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Chairman’s Notes of Agenda Item 8.2 on Channel model for >6 GHz
Nokia
Discussion: 

Decision: The document is return in Fri common session
Offline session notes
R1-163482
Minutes of offline session on Tuesday

Nokia
Discussion: 

Decision: The document is noted
TR update
R1-162710
TP for TR38.900 Section 7.1 - coordinate systems
Samsung, Nokia
Discussion: 

Decision: The document is agreed
R1-162711
TP for TR38.900 Section 7.2 and 7.3 - scenarios and antenna modeling
Samsung, Nokia
Discussion: 
ZTE: For indoor office and shopping mall, do you assume multi floor case?

Samsung: No

ZTE: We need many floors for the calibration. Are we going to increase the number of floors in the future?

Samsung: It can be discussed in the future. This TP is for scenarios and antenna modelling.
Decision: The document is agreed
R1-162712
TP for TR38.900 Section 7.4 - pathloss, LOS, O-I modeling

Samsung, Nokia
Discussion: 
Ericsson: One issue on LOS PL discontinuities need to be captured.

Samsung: This is based on working assumption from last meeting. Further changes can be made during this meeting if needed.

ZTE: 7.4.1.1 note says the central frequency. PL f is not going to be fc if BW is large.

Samsung: That is a typo.

Decision: The document is revised in 3468
R1-163468
TP for TR38.900 Section 7.4 - pathloss, LOS, O-I modeling

Samsung, Nokia
Discussion: 
Decision: The document is agreed
R1-162713
TP for TR38.900 Section 7.5 - fast fading

Samsung, Nokia
Discussion: 
Ericsson: LSP has strong frequency dependencies. We are not comfortable with that.

Samsung: This is based on working assumption from last meeting. Changes can be reflected in the next version.

Ericsson: We prefer brackets instead.

Nokia: We agree with Samsung. This is based on working assumption. Of course that need to be confirmed.

Decision: The document is agreed
R1-162714
TP for TR38.900 Section 7.6 - additional modeling components
Samsung, Nokia
Discussion: 
ZTE: Oxygen loss offset need to be clarified. Is it LOS distance? Is it deterministic or random?
Samsung: TP is based on agreements from last meeting.

Nokia: Calculation in Keysight document is not entirely correct.

CATT: Examples are not clear.

Huawei: We also found some errors in Keysight calculations. We could take this offline to find the correct equation.

Nokia: We should agree this now capturing agreements from last meeting.

Samsung: We could fix the oxygen error

Decision: The document is revised in 3469
R1-163469
TP for TR38.900 Section 7.6 - additional modeling components
Samsung, Nokia
Discussion: 

Decision: The document is agreed
R1-162715
TP for TR38.900 Section 7.7 and 7.8 - Link-level channel model and calibration
Samsung, Nokia
Discussion: 

Decision: The document is revised in 3470
R1-163470
TP for TR38.900 Section 7.7 and 7.8 - Link-level channel model and calibration
Samsung, Nokia
Discussion: 

Decision: The document is agreed
R1-163396
Correction in “Large Bandwidth and Large Antenna Array” section of R1-162714
Keysight

Mathematical error was found in the new equation to cope “Large Bandwidth and Large Antenna Array” in [1]. The correction to the problem is proposed in section 3. 

Please, note that the “additional model component” for large bandwidth and large antenna arrays defined in [1] does not solve issues for spherical wave modelling and non–WSS propagation across antenna elements. 

Chair: Tdoc was requested late
Discussion: 

Decision: The document is noted
R1-163488
TP for TR38.900

Samsung, Nokia
Discussion: 
Huawei: We are OK but comment on fast fading model where distance is km. We could unify the units.

Samsung: WE can correct for the next version

Decision: The document is agreed
8.2.1 Remaining details on large scale modelling for >6GHz
Remaining details on LOS probability, pathloss (including penetration loss) and shadow fading
LOS probability
R1-162522
Remaining details on LOS probability in indoor open office scenario
LG Electronics
Proposal 1: For indoor open office scenario, adopt table 3 for parameterizations.
Discussion: 

Decision: The document is not treated
R1-162716
LoS probability model for indoor open-office scenario
Samsung
Proposal 1: Adopt the proposed LoS probability model for indoor open-office scenario:
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Discussion: 

Decision: The document is not treated
R1-162241
LOS probability for indoor open office
Huawei, HiSilicon, AT&T, CMCC, Ericsson, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
Observation 1: considering the continuity of the model, the LOS probability model for open office agreed in R1-161727 is of the same form as the LOS probability for mixed office agreed in R1-161640.

Proposal 1: the LOS probability model for indoor open office should be:
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Discussion: 

Decision: The document is agreed
Penetration loss

R1-163097
Additional Considerations on Building Penetration Loss Modeling for 5G System Performance Evaluation
Straight Path Communications
Proposal: For building penetration loss modelling, the low-loss model shall be used with 80% probability, the high-loss model shall be used with 10% probability, and a medial loss model (the average of the high-loss and the low-loss model) shall be used for 10% of the probability, with the low-loss model and the high-loss model as defined in R1-161687.

Discussion: 

Decision: The document is revised in 3408
R1-163408
Additional Considerations on Building Penetration Loss Modeling for 5G System Performance Evaluation
Straight Path Communications
Proposal 1: The low loss model should be used with 80% probability, the high loss model should be used with 10% probability, and a medial loss model (the average of the high-loss and the low-loss model) should be used for 10% of the probability.

Proposal 2: The low loss model should be used with 80% probability and the high loss model should be used with 20% probability for Urban Micro; the low loss model should be used with 90% probability and the high loss model should be used with 10% probability for Urban Macro.

We request RAN1 to select one of these two proposals for New Radio (NR) system performance evaluation purposes.

Discussion: 

Decision: The document is not treated
R1-163255
Removing square brackets in the O2I penetration loss modeling
Ericsson, Nokia, NTT DOCOMO, Samsung
Proposal 1: Use a value of 5 dB for compensating the path loss through the external wall for non-perpendicular incidence angles

Discussion: 

Decision: The document is agreed
R1-163256
Removing square brackets in the O2I penetration loss modeling, part 2
Ericsson, NTT DOCOMO, Samsung
Proposal: Use a standard deviation of 7 dB to represent the variation of the building penetration loss

Discussion: 
Decision: The document is agreed
R1-163485
WF on O2I LSPs
Ericsson, Huawei, HiSilicon
Discussion: 

Decision: The document is agreed
Path loss modeling 

Chair: See also late LS from NYU Wireless in R1-163395 with following findings:

Results show the CI model with a 1-m reference distance is suitable for outdoor environments, while the CIF model is more appropriate for indoor channel modeling. The CI and CIF models are easily implemented in existing 3GPP models by making a very subtle modification—by replacing a floating non-physically based constant with a frequency-dependent constant that represents free-space path loss in the first meter of propagation. This paper shows this subtle change offers better model parameter stability, better accuracy in sensitivity tests over a vast range of microwave and mmWave frequencies, scenarios, and distances, is  easier to use in analysis, and has intuitive appeal while using a simpler model with fewer parameters.

R1-163258
Shortcomings of the proposed LOS path loss models
Ericsson
Observation 1: The new LOS path loss models suffer from strong discontinuities at the break point. 

Observation 2: The 3D SCM LOS path loss models can represent also the new measurements well due to the similarity of the parameters
Proposal: Adopt the 3D SCM 36.873 LOS path loss models for use in the UMa and UMi scenarios. 

Discussion: 
NTT: Does this propose using 3D CM for 6-100 GHz?

Ericsson: Yes.

NTT: We agree with discontinuity problem but higher bands shall be verified also.

Ericsson: Both models have the same frequency dependence.

NTT DOCOMO: We should indicate actual estimation accuracy.

ZTE: If we change the PL model how about SF then?

Ericsson: We have inconsistency also with SF. 
Huawei: We have a late contribution on how to solve this.
Decision: The document is noted
R1-162231
Comparison of CIF vs. ABG model for pathloss modeling
Qualcomm Inc.
Proposal: While the CIF and ABG models lead to comparable fits in modeling the path loss, the ABG model is poorer than the CIF model on two counts: i) more parameters are used in the ABG model than the CIF model, ii) the ABG model is more unstable than the CIF model in predictive power. Thus, the CIF model should be used for capturing path loss in >6 GHz channel modeling.  

Discussion: 

Decision: The document is not treated
R1-162310
Discussion on NLOS path loss modeling
CATT
Proposal: For NLOS path loss channel modelling, the close-in model may be preferable for its physics basis.  

