenna configuration. 
Samsung: Since we agreed dense urban and micro dropped in a circle.  Does Qualcomm have specific antenna element pattern to cover it.
Qualcomm: We cannot. We need to have some realistic antenna models. 
ZTE: We prefer Option 2. 
Ericsson: We share the Qualcomm’s concern.
Huawei: At the beginning, option 2 was our preference. 
Nokia: If we go to the option 2, we need to clarify the assumption that where interference BSs are.
Intel: Option 2 has another issue that how to drop UEs in a circle so that we need to change the layout totally.
ZTE: Option 2 is the only choice. Then, we can have an offline discussion.
Agreement Option 2 

Status: Option 2 is selected. The relevant assumptions should be discussed further in this meeting.

WF on simulation parameters for Urban macro and TPC model


Discussion: 
No comments.

Status: No objection.


Way forward on NR UE testability


Discussion: 
NTT DOCOMO: Occupied bandwidth is missed.
Intel: We can include that but including means for testability purpose?
Huawei: What is the target of testability in SI phase?
Qualcomm: We would like to understand how we can test the potential requirements and how much accuracies we can expect.

Status: 		No objection. Some modifications, however, are necessary..
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Background


			As agreed in RAN1#86, 


			In-band frequency multiplexing of different numerologies is supported in NR for both DL and UL, at least from the network perspective 


			It is expected that spectrum confinement on sub-band basis is specified as requirements on 


			Transmitter side in-band emission and EVM requirements  


			Reception performance in presence of other-subband interferer


			And also RAN4#80 agreement


			RAN4 would start to study how to define DL and UL in-band requirements for enabling both FDM and TDM multiplexing of different numerologies within the same carrier. 


			In order to enable frequency multiplexing of mixed numerologies, NR should define in-band emission at transmitter side, and in-band selectivity requirement at receiver side for both DL and UL. 





*











Way forward


			For NR, it is agreed to define in-band emission at transmitter side, and in-band selectivity requirements at receiver side for both DL and UL


			For UL


			In-band emission at Tx


			Use LTE UE in-band emission definition as a starting point, but the requirement limits should be further studied considering the uplink mixed numerologies deployment 


			Develop suitable UE Tx EVM requirements to ensure that good transmitted signal quality is maintained when meeting the new NR in-band emission requirements


			In-band selectivity at Rx


			Use LTE BS in-channel selectivity definition as reference, knowing more work is needed to study the format of both wanted and interference signals in terms of numerology configuration ,RB allocation and power levels


			For DL


			In-band emission at Tx


			FFS how to specify such requirement, considering the downlink mixed numerologies deployment. The studies could take the following formats: 1) similar in-band emission requirement as defined for UL and/or 2) BS Tx EVM requirements for each numerology involved (with mixed numerology in BS transmission)


			In-band selectivity at Rx


			FFS how to specify such requirement, considering the downlink mixed numerologies deployment. It is desirable to follow the same format as for UL





*
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Background








21 contributions were discussed in agenda item 10.5.3 in the NR session 


This contribution summaries the issues and agreed WF for BS RF requirements


WF on NF is discussed in separate contribution R4-158770

















NR BS output power 


BS Output power accuraccy requirement be EIRP or TRP approximation or both


BS Output power accuracy as EIRP (in the main beam) only


TRP approximation with low measurment complexity may have a different name to TRP (currently discussed in eAAS WI)


In case ACLR is agreed with TRP approximation, it should be noted that there would be no additional measurement complexity to measure also TRP output power


FFS whether EIRP alone is suitable for regulating co-channel and adjacent channel interference.


EIRP can capture accuracy. It may not be suitable for regulating co-channel and adjacent channel interference, and it may not be suitable for ensuring all transmitters at full power during BS conformance testing








RK; This is covered in next slide I think


RK. Here we are perhaps talking about just the power accuracy requirement other output power requirements are discussed on next few slides








NR BS output power


BS classification related power limit


Investigate further the options for setting the max power limit for the BS class


TRP only


EIRP (in the main beam) only


Both TRP and EIRP (in the main beam)


Reference condition


BS is generally tested under worst case conditions, in most cases this is the maximum power condition (particularly important for EVM, ALCR, spurious emission, etc). The maximum power condition must be known so that it can be used when testing the other requirements


The maximum output power as reference condition is FFS











BS unwated emissions








Further investigations recommended in following areas


Carrier-centric SEM or the band/carrier-centric UEM principle


Choice of border between OOB and spurious domain


Choice of absolute or relative levels


Choice of ACLR requirement


Follow ACLR agreement; intention is to use new name for metric


Following principles are considered for defining the ”mask”


FCC limits for mmWave bands as a starting point


The absolute limits should be defined for NR


Boundary may not be aligned with the ITU-R recommendation. Instead, it should depend on the channel BWs adopted by NR and the band filter rejection capability











RK. TRP (or new name) or EIRP or other should also be highlighted as open issue?








