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Introduction
The contribution summarizes minutes of evening AH meeting for New Radio SI on the following topics.
· Co-existence simulation parameters for WP 5D
· PA models
List of contributions
The list of contributions
	Topic
	t-doc
	source
	title

	WP 5D co-existence
	R4-163313
	Nokia
	RF parameters requested by WP 5D

	
	R4-163814
	Nokia
	Overall scope of NR coexistence study

	
	R4-163270
	Intel Corporation
	Coexistence study consideration

	
	R4-163816
	Nokia
	NR-NR coexistence assumptions in 24-86GHz

	
	R4-164012
	Huawei
	Further discussion on co-existence study

	
	R4-164013
	Huawei
	TP on NR co-existence study

	
	R4-164210
	Qualcomm Incorporated
	On the adjacent channel coexistence study for NR

	
	R4-164225
	Ericsson
	Simulation assumptions and deployment scenarios for ITU-R WP5D

	
	R4-163611
	NTT DOCOMO INC.
	Way forward on co-existence study for agenda item 1.13

	
	R4-163807
	CMCC
	Discussion on RF parameters for New Radio in 24.25-86GHz

	
	R4-164261
	Ericsson
	Frequency ranges for compatibility studies in ITU-R

	
	R4-162374
	Huawei
	General views on 5G coexistence study (Referred to by R4-164012)

	PA models
	R4-163810
	Skyworks Solutions Inc.
	[NR] 5G waveforms PAPR and out of channel emissions measurements

	
	R4-164011
	Huawei
	On realistic power amplifier model for NR waveform evaluation

	
	R4-163314
	Nokia
	Realistic power amplifier model for the New Radio evaluation

	
	R4-164509
	Nokia
	Response LS on realistic power amplifier model for NR waveform evaluation

	
	R4-164168
	Ericsson
	ON PA models

	
	R4-164169
	Ericsson
	Draft reply LS on PA models for NR


WP 5D co-existence study simulation assumptions

UE antenna model
	R4-163816
(Nokia)
	R4-64224
(Ericsson)
	xxx

	It may not be clear in the contribution, but following RAN1 is our assumption, i.e., TR36.873.
	Follow the modeling of TR36.873
	




Discussion: 
Samsung: We proposed to reopen the number of antenna issues. RAN1 made some progress. On antenna model, we should follow RAN1 assumption.

Conclusion:

Agreement: Further discuss the model based on RAN1 SI Channel modelling SI


BS antenna model
	R4-163816
(Nokia)
	R4-64224
(Ericsson)
	xxx

	It may not be clear in the contribution, but following RAN1 is our assumption, i.e., TR36.873..
	Omni
Depending on usage scenario such as indoor hotspot and frequencies.
	



Discussion: 
Ericsson: our proposal comes from RAN1 assumption.
CMCC: we are not sure if RAN1 has made an agreement on this antenna model. 
Vodafone: we don’t know RAN1 assumption so that what we can agree?
Huawei: this is not enough. We need to return to discuss this aspect.
Samsung: That was why we would like to discuss the number of antenna.
CMCC: we heard that there were some agreement on antenna modelling, the number of antenna. 
Nokia: SI for channel modelling is going to be completed.
Conclusion:
Agreement: Further discuss the model based on RAN1 SI Channel modelling SI


Beamforming
	R4-164210
Qualcomm
	R4-163816
(Nokia)
	R4-164013/4012
(Huawei)
	R4-64224
(Ericsson)
	xxx

	Accurate modelling is required
	A certain beam forming model (including multi-layer transmission model) will be required to proceed the coexistence study
	Consider using DFT based codebook as a baseline to simulate the beamforming behavior for above 6GHz frequency in the coexistence simulation. Details are FFS
	Proper modeling of beamforming needed.
	



Discussion: 
QC: Beamforming depends on the antenna model. So, omni is the right approach? In order to have appropriate link budge, we need to consider antenna arrays

Conclusion: 	No agreement.  



SINR to Throughput mapping
	R4-164210
Qualcomm
	R4-163816
(Nokia)
	

	Scaled Shannon's formula with update truncation and attenuation parameters. 
	E-UTRA link level model can be reused for the coexistence simulations until a better model is available from RAN1.
	



Discussion: 

Conclusion: 
Agreement: Adopt scaled Shannon's formula with update truncation and attenuation parameters until we get RAN1, we will use 36.942  


UE-UE & BS-BS co-existence consideration
	R4-164210
Qualcomm
	R4-163816
(Nokia)
	R4-163270
(Intel)
	xxxx

	Not considered at this stage
	UE-UE and BS-BS interference within the same network is not modelled at this stage but FFS
	UE-UE and BS-BS should be considered.
	



Session chair Note: 
Should we start from sync scenario first?
Then, next step is to study the guard band or other means to secure the coexistence of non-synchronized case according to RAN1 progress.