Discussion: 

Decision: The document is not treated
R1-162570
Comparing ABG and CI pathloss model
Nokia, Qualcomm, Alcatel-Lucent Shanghai Bell
Observation-1: The close-in (CI) reference distance path loss model does a significantly better job at predicting path loss performance in frequency, distance, and across environments.

Observation-2: The CI path loss model has a much more stable parameterization than the alpha-beta-gamma (ABG) path loss model when determining the parameters on different sets of distances, frequencies, and environments.

Observation-3: A linear modeling of the increase or decrease with the log of frequency does not accurately model real world conditions.

Proposal: Adopt the CI path loss model for both LOS and NLOS conditions for at least the outdoor channels.

Discussion: 

AT&T: Conclusion says outdoor only?

Nokia: We mean at least for outdoor. It should be sufficient also for indoor.

NTT DOCOMO: We should use ABG model.

Qualcomm: We have analysed also indoor case in our document.
Ericsson: You say linear modeling is invalid but also CI model in linear. It is actually worse than ABG model. It does not model the reality accurately.
Nokia: Our observation is based on the measurement data. Prediction capability is important aspect.

AT&T: We could go with CI for LOS and ABG for NLOS cases.
Nokia: That is a good point. Both models have their merits. We need to make progress in this meeting.

Huawei: We also have similar thinking on usage cases. 
ZTE: For LOS either one is fine but for NLOS case the ABG is better.

Nokia: We support CI as we don’t have enough measurement data. Gamma value is not stable.
Decision: The document is noted
R1-162571
System level simulation using ABG and CI modelling
Nokia, Alcatel-Lucent Shanghai Bell
Discussion: 

Decision: The document is withdrawn
R1-162425
Path loss model for indoor environment
NTT DOCOMO, NTT
Proposal: If ABG model is used for indoor NLOS case, single slope model is used.

Discussion: 

Decision: The document is not treated
R1-162717
Discussion on pathloss modeling for UMi NLoS environment
Samsung
Proposal: Keep the ABG formula used in ITU and 3GPP pathloss model for the consistent modeling, and there is no significant reason to change the formula from ABG model to CI model

Discussion: 

Decision: The document is not treated
R1-162989
38GHz Pathloss Model for UMi Scenario Street Canyon Scenario
ITRI, MediaTek Inc.
Proposal 1: For LOS case, the working assumption model [1] is quite close to our 38GHz data fitted model.
Proposal 2: For NLOS case, the ABG model can provide better modeling accuracy than CI model.

Proposal 3: The measurement results and fitted parameters can be captured in the TR.

Discussion: 

Decision: The document is not treated
R1-162247
Path loss modeling for NLOS propagation

Huawei, HiSilicon, Ericsson, NTT DOCOMO, Samsung
Proposal 1: for NLOS propagation case, the pathloss model in Table 6 should be adopted as working assumption.
Proposal 2: The inclusion of path loss dependency on the UE and eNB height similar to that in the 3D SCM model should be further considered

Proposal 3: The consistency with the 3D SCM model for below 6 GHz should be further considered

Discussion: 

Nokia: We found ABG model with small distance better than free space PL. What is the explanation on that?
Ericsson: Behaviour is the same also for CI model.

Huawei: We propose the dual slope for indoor. 

NTT DOCOMO: Does table 6 propose a frequency and distance range? Do you capture the range in a TR?
Huawei: These are based on measurements. We plan to capture in a TR.
Ericsson: Proposal 1 may be controversial. Can we agree on proposals 2 and 3?

Nokia: Consistency is important but could be studied in future work items.

Decision: The document is noted
R1-163428
Amendment for LOS pathloss working assumption
Huawei, HiSilicon

Chair: Late contribution
Proposal: the LOS pathloss in table can be agreed.
Discussion: 

Ericsson: Original 3D model distance dependency is consistent with physics. This is not a physical behaviour.

Decision: The document is noted
R1-163471
WF on pathloss modeling
Nokia
Discussion: 

Chair: In offline discussion the status was as follows

Alt.1 is objected by Huawei
Alt.2 is objected by Ericsson, Qualcomm

Alt.3 is objected by Nokia, Qualcomm

Huawei: We also prepared a WF. We could ask supporting companies.
Nokia: We need to find a compromise solution so we prefer to ask objecting companies.

Huawei: We agree we need to find a compromise. That’s why we proposed another way.
NTT DOCOMO: We may be able to agree step by step with different scenarios.

Qualcomm: We are OK to work with alternative 2 as well.

Ericsson: Alt 2 UMa model is CI. This is incomplete proposal regarding UE height. We are happier with Alt 1.
Nokia: ABG model do not have UE height dependency either. We could make Alt 2 as working assumption. We could confirm that on May meeting.
Ericsson was not OK at this point of time.

Samsung: We need to start the calibration in this meeting. PL issues shall be agreed in this meeting. We encourage companies to compromise.
Nokia: Alt 2 as working assumption. UE height to be clarified in the next meeting.

Ericsson: We could say the same also for Alt 1.
Nokia can live also with Alt 1.

Qualcomm: We should down select and make the progress.

Huawei: We have 9 supporting companies for Alt 3. That is majority view from our point.
Nokia: Huawei’s WF is already captured but this is consensus based group.

Huawei: We should check the least restrictive alternative.

Ericsson: We could start with alternative with majority support which is Alt 3.
Nokia: That is not a compromise.

CATT: We could take 873 3D CM approach as a working assumption.

Nokia: How should we do work based on that? 
Ericsson: FFS would be adapting parameters with new measurements.

Nokia: We can further compromise. Alt 1 with indoor scenario with both ABG and CI models.

Huawei: That is confusing. We should treat all scenarios in a similar way together.

Samsung: We are not treating scenarios in a different way.

Decision: The document is revised in 3486
R1-163486
WF on pathloss modeling
Nokia
Discussion: 

Decision: The document is revised in 3637
R1-163637
WF on NLOS pathloss for UMa, Umi-Street Canyon and Indoor-office
Nokia, Samsung, CATT, Ericsson, NTT Docomo, Intel, Qualcomm, ZTE

Discussion: 

ZTE: 1st bullet has FFS. Models in 2nd bullet can be changed.

Nokia: Yes

Decision: The document is agreed
R1-163483
WF on LOS pathloss model
Huawei, HiSilicon

Discussion: 

Nokia: You propose 3D UMa for LOS. What is your consideration on >6GHz

Huawei: We believe the information based on measurements is useful

Nokia: Can we agree this together with our WF?

Huawei: This tries to solve the working assumption. These are separate issues.

Ericsson: We propose to re-use 3D CM for Uma and UMi LOS. This is different approach.

Huawei: We have introduce lot of new measurements >6GHz.

Nokia: We did not compare the LOS case for 3D CM applicability for >6GHz. 
Ericsson: We did compare the LOS case with 3D CM with CI model with new measurements and the match is pretty good.
Decision: The document is noted
R1-163484
WF on NLOS pathloss model
Huawei, HiSilicon, Ericsson, ETRI, Fraunhofer HHI, Keysight, LGE, Samsung, Spirent

For NLOS pathloss
· For UMi-Street Canyon, adopt ABG model
· For Indoor-office, adopt ABG single slope model
· For UMa, adopt ABG model

Discussion: 

Nokia: We cannot accept this which is actually alt 3 in our WF.

Huawei: It is and preferred way for sourcing companies.

NTT DOCOMO: WE can support this WF.

Decision: The document is noted
Rural Macro model
R1-163640
WF on RMa model
Ericsson

Adopt the ITU-R M.2135 Rural Macro model for rural macrocell simulations
Enhance the RMa model to 3D using elevation parameters taken from the 5G UMa model
Tuning of the elevation parameters is FFS
For example, the elevation angle spread is expected to be lower in rural scenarios
Capture the model in the TR by reference to M.2135 + a table with the additional parameters
Put square brackets around the ”UMa” parameters pending further tuning
Discussion: 

Samsung: This is good starting point. This seems to be out of scope as CM SI scope is for >6GHz.
Nokia: Do we really have to extend it to 3D? If not we could use ITU CM.

Samsung: ZoD distribution is going to be challenging but there are some merits on this. We can utilize elevation beamforming. It would be good to assume 3D CM for RMa.
Nokia: Antenna heights are higher for rural deployment. We cannot simply re-use 3D CM parameters for RMa.