BS spurious emissions


Both Category A and Category B emission limits should be defined for NR bands above 6GHz


2nd harmonic should be considered as upper limit of frequency range for measurements of spurious emissions for NR bands above 13GHz


26GHz should be considered as upper limit of frequency range for measurements of spurious emissions or NR bands between 6GHz and 13GHz


How to define OTA requirements, and whether to define the conductive requirements for NR bands below 6GHz is FFS


TRP or EIRP metric is an open issue








RK. TRP (or new name) or EIRP or other should also be highlighted as open issue?


Maybe that will follow AAS?








BS ACLR


Based on new definiton as discussed in eAAS WF (R4-168872)








BS EVM


EVM for UE specific beam is definedspecified in the centre of the main beam


EVM for cell specific beam is specified in the “range” of the main beam 


The beam declarations approach from AAS can be used to clarify how the EVM requirement is met at the center of the main lobe or the “range” of the main lobe


NR can follow the same approach as AAS for defining test configurations for EVM


The criteria for allowed value to be decided later


Based on eAAS WF (R4-168873)

















RK. User and cell specific beams are currently used for technical discussion but we do not want to define them and set requirements on them separately unless it is shown to be absolutely necessary. In AAS it has be argues that testing EVM in centre of a beam is sufficient and cell signal performance is not compromised.


In order to maintain performance for a system with either user beam steering capability or passive antenna that EVM in centre of main beam is sufficient.


Cant agree to changes in blue








BS classes


Too early to conclude on BS classes


As the requirements for the NR become more clear, identify where requirement applicability and values differ and then discuss whether the differences should be captured by means of defining further BS classes, or by some other means


Further discussion is needed on whether to capture 


simulation parameter (like MCL today) for each BS class in the TS as means of describing deployment scenarios


Minimum distance from BE to UE could be one option


simulation assumptions behind the BS class dependent requirements by some other means


parameters based on EIRP considering the cell sizes











BS testability aspects (1)


Consider and develop a framework that differentiates BSs based on operating frequency and ability to use beamforming


OTA only requirements for frequencies above 6 GHz


Conducted requirements on current bands below 6 GHz not exploiting beamforming extensively (e.g. RRU + passive antenna)


BS operating at current bands or possible new bands below 6 GHz exploiting beamforming (e.g. AAS base stations), both OTA requirements and hybrid requirements would be necessary


Maximize the synergies considering experiences captured in the AAS and eAAS work when the NR requirement framework is developed





RK. This sounds like the E13 AAS, we could use that


TS: This slide to be removed








BS testability aspects (2)


The following is a provisional list of RF requirements identified for further discussion on testability:


Transmit:


Output power, EVM, frequency error, other signal quality requirements, ACLR, in band unwanted emissions, out of band and spurious emissions,  TDD TX OFF power and transient time, TX intermodulation, EMC


Receive:


Minimum & reference sensitivity, in band blocking, out of band blocking, RX intermodulation, RX spurious emissions, EMC
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Background


The Noise figure for mm-wave frequencies has been extensively discussed in R4-166526, R4-168530 and R4-168076.


The Noise Figure is not given by the LNA alone, but also by, bandwidth and dynamic range dependencies as there is a delicate balance . 


Beside LNA, typical noise figure contains additional losses due to switches, filters, routing losses, packaging loss, etc (along with some additional margins)


For specification related work in future, full receiver chain, complex relation between noise figure, dynamic range, bandwidths and heat dissipation should be considered.











Way forward


Proposal 1: The principles outlined below are essential when deriving the Noise Figure (NF) values for mm-waves and should be considered for the mm-waves and ITU-R related work in RAN4.


The Noise Figure is not given by the LNA alone, but also by, bandwidth and dynamic range dependencies as there is a delicate balance . 