Discussion: 
Ericsson: BS to BS is more deterministic. 
Nokia: we have discussed this Tuesday. We don’t focus on UE/UE and BS/BS
Vodafone: Why UE to UE is excluded?
Qualcomm: we only consider very particular case for UE to UE in terms of mitigation technique. Our preference is to focus on UL/DL and DL/UL. This UE to UE can be discussed later when we understand that mitigation schemes.

Conclusion: 
Agreement: Not consider UE to UE and BS to BS  


Traffic

	R4-164210
Qualcomm
	R4-163816
(Nokia)
	R4-64224
(Ericsson)
	xxx

	Full buffer (other activity factor is second priority or optional)
	Follow R1 decisions 
(meaning Full buffer and FTP)
	Full buffer and FTP model 1/2/3 with packet size 0.5 Mbytes(other value is not precluded)


	



Session chair Note: 
Should we start from Full buffer first as the worst case scenario?


Discussion: 
Huawei: Full buffer is enough at this moment. We do not need FTP at this moment.
Nokia: we agree with Huawei. Full buffer is the worst case.
CMCC: we also think that Full buffer is enough.
Conclusion: 
Agreement: Full buffer mode for the moment  


ACI leakage model

	R4-164210
Qualcomm
	R4-163816
(Nokia)
	xxx

	ACIR = 1/(1/ACS+1/ACLR)
Alternative model needed only if RAN4 identifies specific issues
	The interference model can be based on ACLR/ACS model similar to the E-UTRA UL model. A fractional ACLR/ACS can be utilized for asymmetric RB allocations (e.g., due to multiple numerologies, etc). The granularity of ACLR/ACS shall be studied further
	



Discussion: 
QC: Do we need to consider spatial aspects in ACI modelling?
Huawei: we can use this ACI model but we need to consider this spatial aspects. This aspect has been considered in AAS SI. For Rel-8, we used two steps model. The difference between 2 steps needs to be studied based on PA behaviour.
Ericsson: We considered correlation in co-existence in AAS.
Samsung: One additional factor is ACS number to much wider compared to legacy system. The capability of filtering is much better to use the 200 MHz channel bandwidth.
Ericsson: In AAS, we have not considered UEs aspects. ACLR model should be integrated ones. Whether we can apply this method or not should be studied.
Huawei: In general, we can use this model. But we need to consider this again. As a one step, ACI modelling may be ok. After the further study, we can derive the more appropriate model.
Ericsson: we assume integrated ACLR and we assume flat ACS at this moment. We can revisit this after further study.
Samsung: ACS needs to be better than what we have now.
QC: we share the same view with Ericsson and Huawei. The detail is up to companies.
Nokia: For ACLR, it depends on either you want to use EIRP or TRP, For ACS is the ratio of wanted signal and interfere signal. So, this ACS should be considered in a different manner.
Ericsson: For ACS, maybe it is good to use the current concept as a working assumption.
ZTE: are we going to use the spatial ACLR used in AAS SI.
Ericsson: Spatial patterns do not affect the co-existence outcome.
Nokia: For DL case, UE ACS is the dominating factor. Ericsson comments on ACLR would not apply to DL case.
Ericsson: For ACLR, the integrated ACLR we should go. For ACS, spatially integrated ACS would be one way.
Nokia: we need to be careful. Which direction we should go is under discussion in AAS topics with EIRP or TRP.
CMCC: Integrated ACLR and flat ACS means ACLR is not flat?
Ericsson: For Nokia, we understand the Nokia’s comment. For CMCC, the spatial model is considered so that it depends on correlation.
    ZTE: we share the same view with Nokia. Correlation level has quite limited impact on co-existence in AAS co-existence study.

Conclusion
Agreement: In addition, model in ACLR is two step models in frequency
Ues the different correlation levels to study the spatial patterns for ACLR. ACLR metric defines integrated over the whole space.
If study should ACLR can be modelled as flat in space, then, we just use integrated ACLR model. 
Assume flat ACS in frequency. In space, study if ACS model is flat.

Performance metric

	R4-164210
Qualcomm
	xxx

	Throughput degradation compared to single operator case, i.e. no ACI. Both mean and 5%-tile are considered.
	



Session chair Note: 
Should we start from what Qualcomm proposed if we conduct co-existence study for eMBB.
When we conduct mMTC and URLLC scenarios, then, we may need to reconsider the appropriate metric accordingly.

Discussion: 
CMCC: we need some calibration since this is the 1st time we do simulation. We also request to bring absolute throughput values.
Nokia: using relative value is even easier for calibration. Using absolute throughput takes time to calibrate purpose.
QC: our proposal is based on relative one.
CMCC: we would like to see the absolute value since we are not sure what is hidden in relative values. At this moment, we are ok to adopt the proposal from Qualcomm for calibrate purpose.
QC: we can provide absolute value but it may not provide meaningful data. We need to wait for new spectrum efficiency information.
Conclusion
Agreement: Throughput degradation compared to single operator case, i.e. no ACI. Both mean and 5%-tile are considered.