Ericsson: WE agree. We need to tune them. Antenna height is 35 m. It is small effort compared to UMa 25 m.

Samsung: We can discuss this in the main NR session as this is out of the scope of CM SI.

Ericsson: 5G evaluation need CM also for RMa. Who does CM for <6GHz if we don’t?

Nokia: We are neutral. It would be good to include but we have already agreed 5 scenario for the SI.

Sharp: We agree with Nokia but also sympathize the Ericsson proposal. CM is needed ASAP.
Ericsson: Doing this in NR session instead then we do we document this?

Huawei: Would it be possible to postpone to decision for the next meeting. We need to understand operatos positions better.

Nokia: If we need to extend the scope that need to be decided in plenary.

Samsung: SI is for >6GHz. Rural is for <6GHz.

Decision: The document is noted
8.2.2 Remaining details on fast fading modelling for >6 GHz
Remaining details on large scale, small scale parameters, channel generation steps, etc.

Measurements

R1-163252
New InH measurements of the frequency dependence of delay spread
Ericsson, Telstra
Proposal: Delay spread modeling in the InH scenario should be frequency independent

Discussion: 

Decision: The document is not treated
R1-163257
Requirements for Comparability of Radio Channel Measurements
Ericsson
Proposal: When comparing different measurement data at different frequencies and/or from different campaigns the following requirements should be fulfilled:

1. The same measurement bandwidth should be used

2. Equal antenna pattern should be used (may also be synthesized)

3. Equal dynamic range should be used, both in delay and angle domains

4. When the channel is sampled in space the same volume in terms of number of wavelengths should be used

5. The environment should be equal i.e. same location and same variability in terms of moving people and vehicles etc.

6. Locations of antennas should be the same

7. The oxygen absorption at 60 GHz should be compensated for using propagation path lengths as agreed in [1]. This is important for securing smooth frequency properties when extrapolating/interpolation using 60 GHz.

Discussion: 

Decision: The document is not treated
Channel generation

R1-162576
Joint proposal on fast fading channel generations
Samsung, AT&T, CMCC, ETRI, Huawei, HiSilicon, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm
Proposal 1: Adopt the full detailed method of channel generation steps in Section 7.3 of TR36.873 at least in the following cases:

· Case 1: For low complexity evaluations

· Case 2: To compare with earlier simulation results, 

· Case 3: When none of the additional modeling components are turned on.

· Other cases are not precluded

Proposal 2: Modification of the steps in the other cases can be further studied. 
Discussion: 

Decision: The document is agreed
R1-162954
Text proposal to TR 38.900 to add channel coefficient generation procedures
Huawei, HiSilicon
This contribution proposes some content to the 12 steps in section-2 in TR36.873.
Discussion: 

CATT: Changing BS and UE to TX and RX that will impact on many other places as well. Maybe better to leave as is.
Intel agree with CATT.

ZTE: We support this change. CATT comment is editorial issue which can be considered later if needed.

Ericsson: Intention is good but there is a problem. BS could be TX and RX. We have different parameters in BS and UE side.

Huawei: We can clarify if requirement is for UL or DL but we need to consider also UE to UE aspects.

Nokia: In general we support the change but we also agree with Ericsson. We can agree this in later phase.
Decision: The document is noted
R1-162957
Text proposal to TR 38.900 to add dual mobility Doppler
Huawei, HiSilicon
This contribution proposes some content to the 12 steps in section-2 in TR36.873.

Discussion: 

Samsung: It is not clear when should we apply this. More considerations are needed. We can clarify this later.

Decision: The document is noted
Large scale parameters
R1-162311
Analysis on measurement data and proposed modeling
CATT
Proposal 1: The azimuth and zenith angular spread of arrival may have the same tendency corresponding to increasing frequency.
Proposal 2: More data should be used to get the proper values of [image: image4.png]
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 for the fitting equation [image: image8.png]al0(1+f) +pB



.
Proposal 3: Since 30GHz and 70GHz could be target frequency for system simulation, at least the parameters for these two frequencies should match the measured data.
Discussion: 

Decision: The document is not treated
R1-162572
Refinement on UMa LSP

Nokia, Samsung, AT&T, CMCC, Ericsson, Huawei, HiSilicon, Intel, KT Corporation, NTT DOCOMO, Qualcomm
Proposal: For UMa, adopt the large-scale parameters from [2] with Tables 5 and 12 replaced with the ones from this contribution.

Discussion: 

Decision: The document is agreed
R1-162719
Discussion on large-scale parameters in indoor office environment
Samsung
Proposal: For indoor office scenario,

· Adopt the LS parameters in Table 2.
· Adopt the LS cross-correlation parameters from IMT-Advanced channel model in ITU-R M.2135.

Discussion: 

Ericsson: Table 2 summary summaries only some frequency bands. We have considered constant values in other scenarios. Have you compensated oxygen loss in 60 GHz?
Samsung: This table is for information. We are not considering frequency dependency. No compensation for oxygen loss.

Huawei: We could capture this data in the future.
Decision: The document is noted
R1-162956
Discussion on the sum-of-sinusoids based LSPs
Huawei, HiSilicon
Observation: Sum-of-sinusoid method provides spatially consistent LSPs such as shadowing with reasonable complexity.

Discussion: 

Decision: The document is not treated
R1-162232
Indoor and outdoor measurements on frequency-dependent delay spreads
Qualcomm Inc.
Proposal: Frequency dependent models for large scale parameter(s) appear to be intuitive and measurement results support this intuition.  In particular, frequency dependent delay spread models should be considered for >6 GHz channel modeling. 

Discussion: 

Decision: The document is not treated
R1-163253
On the frequency dependence of LSPs in reported UMi and InH measurements
Ericsson
Proposal: Use a functional form for frequency dependence of LSPs and SSPs containing a constant term and a frequency-dependent term of the following form: [image: image10.png]a + [b] - function(f)



, where the strength of the frequency-dependent term is FFS

Discussion: 

Decision: The document is not treated
R1-163254
On the frequency dependence of LSPs
Ericsson
Proposal: Use a functional form for frequency dependence of LSPs and SSPs containing a constant term and a frequency-dependent term of the following form: [image: image12.png]a + [b] - function(f)



, where the strength of the frequency-dependent term is FFS

Discussion: 

Qualcomm: We have done measurement and we have seen frequency dependency. More analysis is still needed.

ZTE: Do LSP refer to one parameter or two parameters?

Ericsson: We should be careful while specifying frequency dependency. We have separate contribution on measurements in R1-163257.

CATT: Our measurement campaign in indoor scenarios observe frequency dependency

Decision: The document is noted
Small scale parameters

R1-162243
Discussion on frequency dependent SSP
Huawei, HiSilicon
Proposal 1: for indoor office, frequency dependent cluster ASA and cluster ZAS should be modelled.
Discussion: 

Ericsson: We cannot find the info on used antenna.

Huawei: Wide beam for RX and rotation 10 degree horn antenna for TX. 
Decision: The document is noted
Large and small scale parameters

R1-162242
Large-scale and small-scale channel modeling for outdoor to indoor scenario
Huawei, HiSilicon
Proposal1: the O-to-I large-scale and small-scale parameters should be modified due to new measurement above 6GHz. 

Proposal2: the O-to-I model parameters could be adopted as defined from Table 2 to Table 4 for UMi and UMa scenarios.

Discussion: 

Decision: The document is not treated
R1-162246
Large-scale and small-scale channel modeling for indoor hotspot
Huawei, HiSilicon, AT&T, CMCC, Ericsson, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung, ETRI
Proposal 1:.for indoor office, the recommended LSP from Table 1 to Table 4 should be adopted for large-scale channel modeling of this SI.
Proposal 2:.for indoor office, the recommended SSP in Table 5 and Table 6 should be adopted for cluster-level small–scale channel modeling of this SI.
Discussion: 

Decision: The document is revised in 3427
R1-163427
Large-scale and small-scale channel modeling for indoor hotspot
Huawei, HiSilicon, AT&T, CMCC, Ericsson, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung, ETRI
Proposal 1:.for indoor office, the correlation distance and cross correlation of LSP in IMT-A can be reused for azimuth domain channel characteristics. The recommended LSP from Table 1 to Table 4 should be adopted for large-scale channel modeling of this SI.
Proposal 2:.for indoor office, the number of rays per cluster and per cluster shadowing in IMT-A can be reused. The recommended SSP in Table 5 and Table 6 should be adopted for cluster-level small–scale channel modeling of this SI.
Discussion: 

ZTE: Table 5 and 6 mention number of clusters. We think 4 is small number. Table 3 => 3rd number from the bottom gives a negative value.
CATT: Number of clusters are small. Listed results are not complete. Table 1 frequency dependency requires further studies.
Huawei: We can update frequency dependency in the future. Values as in brackets.