The requirement levels should be carefully adapted to the reasonable levels that the technology can provide in order to facilitate array antennas with many elements.


Due to compact and highly integrated building practice needed for mm-wave systems with many transceivers and antennas, careful and often complex consideration regarding the power efficiency and heat dissipation in small area/volume is necessary. 


A full receiver chain all the way up to radiating elements should be addressed as all parts in the chain would contribute to the overall receiver performance.











Way forward (contd.)


Proposal 2: It is assumed  that  the performance differ less between UE and BS for mm-waves on transceiver level compared to lower frequencies below 6 GHz.


The estimated NF for both BS and UE are defined as same value for the ITU-R related coexistence simulations. 


It is expected that the BS will have a large number of transceiver  necessitating more complex signal routing and hence associated losses. In addition, the filter requirements for BS may be more stringent than the UE, leading to higher losses in the BS receiver chain.


The larger number of receiver chains and antennas will however result in significantly better OTA BS sensitivity due to combining gains.


It should be further studied whether different topologies between UE and BS could result in larger difference in performance. 


It should also be studied whether for some UE implementation, the mm-wave antennas could be spread over the physical available area resulting in possibly higher routing losses.








Way forward (contd.)


Considering the urgent need for estimated NF for the ITU-R related simulations, RAN4 should assume the provided estimated NF which are best estimates of what the technology will provide. 


Values are preliminary estimations of typical values, not the worst-case and not binding the actual specification values


Any possible difference between UE and BS NF performance should be carefully considered during the requirement development phase. 











Way forward (contd.)


It is proposed to adopt the following estimated NF values for UE in ITU-R WP5D related coexistence simulations work in RAN4:


Proposal 3: The estimated UE noise figure for ITU-R related co-existence simulations at 30 GHz should be set to 9 dB.


Proposal 4: The estimated UE noise figure for ITU-R related co-existence simulations at 45 GHz should be set to 11 dB.


Proposal 5: The estimated UE noise figure for ITU-R related co-existence simulations at 70 GHz should be set to 13 dB.


For BS:


Proposal 6: The estimated BS noise figure for ITU-R related co-existence simulations at 30 GHz should be set to 9 dB.


Proposal 7: The estimated BS noise figure for ITU-R related co-existence simulations at 45 GHz should be set to 11 dB.


Proposal 8: The estimated BS noise figure for ITU-R related co-existence simulations at 70 GHz should be set to 13 dB.


The above noise figure numbers are intended for ITU-R related coexistence simulations, and can be revised further if needed.
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Background


Discussion on the UE RF requirements for NR has started since RAN4#79Bis


Several areas for study were identified:


Tx Requirements


Rx Requirements


Beamforming related requirements


Other areas are FFS











Background


Baseline testing methodology for frequencies above 24GHz will be tested over the air


Definition of the requirements should take into account how these requirements will be tested


Requirements should consider freespace testing as baseline


Use of phantoms can be studied further








Tx Requirements


Tx Power - EIRP


Actual EIRP value should be studied


How the requirement will be defined in terms of spatial coverage should be studied


Whether a maximum allowed TRP requirement or other alternative requirements are needed or not should be studied


Tx off power


Should be studied how this requirement will be defined (EIRP or TRP)


Tx on/off mask


How to define this requirement should be studied (e.g. how beamforming and OTA measurement influences the definition)


Power control


How to define the requirement should be studied


Signal quality requirements


How to define EVM, carrier leakage, frequency offset requirement should be studied


Occupied BW


How to define the requirement should be studied 














Tx Requirements


Emissions related requirements


How to define the requirements for in-band emissions, ACLR, SEM, spurious emissions, UE to UE co-existence should be studied


Whether the requirements should be defined as EIRP or TRP or both should be studied


UE to UE co-existence should consider the emissions from sub6GHz bands to above 24GHz bands and vice-versa (R4-168324 can be used as reference)


Emission levels required for UE to UE co-existence should be studied


How to account for spatial characteristics should be considered











Rx Requirements


Sensitivity Requirement


Whether the EIS equation in R4-168318 can be taken as baseline should be studied


How to determine the values of different parameters should be further studied


How spatial coverage will be defined should be studied


Maximum input power


How to define the requirement should be studied











Rx Requirements


Blocking Requirements


It should be studied how ACS and blocking requirements will be defined


Whether and how spatial characteristics will be taken into account (direction of arrival of wanted and aggressor signals)