NF
AH chair Note: 
Only CMCC paper touches specific NF. It does not mention UE or BS. The worst cases are compared between 2GHz and around 30GHz/70GHz.

	　R4-163807 by CMCC
	LNA NF
 (dB)
	RF switch IL
 (dB)
	Circulator IL
 (dB)
	RF filter IL
(dB)
	Total
 (dB)
	UE
(dB)
	BS
(dB)

	2GHz
	1.5
	0.5
	0.2
	1.5
	3.7
	9
	5

	24.25-33.4 GHz
	2.8
	2
	0.4
	1.5
	6.7
	11.8
	8

	66-86 GHz
	5 
	3
	0.7
	1.5
	10.2
	15
	11.5



Discussion: 
Vodafone: How are they justified?
Samsung: almost the similar questions with Vodafone. These values are higher than we expect. It would be better to collect more data.
Intel: looking at this number, in some cases, it looks very optimistic. We need to look into this. If we could have a reference architecture, it would be helpful. In this case, we need to include antenna aspect while in legacy analysis we only consider after antenna connector.
Samsung: Most of the noise figure comes from the RF front end. Maybe Intel requests to have reference model of front end.
CMCC: value we proposed is just as a 1st step. For the simulation, we need to have a certain value. 
QC: 14 dB for UE for around 30 GHz.
CMCC: we should clarify that this is just for only co-existence purpose and we should revisit these values.
Telecom Italia: we would like to clarify where the values come from.
Vodafone; we need to understand where the proposed values come from.

Conclusion
No agreement on NF. 
Companies are aware the importance of the NF. Hence, companies are encourage to provide more analysis data on this aspect in the future meeting.


[bookmark: _Ref450667167]PA models

Background of the discussion
AH Chair NOTE: Share why we need to resolve this now. 
R4-163314	Realistic power amplifier model for the New Radio evaluation
					Source: Nokia
(Replaces )
Abstract: 
Contribution discuss the PA model that that can be utilized for evaluation of the new RAT. Realistic PA model that RAN1 should adopt for NR waveform link level evaluation is proposed.  
Discussion: 
Conclusion
NO conclusion
This contribution was handled for sharing the reason why RAN1 has requested PA models to RAN4


LS reply to RAN1

R4-164509	Response LS on realistic power amplifier model for NR waveform evaluation 
					Source: Nokia
(Replaces )
Abstract: 

Discussion: 
Samsung: we have submitted a paper on this PA model in RAN1. We request to give us more time to provide more appropriate model.
Ericsson: we need to study PA models to be used in RAN4.
Intel: when looking at above 6GHz model, phase modelling is much lower than we expect. It seems to me phase is underestimated. 
Nokia: Phase may be underestimated. I have sent this contribution yesterday. But not received any comments.
Ericsson: this is not to be considered to be the final model for mm wave. RAN1 waits for feedback from RAN4.
Samsung: For sub 6GHz, we also propose the similar model so we are on the same boat. This model is for down selecting candidate wave form. So we should not share incorrect model with RAN1.
Qualcomm: RAN1 perspective, this content is sufficient. We support the LS.
Nokia: if we do not send this LS, RAN1 selects whatever they want. And it may not be realistic model. 
Huawei: we have some issues so that it would be better to see more study results. We understand the urgency but some companies submitted their PA models in RAN1 so that we do not completely stop the RAN1 discussion.
Ericsson: If we understand Intel’s comment correctly, to them this model is too optimistic but RAN1 may use even more optimistic model without sending LS.
[bookmark: _GoBack]Samsung: For above 6GHz, it is not good to send an LS without correct model. It would be better to step back to see the detailed to share the more correct model. Model needs to be more comprehensive.
Nokia: if we don’t share the model, they would use more incorrect model. RAN1 may use this clipping model. This is even worse. 
Ericsson: at least we can say that clipping model is not correct. But this Rapp model somehow reflect distortion effect.
Huawei: Above 6GHz, RAN1 discussion is still depending on channel modelling. Then, we can send an ls for below 6GHz and for above 6GHz, we can send an ls in the next meeting. 
Samsung: it is not correct to share the incorrect model.
Qualcomm: can everyone share PA model above 6GHz?
Nokia: it would be good to share something with RAN1.
Ericsson: it is clear that selecting clipping model is not correct to be shared with RAN1.
Intel: if we don’t have realistic model above 6GHz, then, RAN1 should use PA mode below 6GHz.

Conclusion: No agreement.


Conclusions
The evening AH made the several agreements for co-existence simulation parameters for WP 5D request.
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