Ericsson: Number of clusters could also be in brackets.

Decision: The document is revised in 3472
R1-163472
Large-scale and small-scale channel modeling for indoor hotspot
Huawei, HiSilicon, AT&T, CMCC, Ericsson, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung, ETRI, CATT
Proposal 1:.for indoor office, the correlation distance and cross correlation of LSP in IMT-A can be reused for azimuth domain channel characteristics. The recommended LSP from Table 1 to Table 4 should be adopted for large-scale channel modeling of this SI.
Proposal 2:.for indoor office, the number of rays per cluster and per cluster shadowing in IMT-A can be reused. The recommended SSP in Table 5 and Table 6 should be adopted for cluster-level small–scale channel modeling of this SI.
Discussion: 

ZTE: You changed to fixed number which is not frequency dependent at all.
Decision: The document is agreed
R1-162718
Updated joint proposal on large-scale and small-scale parameters for UMi scenario
Samsung, AT&T, CMCC, Ericsson, Huawei, HiSilicon, Intel, KT Corporation, Nokia Networks, NTT DOCOMO, Qualcomm, ETRI
Proposal 1: For UMi Street canyon, adopt the updated delay spread model in Table 1 and the updated ZoD model in Table 2 to replace the proposal in [1]

Proposal 2: The current K-factor parameters in 3D-SCM UMi can be reused for UMi Street canyon scenario.

Proposal 3: For UMi Street canyon, adopt the correlation distance parameters in Table 3

Proposal 4: For UMi Street canyon, adopt the cross-correlation parameters in Table 4, which parameters are taken from 3GPP 3D-SCM UMi scenario

Discussion: 

ZTE: Cross correlation table, is it assumption or observation?

Samsung: Correlations are analysed in Annex. There is no strong frequency dependency.

Decision: The document is agreed
R1-163251
Modelling of LSPs and SSPs for the outdoor to indoor propagation
Ericsson, Nokia Networks, AT&T, CMCC, ETRI, Huawei, HiSilicon, Intel, KT Corporation, NTT DOCOMO, Qualcomm, Samsung
Proposal 1: Adopt the first or the second approach for the LSP and SSP parameters for the outdoor to indoor links in the UMa and UMi scenarios

Proposal 2: Consider further modifications of the LSPs if additional O2I measurement data is made available

Discussion: 

Decision: The document is agreed
Clustering

R1-162233
Clustering methodology and results for indoor and outdoor scenarios
Qualcomm Inc.
Proposal 1: The design of good beamforming protocols differ significantly depending on whether a small/large number of clusters capture the multi-antenna channel. Reusing 36.873 parameters for number of clusters should be done with precaution. 

Proposal 2: Mixing ray tracing data with measurements in determining cluster statistics is not a good idea. 

Proposal 3: Given the extensive measurements on azimuthal and spherical scans performed at Qualcomm at millimeter wave frequencies, Qualcomm’s data on indoor office and shopping mall should be included in further studies that lead to development of cluster statistics for > 6 GHz channels. 

Discussion: 

Decision: The document is not treated
R1-162994
Implementation of cluster delay spread
NTT DOCOMO, NTT
Proposals 1: The Alternative 1 and 2 can be used for the case of channel bandwidth is narrow with low complexity of implementation
Proposals 2: The Alternative 3 can be beneficial for various channel bandwidths with low complexity of implementation.
Proposals 3: The Alternative 4 should be used for the case of requirement for high accuracy of channel with various bandwidths.
Discussion: 

Decision: The document is not treated
R1-163115
A hierarchical agglomerative clustering algorithm for channel modelling
Intel Corporation, Ericsson, Nokia Networks, AT&T, CMCC, ETRI, Huawei, HiSilicon, KT Corporation, NTT DOCOMO, Qualcomm, Samsung, University of Southern California
This contribution illustrates the merits of the HAC algorithm:

· It jointly processes delay, angle and space information for clustering MPCs.

· It is able to find compact, yet not necessarily convex, clusters in delay-angular domain and it does so without excluding the presence of outliers.

· Low sensitivity with respect to the resolution of the input data, thus ensuring consistent results across measurements taken in the same environment but with different resolutions.

· It produces spatially consistent clusters.

· It allows to cluster MPCs disregarding on whether these are fully specified both in angle and delay domain.

Discussion: 

Decision: The document is agreed
Time variation
R1-163246
Channel modeling with time-varying delays and angles
Ericsson
Proposal: Modify the equivalent of equation (7.21) in [2] in the new model according to the suggestion in section 3. 
Discussion: 

Decision: The document is not treated
R1-163636
WF on modeling of time-varying angles
Ericsson
Proposal 1: Replace the factor in the channel coefficient equation
Proposal 2: Proposal 1 needs only to be considered in case the Doppler frequencies are time-varying. This could be due to:
Non-linear UE movement
Time-varying angles of arrival due to spatial consistency modeling
Discussion: 
Sharp: Does this work for wideband scenarios?
Ericsson: We are not sure actually. Doppler could change over the BW.

Intel: What mobility model is used? Anchor point could be related to phase discontinuity. 

Ericsson: Simulations were done with 873 implementation. We should not get phase discontinuity. 
Samsung: Which part in the current TR you want to change?
Ericsson: That is up to rapporteur.

Intel: UE moving around the circle the values change.

Nokia: Updating anchor point for non-linear movement. How often to update anchor point?

Ericsson: There is a criteria for that.

ZTE: When to use this?

Ericsson: Whenever the Doppler frequencies are not constant. 
Huawei: Title should be time varying Doppler. Which frequency was assumed? We have concerns on non-linear movement.
Ericsson: Title can be changed. Non-linear movement is only one example.

LGE: Are you suggesting this to drop based model?
Huawei: More time is needed to check results.

Decision: The document is noted
8.2.3 Remaining details on modelling of additional features for >6GHz channel model
8.2.3.1 Remaining details on blockage modelling
R1-162234
TP on Dynamic Blockage Modeling
Qualcomm Inc.
Propose (TP) the parameters for modeling dynamic blockage according to a stochastic model. 
Discussion: 

Intel: Basically this is similar view than ours except some parts.

CATT: LOS and NLOS states to be considered. Blocking should not be lower than NLOS.
Interdigital. We agree with this except some parameters.

Samsung: We need further discussion in this area.

Decision: The document is noted
R1-162312
Clarification on blocking model
CATT
Discussion: 

Decision: The document is withdrawn
R1-162573
Remaining details on blockage modelling
Nokia, Alcatel-Lucent Shanghai Bell
Discussion: 

Decision: The document is revised in 3381

R1-163381
Remaining details on blockage modelling

Nokia, Alcatel-Lucent Shanghai Bell

Proposal-1: Consider K+1 blockers for each user where K blockers to mimic the blockage effect due to moving objectives around the UE and one blocker to mimic the blockage effect due to very close range of obstacles to the UE (self-blockage)

Proposal-2: The one blocker for self-blockage doesn’t need to be consistent in spatial domain. The K blockers for surrounding objectives should be spatially consistent. The centers of K blockers are generated by correlation grids with corresponding blockage correlation distance and interpolation. 

Propsoal-3: A single blocking radius (fixed or statistical) is applied per cluster.   

Proposal-4: The centers of blockage shall be temporally consistent by using a 3D (spatial/temporal) correlation grid. 

Proposal-5: Enabling blockage modeling shall not dramatically change large scale parameters specified for each scenario. 

Proposal-6: Focusing on remaining modeling parameters listed in open issues

Discussion: 

Decision: The document is not treated
R1-163078
Power Attenuation in Dynamic Blockage
INTERDIGITAL COMMUNICATIONS
Proposal 1: Consider the second approach in Proposal A5 in [5] and use the log-normal distribution for shadowing loss.

Discussion: 

Decision: The document is not treated
R1-162523
Remaining details on blockage modeling for channel modeling >6GHz
LG Electronics
Proposal 1: The temporal consistency should be modeled for blockage modeling only in case of assuming severe transition of test environment such as radio link failure test. Other condition is not precluded and further study might be needed. 

Proposal 2: Considering implementation complexity, it is preferable to adopt simple interpolation-based approach in option 2. 