Testing complexity should be taken into account


For in-band blocking, it should be studied how to derive the requirements


R4-168394 can be used as reference for scenarios to consider


For out of band blocking, realistic values based on actual possible blockers should be considered


Companies are invited to share information on the systems deployed around the bands of interest in different regions such that necessary requirements can be identified


Blocking requirements considering that sub6GHz and above 24GHz systems will co-exist should be studied


Both in-device and device to device scenarios should be considered











Rx Requirements


Rx intermodulation


How to define the requirement should be studied, similarities/commonalities to the blocking requirements should be considered


Rx spurious emissions


How to define the requirement should be studied


Whether/how beamforming should be taken into account should be studied








Beamforming Related Requirements 


The need for beam switching delay requirements should be studied


If requirements are needed, how the requirement is defined should be studied


Other requirements are FFS
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Background: RAN4 agreement








WF (R4-166731) on BS beamforming model was agreed in last meeting


There are some remaining issues for dense urban and indoor scenario








Background: RAN1 Agreements on BS antenna modeling





At 30GHz:


Dense urban and Urban macro:


Baseline: (M,N,P,Mg,Ng) = (4,8,2,2,2). (dV,dH) = (0.5, 0.5)λ. (dg,V,dg,H) = (2.0, 4.0)λ.


Note that companies are also encouraged to investigate a larger panel spacing, e.g. (dg,V,dg,H) = (4,8) λ


Indoor hotspot:


Baseline: (M,N,P,Mg,Ng) = (4, 8, 2, 1, 1) , d_H = d_V = 0.5 λ


At 70GHz:


Dense urban:


Baseline: (M,N,P,Mg,Ng) = (8,16,2,2,2). (dV,dH) = (0.5, 0.5)λ. (dg,V,dg,H) = (4.0, 8.0) λ. 


Note that companies are also encouraged to investigate a larger panel spacing, e.g. (dg,V,dg,H) = (8,16) λ


Indoor hotspot:


Baseline:(M,N,P,Mg,Ng) =(8, 16, 2, 1, 1), d_H = d_V = 0.5 λ








Background: RAN1 Agreements on BS antenna modelling





For dense urban:


Option 1 : Omni in horizontal, directional in vertical (5dBi gain, HPBW 400, vertical tilt 900, Am=20dB, SLAv=30dB) 


Dropping in the center of the hotspot area


Option 2: Directional in horizontal, directional in vertical (8dBi gain, HPBW = 650, vertical tilt 900 , Am=30dB, SLAv=30dB )


One-sector deployment


Dropping of TRP and TRP antenna orientation according to TR 36.897 (non co-channel hetnet deployment)


For indoor:


Option1: Boresight direction is perpendicular to the ceiling, alternative 3 in R1-165850 (5dBi, 90 degree HPBW in Azimuth and zenith, Am=25dB, SLAv=25dB). 


Option 2: Three sectors. Antenna model is taken from alternative 2 in R1-165850 ([8dBi],65 degree HPBW in Azimuth and zenith, Am=25dB, SLAv=25dB).








Background: RAN1 agreement on Layout paremeters for Dense Urban


Adopt the minimum distances between micro TRPs and radius of UE dropping in the following table as another option:

















Adopt the following minimum distances:








			Number of the micro TRPs per macro TRP			Minimum distance between Micro TRP centers (m) 			Radius of UE dropping within a cluster: R (m)


			3			40			50


			6			32			50


			9			25			50





			Parameters			Value


			The minimum distance between Macro TRP and UE			10m


			The minimum distance between Micro TRP and UE			10m











Background: RAN4 agreement on Layout for Dense Urban


WF (R4-167079)on simulation assumptions of Co-existence study for WP5D was agreed in last RAN4 meeting.


The agreed dense urban layout is shown as




















Note that minimum distance between micro BSs in single operator is 57.9m, cluster Radius of UE dropping  is 28.9m














WF on the Dense urban Layout


Due to the limitation of parameters agreed in R4-167079, the network layout for dense urban should be fixed drop rather than random drop. 


The micro BS is dropped in the center of the hotspot area with panel random orientation in horizontal. The relative location of each operators micro BS within the macro cell is the same for all macro cells.


Keep the other agreements in R4-167079 in RAN4 unchanged




















WF on BS antenna modeling


At 30GHz:


Dense urban and Urban macro:


Baseline: Only one panel is assumed, (NV,NH) = (8,16). 