Proposal 3: The decorrelation time for center of blocking region would be different between far-field and near-field blockage.

Discussion: 

Decision: The document is not treated
R1-162388
Remaining details on blockage modelling
Intel Corporation
Proposal 1: The additional shadowing of one blocker should consider the link between the transmitter and the blocker for indoor scenario as in equation (2-1).

Proposal 2: When calculating the additional shadowing on the LoS channel cluster, the blocker model including center and span, can still be built in the receiver’s polar coordinate system. Then the blocker model in the transmitter’s coordinate system can be derived by center ([image: image15.png]PRy — T T — Bgy Ty
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Proposal 3: For NLoS channel cluster, a virtual transmitter can be assumed at the extension line of AoA/ZoA.

Proposal 4: The additional shadowing on the NLoS channel cluster can be calculated based on the link between virtual transmitter and receiver in the same way as LoS channel cluster.

Proposal 5: The distance between the virtual transmitter and the blocker can be randomly generated in the range of [image: image21.png][r2y Gro—pe — Toel



.

Proposal 6: The definition of LoS/Shadow region can be clarified, e.g. using figure 3, for knife edge model.

Proposal 7:  The candidate of number of angularly blocked regions can be {1, 2, 3, 4}.

Proposal 8:  The additional shadowing of hand-held blockage can be modelled as a fixed attenuation and frequency dependency can be considered.

Proposal 9:  The existence/absence of hand-held blockage can be modelled as a discrete event.

Discussion: 

Decision: The document is not treated
R1-162720
Discussion on blockage modeling for above 6GHz channel model
Samsung
Proposal 1: The framework proposed in A8 should be used in the blockage modeling for above 6 GHz channels.

Proposal 2: The distance between the receiver and the blocking screen should be randomly generated.

Proposal 3: The average blocking period should be used in the simulation. The average blocking period is determined by Eq. (4).

Proposal 4: The blockage attenuation is constant during the blockage period. Linear transition periods of 0.01s are introduced at both sides of the blockage period.

Proposal 5: The number of blockage regions is modeled by a Poisson distributed random variable as Eq. (5).

Proposal 6: Scenario-dependent parameters listed in Table 2 need to be determined via measurements.

Proposal 7:  The channel generation procedure with blockage should apply the flowchart in Figure 4.

Discussion: 

Decision: The document is revised in 3393
R1-163393
Discussion on blockage modeling for above 6GHz channel model
Samsung
Proposal 1: The framework proposed in A8 should be used in the blockage modeling for above 6 GHz channels.

Proposal 2: The distance between the receiver and the blocking screen should be randomly generated.

Proposal 3: The average blocking period should be used in the simulation. The average blocking period is determined by Eq. (4).

Proposal 4: The blockage attenuation is constant during the blockage period. Linear transition periods of 0.01s are introduced at both sides of the blockage period.

Proposal 5: The number of blockage regions is modeled by a Poisson distributed random variable as Eq. (5).

Proposal 6: Parameters of the angular blocking region in (6) can be presented by (7) and (11).

Proposal 7: Scenario-dependent parameters listed in Table 2 need to be determined via measurements.

Proposal 8:  The channel generation procedure with blockage should apply the flowchart in Figure 5.

Discussion: 

Decision: The document is not treated
R1-163247
Further considerations on blockage modeling
Ericsson
The following additions to the agreed WF on blocking are proposed:
Proposal A3-1: The blocking objects are modeled as screens of a fixed size randomly placed in physical locations

Proposal A4-1: Each UE should only consider the nearest K blockers (excluding self-blocking)

Proposal A5-1: The attenuation of each ray or cluster due to a certain blocker is calculated using the formula given in R1-161696

Proposal A6-1: UEs may share blockers if these are simultaneously among the K closest of both UEs

Proposal A7-1: The blocking objects may be moving

Proposal A3/7-2: Typical blocker sizes and speeds are FFS. The values given in Table 1 of R1-161623 can be considered as starting points for further discussion

Discussion: 

Decision: The document is not treated
R1-163473
WF on blockage modelling    Qualcomm Inc., Intel, Samsung, Nokia, Shanghai Bell, Ericsson, Interdigital
Down-select between either A or B options for proposal 3,5,6 and 7.
Discussion: 

Intel: With B6 we need to consider also blocking between UEs. More considerations are needed with B6.
Ericsson: It is possible we do not disregard that with this model.

CATT: Figure below proposal 7 is not clear. Distance is related also with size of the blocker.
Ericsson: There is a difference between A and B options regarding blocking and the size of the object.
Decision: The document is agreed
8.2.3.2 Remaining details on spatial consistency modelling
Time evolution

R1-162949
Discussion on time evolution of angles
Huawei, HiSilicon
Proposal 1: Adopt the model of time-variant angles given by equations (1)~(3) under the framework of spatial consistency model in [2].
Discussion: 

Decision: The document is not treated
Angular consistency

R1-162244
Discussion on angular consistency model
Huawei, HiSilicon

Proposal 1: The composite PASs in azimuth and zenith dimension of all clusters are generated by
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where kc is the calibration coefficient to slow down the varying rate of angles in position.
Proposal 2: kc = 16 is a suitable value for the new model in UMi scenario.
Discussion: 

Decision: The document is not treated
Spatial consistency

R1-162313
Clarification on spatial consistency and blockage model
CATT
Proposal 1: The propagations should be LOS or NLOS only within a grid, and the correlation distance could have relation with ASA and AOA.
Proposal 2: The probability, position, and size of the blockers should be defined clearly.
Proposal 3: The additional shadowing of the user in LOS condition should be compared with the path loss difference between LOS and NLOS to decide the appropriate state of the user.
Discussion: 

Decision: The document is not treated
R1-162389
Remaining details on spatial consistency modelling
Intel Corporation, InterDigital
Proposal 1: For drop based MU-MIMO simulation, use baseline model for spatial consistency.
Proposal 2: For mobility based simulation such as beam tracking, use baseline model for initial UE dropping, followed by updating cluster delay using equation (4-1) and updating cluster angles with the limit of equation (4-2).

Proposal 3: If moving between different channel states is modelled, define soft LOS/NLOS and indoor/outdoor states and the path loss and fast fading channel are defined as a function of soft LOS/NLOS and indoor/outdoor states as in equation (5-1) and (5-2). 

Proposal 4: Spatial consistency can also be calibrated as:
· Drop UE pairs with fixed distance between the two UEs of one pair, e.g. 3 meters.
· Define system wide statistics between the links of two UEs to the same TRP, e.g. the serving TRP of the first dropped user in each pair.
· For phase-1 calibration, the difference of the LOS/NLOS state and indoor/outdoor state of each UE pair can be used as system wide statistics metrics.
· For phase-2 calibration, the Eigen value/or Eigen value ratio of the channel cross covariance matrix of each UE pair can be used as system wide statistics metrics.
Discussion: 

Huawei: What is the baseline model for Proposal 1? Do you assume shared clusters among users?
Intel: Working assumption and shared clusters are assumed. We have not done MU-MIMO simulations.
Huawei: That is important before agreeing proposal 1. Figure 2 leads to negative delays.

Intel: We have rounded to the minimum delay. 
Huawei: What is the max moving distance? How the covariance matrix is defined?

Intel: 500 m. Matrix can be defined similarly as before, between the UEs.
ZTE: Equation 4-2. How to implement the limitation on change of angle? It is not necessary that all clusters are continuous.
Intel: Change is defined in equation. Existing stochastic model do not model this.
Ericsson: Proposal 1 assume baseline model but proposal 2 is not in line with that. It is difficult to say now how the model will be used in the future.
LGE: How can you simulate indoor / outdoor cases?

Intel: We force UE to be always outdoor.

Decision: The document is noted
R1-162524
Remaining details on spatial consistency modeling for channel modeling >6GHz
LG Electronics
Proposal 1: The working assumption should be confirmed and further discussion might be needed on how to support mobility or large array.

Proposal 2: It would be more preferable to fix the grid size to one value for large/small scale parameters and the value can be potentially the maximum correlation distance among parameters.

Discussion: 

Decision: The document is not treated
R1-162721
Discussion on spatial consistency for above 6GHz channel model
Samsung
Proposal 1: Alternative 1 with the proposed Step 1 to Step 5 is used in spatial consistency modeling for above 6GHz channels. Delays/AoAs/shadow fading of users in the same group are initialized according to Eq. (2) to Eq. (8).