(dV,dH) = (0.5, 0.5)λ.


An additional 3dB gain is added to the total beamforming gain to account for the two polarization directions.


Indoor hotspot:


Baseline: Only one panel is assumed, (NV,NH) = (4, 8). 


(dV,dH) = (0.5, 0.5)λ.


An additional 3dB gain is added to the total beamforming gain to account for the two polarization directions.


At [45] & 70GHz:


Dense urban and indoor hotspot:


Baseline: Only one panel is assumed, (NV,NH) = (8,16). (dV,dH) = (0.5, 0.5)λ. 


An additional 3dB gain is added to the total beamforming gain to account for two polarization directions.











WF on BS antenna modeling


For dense urban:


Option 1 : For element, Omni in horizontal, directional in vertical (5dBi gain, HPBW 400, Boresight direction is horizontal, SLAv=30dB) 


Dropping in the center of the hotspot area with panel random orientation in horizontal.


For indoor:


Option1: Boresight direction is perpendicular to the ceiling, alternative 3 in R1-165850 (5dBi, 90 degree HPBW in Azimuth and zenith, Am=25dB, SLAv=25dB). 


For urban macro:


Three sectors, (8dBi gain, HPBW = 650, Boresight direction is horizontal, Am=30dB, SLAv=30dB )














WF on BS antenna modeling


The number of beams per cell: 


There is one beam formed using all the antenna elements.  


The number of supported UEs: 


Each beam is directed to one scheduled UE. So there are 1 scheduled UEs 


The weighting factors 


DFT (linear phase progression) based beamforming is assumed (details next slides) 











Composite Array radiation pattern
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Back ground


InRAN4#80bis meeting, it is observed that many UEs are in outage coverage in case of urban macro with current simulation assumptions. 


For example from simulation results captured in R4-168466, 10~15% DL UEs will in outage coverage. In UL case, more UEs than DL will be in outage coverage. 


Thus we may need to reconsider simulation assumptions for urban macro, which have impact on SINR such as IDS. 











Back ground: CDF of SINR (preliminary results)





Gamma=1


			UL Allocation			CL-xile


			50			94.0


			100			91.0


			200			88.0





Observation:


With this simulation assumptions, ISD = 300, 50MHz, indoor 20%: about 5% UE in outage. (Note: 11dB is used as NF in this preliminary simulation results.)








Back ground: UL Power (preliminary results)


Observation:


With this simulation assumptions, ISD = 300, 50MHz, indoor 20%: 20% UE with Max power. (Note: 11dB is used as NF in this preliminary simulation results.)





Gamma=1


			UL Allocation			CL-xile


			50			94.0


			100			91.0


			200			88.0











WF: simulation parameters for urban macro


Evaluate following two cases for urban macro UL and compare both results in Nov. meeting.


Case 1: agreement in the last meeting


ISD = 500m


Transmission BW = 200MHz


Indoor ratio = 80%


Case 2: 


ISD = 300m


Transmission BW = 20MHz


Indoor ratio = 20%


If we find any issue, then we can revisit parameters


Other cases are not precluded in addition to Case 1 and 2.











WF: TPC model


In order to start simulation campaign, following TPC model are assumed


CL-xile = 88 + 10*log10(200/X)


X: UL transmission BW


Gamma = 1


Note: we need discuss KPI based on simulation results.
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Background


With a clearer understanding of the UE RF parameters, discussions on NR testability have progressed in RAN4














2





Agreements (1)


General test methodology for UE RF at high frequency (f > TBD GHz)


OTA measurements are the baseline configuration for testing all UE RF parameters


Possible approaches include far-field, near-field, or others


Test equipment vendors are encouraged to provide their analysis of feasibility and Pros/Cons across the possible approaches and at least between far-field and near-field approaches by RAN4 #81


How to control the DUT


Companies are encouraged to provide proposals on test interface definitions and to identify potential high-level input to other WGs


Possible test metrics in the next slides are intended to encourage further study; other possible test metrics are not precluded


Companies are encouraged to prioritize the discussion on maximum TX power and REFSENS for the next meeting
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Possible test metrics for further study (1)


			RF requirement			Test metric baseline for study			Test setup notes baseline for study


			Max output power, Min output power			Opt.1: EIRP
Opt.2: TRP			Opt.1: Far-field measurement of EIRP in a single beam direction
Opt.2: Far-field measurement of EIRP over N beam directions
Opt.3: TBD


			ON/OFF time mask, power control, PCMAX			Opt.1: EIRP
Opt.2: TRP			Opt.1: Far-field measurement of EIRP in a single beam direction
Opt.2: Far-field measurement of EIRP N beam directions
Opt.3: TBD


			Frequency error, EVM			TBD			


			Unwanted emissions (SEM, IB, OOB, spurious, ACLR)			Opt.1: TRP
Opt.2: EIRP			Test time of each approach should be investigated
Current conducted approach is analogous to TRP
Selection of EIRP approach may imply a potentially inappropriate and over stringent definition of unwanted emissions metric due to inclusion of BF gain of unwanted emission


			Tx OFF power			Opt.1: TRP
Opt.2: EIRP			Test time of each approach should be investigated
With Tx OFF, UE does not form a beam; EIRP over N DUT orientations may be sufficient.
The difference between EIRP and TRP would then be basically whether a max or average is taken.


			Transmit intermodulation			TBD			





NOTE: The possible test metrics are based on preliminary study and can be revisited in future study.
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Possible test metrics for further study (2)


			RF requirement			Test metric baseline for study			Test setup notes


			REFSENS			Opt.1: EIS
Opt.2: TRS			Opt.1: Far-field measurement of EIS in a single beam direction
Opt.2: Far-field measurement of EIS over N beam directions
Opt.3: TBD


			Max input level			Opt.1: EIS
Opt.2: TRS			Opt.1: Far-field measurement of EIS in a single beam direction
Opt.2: Far-field measurement of EIS over N beam directions
Opt.3: TBD


			ACS, Blocking (IBB, OOB, NBB)			Opt.1: TRS
Opt.2: EIS with blocker and signal aligned
Opt.3: EIS with blocker and signal from different directions			Test time of each approach should be investigated.
Current conducted approach is analogous to TRS.
Selection of EIS with blocker and signal aligned approach may imply a potentially inappropriate and over stringent definition of blocking metric due to inclusion of BF gain of unwanted signal





NOTE 1: Intermodulation, spurious response, spurious emissions, and receiver image tests are FFS


NOTE 2: The possible test metrics are based on preliminary study and can be revisited in future study.
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Open issues


A further level of detail is needed


Test setup descriptions


Test setup dimensions


Potential restrictions on the DUT (such as size, positioning, etc.)


High-level descriptions of sources of measurement uncertainty


Clear definitions for abbreviations and terminology are needed
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Background


			As agreed in RAN1#86, CP-OFDM based waveform with spectral confinement techniques (e.g. filtering, windowing, etc.) will be supported for at least up to 40GHz for eMBB and URLLC services .


			The spectrally confined waveforms make it possible to improve spectrum utilization on a carrier basis. Regarding NR spectrum utilization, the following was agreed in RAN1#86 LS:





At least up to 40 GHz for eMBB and URLLC services, NR supports CP-OFDM based waveform with Y greater than that of LTE (assuming Y=90% for LTE) for DL and UL, possibly with additional low PAPR/CM technique(s) (e.g., DFT-S-OFDM, etc.) 


			Y (%) = transmission bandwidth configuration / channel bandwidth * 100%





It is recommended that RAN4 should target to support eNB/UE with Y significantly higher than 90% when defining the RAN4 requirements where the specification of Y should consider complexity and latency constraints 


			Companies’ preliminary evaluation results show that with LTE numerology, the max. supported transmission bandwidth in a 10MHz carrier may be able to achieve 54PRB (i.e. above 97% spectrum utilization) (considering co-existence between carriers of the same numerology and with no PSD offset), whilst keeping within the MSR SEM and ACLR requirements


			R4-167499(Nokia), R4-167730 (Huawei), R1-1610404 (Orange)
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Way Forward


			Carrier spectrum utilization, denoted by Y, is assumed to be higher than 90% in RAN4 future study and RAN4 requirements should be defined based on this assumption. 


			Y may depend on specific numerology and carrier bandwidth. It is FFS how the guard band at the edge of a channel should be defined when different numerologies are frequency multiplied


			Y may depend on the BS/UE implementation complexity and declared capability. It is possible to define different value of Y for different BS/UE capabilities with compliance of related RF requirements, e.g. EVM, ACLR, SEM, etc.





*