Proposal 2: If UEs are moving in straght lines in the simulation, exponential function should be used as the filter function to generated spatially consistent random variables.

Discussion: 

Decision: The document is not treated
R1-162743
Discussion of spatial consistency modeling

Lenovo (Beijing) Ltd
Proposal: Generate spatially correlated random variables with the 2D filtering method.

Discussion: 

Decision: The document is not treated
R1-162880
Discussion on spatial consistency for above 6GHz
CMCC
Proposal: Scatters’ position could be assumed based on information of the cluster power, delay and angles. The assumption of scatterers’ position could faciliate the modeling of spatial consistency, for example, for UEs at difference locations (or when UE moves), the scatterer position can be used to modify angles of scatterers for different UEs (or for one UE at different positions).

Discussion: 

Decision: The document is not treated
R1-162950
Text proposal to TR 38.900 to add spatial consistency model
Huawei, HiSilicon
This contribution proposes some content to the 12 steps in section-2 in TR36.873.

Discussion: 

Ericsson: This goes beyond of agreements so far.

Huawei: We intend to progress with common parts.

Ericsson: We prefer proposal instead of TP.

CATT: Do we need to consider handover in simulating multiple cells?

Huawei: That is not excluded.

Decision: The document is noted
R1-162958
Text proposal to TR 38.900 to add spatially consistent drops
Huawei, HiSilicon
This contribution proposes some content to the section 7 of TR38.900.

Discussion: 

Ericsson: This do not necessary simplify. Better to consider consistency for all the users.

CATT: Is this in line with agreement from last meeting?

Nokia: It would be better to have spatial consistency always.

Qualcomm: We should consider also complexity.

Samsung: We need to study details further as shown in our contribution.
Sharp: How do you determine the correlation distance?
Decision: The document is noted
R1-163077
An Alternative Interpolation Formula for Spatial Consistency
INTERDIGITAL COMMUNICATIONS, Intel Corporation
Proposal 1: If the interpolation of i.i.d. random variables is to be used for spatial consistency, then consider the interpolation formula in (3). 

Discussion: 

Decision: The document is not treated
R1-163248
Further considerations on spatial consistency
Ericsson
Proposal: The revised steps 5-7 proposed in section 3 should be adopted for channel generation

Discussion: 

Intel: Mathematically this looks nice but the change is significant. Few people in this session participated in the work with original steps. It is better not to change the steps. Are there measurements supporting this? Also correlation distance is impacted.
ZTE: Our view is in the middle. This provides good solution but we are confused by using uniform delay.
Ericsson: There is no measurement support but the current model has artificial behaviour. Larger the delay more paths you see. 
Intel: Nobody is sure whether this is convenient approach.

Huawei: It is difficult to say the relation of angle and delay from UE side. If there is no reason to keep the order then we could also change it. We should analyse further with measurement results.
Ericsson: Other models have this kind of behaviour.

Decision: The document is noted
R1-163250
Further details on LOS and indoor state spatial consistency modelling
Ericsson
Proposal 1: Introduce soft LOS states in the spatial consistency modeling

Proposal 2: Do not introduce soft indoor/outdoor states. FFS how user mobility dropping in simulations should avoid users transiting between the states

Proposal 3: Use the knife edge-based method described in section 4 for modeling the soft LOS states

Discussion: 

Decision: The document is not treated
R1-163467
WF on spatial consistency
Intel Corporation, InterDigital, Huawei, HiSilicon
Discussion: 

Decision: The document is revised in 3475
R1-163475
WF on spatial consistency
Intel Corporation, InterDigital, Huawei, HiSilicon, Qualcomm, Ericsson, LGE, Nokia, Alcatel Shanghai Bell, NTT DoCoMo, Samsung, CATT, ETRI, Lenovo, Motorola Mobility, NTT, ZTE, AT&T

Discussion: 

Decision: The document is agreed
R1-163480
WF on channel temporal evolution
Intel Corporation, InterDigital, Huawei, HiSilicon, Qualcomm

Discussion: 

Ericsson: We support proposal for soft LOS on indoor states but we have concerns on temporal channel evolution in R1-163248.

Chair: Discuss both options further for the next meeting.

Decision: The document is noted
R1-163481
WF on generating spatial consistent random variables
Lenovo, Motorola Mobility, InterDigital, Ericsson, CATT, Fujitsu
Proposal 1: Adopt the 2D filtering method to generate spatial consistent random variables.
Proposal 2: To obtain random variables within a grid area, FFS between interpolating using the generated random variables at the corners of the square grid or approximating with the random variable at the closest grid point. 
Discussion: 
Intel: We agree with the observation but the implementation was not captured in a TR. It was left for implementation.

Lenovo: Companies may then make errors impacting the calibration.

Huawei: This is important topic but we have also contribution R1-162956 on this. Did you consider the complexity? What is the max size of the map?
Lenovo: You can generate the area around the UE. 

Intel: We could put a note in autocorrelation section referring to this.

Ericsson: TR could have informative section or annex. It would be good to have metrics for the calibration campaign.

OK for Lenovo.

Nokia: This is more like an implementation details. We don’t need to define every single details.
Huawei: This is not only implementation issue. We need 2D or even higher D spatial consistent paramaters.
Decision: The document is noted
8.2.3.3 Remaining details on large antenna array modelling
R1-162314
Further discussion on large antenna array
CATT
Proposal 1: The Large BW and large antenna modeling applies only when either of the following conditions holds:

(1) Antenna aperture is greater than 
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Discussion: 

Decision: The document is not treated
R1-162722
Discussion on large antenna modeling
Samsung
Proposal 1: For >6GHz, X = 16 and for <6GHz, X = 8. 

Proposal 2: Large bandwidth support applies when the bandwidth is larger than 0.1 GHz.

Proposal 3: TOAs are modeled for the strongest 3 clusters. 

Proposal 4: Intra-cluster are only considered in the first 3 strongest clusters

Discussion: 

Huawei: How to test phase change? What is too much? Do you assume different requirements for different frequencies?
Samsung: Few degree seems to be good criteria. 

NTT DOCOMO: Larger BW will have more clusters.

Ericsson: Table 1 phase errors to be considered. Large arrays will be more common in BS side.
Qualcomm: Phase error depends on implementation.
Huawei: We should not mix antenna to the channel which is changing all the time.

LGE: Wed are preparing WF

Decision: The document is noted
R1-163245
Channel modeling considerations for supporting large antenna arrays
Ericsson
Proposal 1: The amplitude distribution within a cluster is modeled with a linear decay in dB units from the cluster center in azimuth and elevation.

Proposal 2: The distribution of sub-paths is uniform in azimuth and elevation.

Discussion: 

Decision: The document is not treated
R1-163474
WF on large antenna modeling
LG Electronics, ETRI, InterDigital, Keysight, Samsung

Proposal 1: One of the following alternatives is agreed as condition to apply large BW and large antenna array modeling: Alt1, Alt 2, Alt 3
Proposal 2: The channel response of section 7.6.2 in R1-162714 needs to be updated as follows
Discussion: 

Samsung: Alternatives 2 and 3 are not following the agreements from previous meeting. We support Alt 1.

Ericsson: We see some issues with previous agreements. Other alternatives correct those.

Nokia: Alt 1 value Y could be related to carrier frequency.
Ericsson: No. It is a relation with BW and array size. Confusion with connection between proposals 1 and 2.
CATT: Alt 2 and 3 are basically the same. Alt 1 is more comprehensive.
Huawei: There are 3 different aspects. Proposal 2 solves the one of them. We support Alt 2 to solve one problem.

Nokia: Alternatives 2 and 3 are against agreements from last meeting.

Samsung: We support Alt 1 and proposal 2.

Ericsson: We need to analyse further. We could discuss further over email.

Decision: The document is revised in 3487

R1-163487
WF on propagation delay modeling over large antenna array
LG Electronics, ETRI, InterDigital, Keysight, Samsung, Ericsson, Huawei
Discussion: 

Decision: The document is agreed
8.2.3.4 Remaining details on modelling of other additional features
R1-162315
Further discussion on atmospheric attenuation
CATT
Proposal 1: Subtract the impact of oxygen absorption from the measurement data before parameterizing the model
Proposal 2: Apply the frequency-dependent oxygen loss in frequency-domain channel response for the large channel bandwidth. Possible simplification can be considered to reduce the channel modeling complexity.
Proposal 3: Apply a single oxygen loss to the channel impulse response of a cluster for narrow bandwidth, e.g.,  <1GHz, which is a special case of Proposal 2
Discussion: 

Decision: The document is agreed
R1-162955
Discussion on stochastic reflection modeling
Huawei, HiSilicon
Proposal: Specular reflection term is taken into account in the channel model as an optional term.

Discussion: 

Ericsson: If you add into LOS what would be the K-factor? Do we need to split the K-factor?
Huawei: Yes

Ericsson: That would be very complicated. We propose to apply only to NLOS.
Huawei: We could keep LOS as FFS.

CATT: Why the reflection is the 2nd part? Any impacts on other parameters like blocking?

LGE: Why do you use this optional term?

Huawei: It depends on the case.

Decision: The document is noted
R1-163479
WF on UE rotational motion
INTERDIGITAL COMMUNICATIONS, Qualcomm, Ericsson, Intel, Lenovo
Discussion: 

Fraunhofer: Antenna pattern should include time dependent angles. Then you need to change both pattern and angles. We have concerns with changing pattern.
InterDigital: Pattern itself is not changing.

ZTE: Is this always on?

InterDigital: Can be turned off.

LGE: What is the criteria to turn off?

InterDigital: Not decide yet.

Nokia: This says it is for mobility. You should consider movement together with rotation.
Qualcomm: We need to consider mobility at the same time

Samsung: Current model is for global coordinate system. We don’t need to revise the equation. We don’t need to discuss when to turn on/off.
Intel: Rotation can be turned on individually without the mobility.

InterDigital: We agree can be turned on individually.

Decision: The document is noted
8.2.4 Remaining details on link-level channel models
Remaining details on beamforming modelling, scaling, etc.

Summary of email discussion

R1-162960
Summary of email discussion on link level channel model
Huawei, HiSilicon
Proposal 1: The summary of email discussion described in section “2. Summary of email discussion” above is agreed as way forward.

Discussion: 

Ericsson: Is this intended as WF for this meeting?
Huawei: Yes

Decision: The document is agreed
Linke level modeling

R1-162723
Discussion on LLS channel modeling
Samsung
Proposal: For simplified LLS channel modelling, the normalized CDL model can be converted to TDL channel coefficient by applying Eq. (1) with brick-wall spatial filter defined by Eq. (2).

Discussion: 

Decision: The document is not treated
R1-162951
Discussion on channel model for link level simulation
Huawei, HiSilicon, Spirent, Keysight
Proposal: The link level channel models described in this document should be included in the channel model TR.

Discussion: 

Decision: The document is not treated
R1-162959
Discussion on channel model for link level simulation in LoS scenario
Huawei, HiSilicon, Spirent, Keysight, NTT DOCOMO

Proposal: The LOS link level channel models described in this document should be included in the channel model TR.

Discussion: 

Decision: The document is not treated
R1-163249
Further details on link level channel models
Ericsson
Proposal 1: Use angular scaling of CDLs such that a range of angular spreads can be represented by a single CDL

Proposal 2: Use angular translation of CDLs such that a range of mean angles can be represented by a single CDL

Proposal 3: If LOS link level models are introduced, these should include scalable K-factors. 

Discussion: 

Decision: The document is not treated
R1-163429
Text proposal for TR 38.900 to add link level channel models including LOS
Huawei, HiSilicon, CATT
Chair: Late contribution
Discussion: 

Ericsson: This includes some parts of the email discussion but LOS case is not discussed and agreed.

Samsung: We have concerns on LOS table.
ZTE: Number of clusters was not agreed either for system level model. We should avoid the inconsistency between link and system level models.
Decision: The document is revised in 3476
R1-163476
Text proposal for TR 38.900 to add link level channel models
Huawei, HiSilicon, CATT

Discussion: 
Samsung: How to capture editorial errors in TR is up to rapporteur.

NTT DOCOMO: Comment on delay.

Decision: The document is agreed
R1-163489
WF on link level channel models for LOS

Huawei, HiSilicon, Spirent, NTT DOCOMO, Vodafone
Proposal 1: Link level channel models for the LOS case are included in the TR.
Proposal 2: The LOS channel models are generated by the same method as the NLOS channel models were already generated.
Proposal 3: The LOS channel model tables in following pages are adopted as way forward.
Discussion: 

Ericsson: What is the gain between LOS and NLOS cases? Our document discuss LOS channels. We have concern adding detailed model. K-factor scaling should be included.
Huawei: It is a K-factor. We try to minimize the number of variables. Existing models are based on NLOS.
Samsung: Ericsson proposal sounds good but we support this WF.

Ericsson: We can support if we include K-factor scaling.

Nokia: How to capture that in the model? We can also support if solve also K-factor issue.
Decision: The document is revised in 3491
R1-163491
WF on link level channel models for LOS

Huawei, HiSilicon, Spirent, NTT DOCOMO, Vodafone, CMCC. CATT, CATR, AT&T, Ericsson
Proposal 1: Link level channel models for the LOS case are included in the TR.
Proposal 2: The LOS channel models are generated by the same method as the NLOS channel models were already generated.
Proposal 3: The LOS channel model tables in following pages are adopted as way forward.
Proposal 4: The K factor will be scalable. Example values of K factor and guidelines on how to scale the K factor will be added to the TR. 
Discussion: 

Decision: The document is agreed
R1-163490
WF on spatial filtering for TDL channel models
Huawei, HiSilicon, Qualcomm
Discussion: 

Ericsson: There are 2 different alternatives in step. We propose to approve the 2nd one. With that we can co-source. We need to know what alpha is. What should we write to the TR.

LGE: Would it be possible to use either options or do we need to down select?

Huawei: We can have both in TR or we can also decide here.

Qualcomm: WE can leave the detail later.

Samsung: We support Ericsson suggestion step 4 scaling parameter is introduced.
Decision: The document is revised in 3643
R1-163643
WF on spatial filtering for TDL channel models
Huawei, HiSilicon, Qualcomm, Samsung, Ericsson
Discussion: 

Decision: The document is agreed
8.2.5 Channel modelling calibrations
8.2.5.1 Calibration scenarios and assumptions
Including UE antenna modelling
UE antenna modelling

R1-162237
UE antenna modeling for link level calibration purposes
Qualcomm Inc.
Proposal 1: It is important to have a model that captures the basic aspects of subarrays and directional coverage while keeping the modeling complexity low.

Proposal 2: The antenna gain and array size should match expectations in a typical device.

Discussion: 

Decision: The document is not treated
R1-162744
Discussion of antenna assumption for channel model calibration
Lenovo (Beijing) Ltd, Motorola Mobility
Proposal 1: Define different antenna configurations for different frequency range. 

Proposal 2: Consider defining multiple antenna configurations corresponding to different types of MS.  

Proposal 3: Frequency dependent antenna radiation pattern is FFS. 

Proposal 4:  The full connectivity model is the baseline. Hybrid beamforming is FFS. 

Discussion: 

Qualcomm: Why do we need to talk about the connectivity model?
Lenovo: How antenna elements are connected will have an impact on performance.

Huawei: We don’t need to model many models. It is better to assume typical case for calibration purposes.

Nokia: We don’t see a need to have multiple models.
Ericsson: Scope of this SI is channel model. Calibration will validate that implemented 12 steps are comparable. We can assume very generic antenna model.
Lenovo: We agree no detailed model is needed for the CM.
Decision: The document is noted
Scenarios

R1-162316
Further discussion on calibration scenarios
CATT
Proposal 1:  The 3-sector deployment can be used for indoor-office calibration scenario.

Proposal 2: the antenna pattern defined in table 7.1-1[5] and antenna modeling [4] is also applicable for indoor-office.
Proposal 3:  Equation 4 can be used for calculating downtilt angle for indoor office.
Discussion: 

Decision: The document is not treated
R1-162952
Discussion on channel modeling calibration scenarios
Huawei, HiSilicon
Proposal 1: layouts of indoor hotspot, urban micro and urban macro scenario mentioned above should be adopted in calibration of channel model. 

Proposal 2: parameters in table 1 should be adopted in calibration of channel model. 

Discussion: 

Decision: The document is not treated
Scenarios and assumptions

R1-162423
Further details on calibration scenarios and assumptions
NTT DOCOMO, NTT
Proposal 1: Multiple carrier frequency bands can be considered for each scenario, e.g., indoor-office, UMi and UMa.
Proposal 2: Multiple eNB antenna configurations can be considered, depending on the calibration requirement. The necessity of considering multiple UE antenna configurations is FFS.
Proposal 3: If 3-sector antenna array model is used for the indoor scenario for calibration purpose, consider the antenna array placement model in Figure 1.
Proposal 4: Consider the placement of the antenna panel on the roof with the bore-sight facing the ground, and consider omni-directional antenna pattern in the azimuth and directive antenna pattern in the elevation in this case.
Proposal 5: RAN-1 shall study the beamwidth and tilting angle for the indoor antenna array placement.
Proposal 6: If random eNB antenna dropping shall be modeled, consider to reuse the model described in Section A.2 of TR 36.897.
Proposal 7: Take the simulation assumptions in Table 1 and Table 2 for channel model calibration.
Discussion: 

Decision: The document is not treated
R1-162525
Discussion on calibration scenarios and assumptions
LG Electronics
Proposal 1: For calibration purpose, we think that BS antenna structure with a single panel is sufficient, i.e. MgNg = 1, and adopt Table 1 for BS antenna configurations.

Proposal 2: Adopt Table 2 for UE antenna modeling.

Discussion: 

Decision: The document is not treated
R1-162724
Calibration scenarios and assumptions
Samsung
Proposal 1: In phase 1, calibrate above 6GHz channel model according to Table 1

Proposal 2: In phase 2, calibrate above 6GHz channel model according to Table 2, and if needed, account for feedback from phase 1 calibration. 

Proposal 3: Phase 3 calibration is FSS.

Discussion: 

Decision: The document is not treated
R1-162574
Scenarios and simulation assumption for calibration
Nokia, Ericsson, AT&T, CMCC, ETRI, Huawei, HiSilicon, Intel, KT Corporation, NTT DOCOMO, Qualcomm, Samsung
Proposal 1: Use the scenarios, assumption and metrics from phase-1 and phase-2 calibrations in TR36.873 as starting point. 

Proposal 2: Include 3D-UMa, 3D-UMi-Street Canyon, Indoor-office as the calibration scenarios 

Proposal 3: Calibration assumption should consider multiple carrier frequencies, e.g. 6, 30, 70 Ghz. (further down-selection is possible)
Proposal 4: Adopt the detail calibration assumption in Section 3. 

Proposal 5: Target to include the additional features in the general test metrics as much as possible. 

Discussion: 

Samsung: This is good starting point but we realized now that 1 and 2 GHz BWs may not need to be calibrated. We could consider 100 MHz and 200 MHz.

CATT: Is the intention to omit phase 3?
Nokia: We did not touch that. We don’t need to have baseline calibration for this SI.

ZTE: If we simulate only lower BWs do you then assume only frequencies <6GHz?

Samsung: No

LGE: Do we really need to connect system BW with carrier frequency?

Nokia: Reason is to reduce the calibration cases. We can put system BWs in brackets.

Interdigital: Do you assume wrap around also in the office?
Nokia: Only for Uma and UMi.

Decision: The document is revised in 3477 

R1-163477
Scenarios and simulation assumption for calibration
Nokia, Ericsson, AT&T, CMCC, ETRI, Huawei, HiSilicon, Intel, KT Corporation, NTT DOCOMO, Qualcomm, Samsung
Discussion: 

Decision: The document is agreed
R1-163635
WF on simulation assumption for large-scale calibration 
Nokia, Samsung
Discussion: 

Ericsson: For O2I it would make sense to have 50/50 for calibration purposes.

Samsung: We are not sure that’s better.

Huawei: We agree with Ericsson. We have 2 different penetration losses. 50/50 is more reasonable.
Nokia: How do we resolve the amount of indoor users? When we drop the users we don’t need to worry about O2I.
Huawei: Penetration loss is not dependent on distribution.

NTT DOCOMO: 80% indoors was agreed last time.

Huawei: We should assume 50% high loss and 50% low loss. 
ZTE: Why do we discuss this now? We could take just whatever number.

Nokia: We have also other non-realistic assumptions.

Ericson: This is one of the important issue. We should be changed to 50/50.

Samsung: We should consider the numbers again in the next meeting.
Fraunhofer: MS ant configuration says only 1 element polarized 90 degrees. What does it means.

Samsung: Ant pattern is omnidirectional.

NTT DOCOMO: We need to define the orientation of antenna panel.

Decision: The document is revised in 3641
R1-163641
WF on simulation assumption for large-scale calibration 
Nokia, Samsung

Discussion: 

Huawei: With minimum distance of 1 m would be safer. 

Agreed with clarification: minimum distance is only in 2D.
Decision: The document is agreed
R1-163638
WF on simulation assumption for full calibration 
Nokia, Samsung

Discussion: 

Ericsson: We should add 60GHz. Which angle spreads these are?

Samsung: DoA.

LGE: UE array orientation parameters. Why don’t we use the same than for 3D CM?

Samsung: WE didn’t check 3D CM but OK with that.

Fraunhofer: CDF definition in 3D CM is based on eigen value of covariance matrix. Could we change it to average value instead?
Samsung: We had similar discussion in 873. 
Intel: 2 angles having 60 degree difference? We could consider 0 and 0.
Samsung: No strong view on that. 

Ericsson: 1st and 2nd could be better than largest and smallest.

NTT DOCOMO: 2 different ant antenna ray configurations and CSI port mapping. Does it mean 4 different configurations?
Samsung: We can do editing.

ZTE: We could ask companies to prove table. Is this full calibration for the next phase?
Samsung: This is for calibrating the channel model. We can check in the next meeting.

Nokia: Ant configuration 1 is good enough for most of the calibrations except eigen value. Is configuration 2 only for eigen value.
Decision: The document is revised in 3642
R1-163642
WF on simulation assumption for full calibration 
Nokia, Samsung

Discussion: 

Samsung: WE propose the email discussion for the calibration campaign:

· 1 week for LS fading

· By next meeting for the full calibration

Ericsson: How do we proceed with FFS for PL model?

NTT DOCOMO: We are not sure if this kind of strict deadline for email discussion is necessary.

Samsung: Motivation is the target for finalizing things step by step.

NTT DOCOMO: Are there change to have 1st calibration round until June plenary?

Samsung: It may be possible until August.

Huawei: Deadline should be explicit.

Samsung: 25 Apr is the deadline.

Qualcomm: What exactly are we agreeing now?

Samsung: LS fading we use the values in brackets.

Finalize details by email discussions for the next meeting. Samsung will lead the email discussion.
Decision: The document is working assumption
R1-163639
WF on calibration of additional features

Huawei, HiSilicon

At least the following additional features should be included into the calibration procedure of this SI.
Spatial consistency.
Blockage 
Discussion: 

Samsung: Previous 2 WFs can be used also for additional features.

Ericsson: We should re-use the same table and add mobility of the users.

Huawei: There should be some new metrics to be used.
Nokia: How do we generate the change of angles? We have to model UE position changing.

Huawei: We have different approaches. Not to assume mobility or to assume mobility.

Nokia: Angle of cluster will be changing for moving user.

Huawei: Same user dropping approach can be used.

Qualcomm: It is good idea to consider few other metrics. These metrics are not clear at this point.
Intel: We agree with Qualcomm. We could have very simple extension to current approach.

Nokia: Channel autocorrelation based on user distance would be good parameter.

Ericsson: We haven’t finalized these metrics yet. We could discuss over the email, for the next meeting.
Huawei: 1st bullet may be easy to agree in high level. Exact metrics depends on the final solutions.
Nokia: Do we assume angle between users or within one user?

Huawei: We can discuss details over the mail.

The 1st bullet is agreed
Decision: The document is noted
8.2.5.2 Metrics for channel model calibrations
R1-162245
Initial results of calibration phase 1
Huawei, HiSilicon
Initial calibration results of phase1 for indoor hotspot, urban micro and urban macro scenarios

Proposal: take the coupling loss and geometry results into account in phase 1 of channel modelling calibration for multiple company comparison.
Discussion: 

Decision: The document is not treated
R1-162317
Discussion on calibration phases and metrics
CATT
Proposal 1: The channel calibration simulation for above 6GHz can be divided into three phases similar to the simulation phases in TR 36.873.
Proposal 2: The metrics in each phase in TR 36.873 can be chosen as the baseline metrics in corresponding phases in simulation for above 6GHz, the corresponding additional metric/s may be defined and added to respective phases with implementation of additional features in channel coefficient generation procedure.
Proposal 3: Simulation assumptions shown in table 1 can be used for phase 1 calibration for above 6GHz channel modeling.
Discussion: 

Decision: The document is not treated
R1-162424
Metrics on channel model calibrations
NTT DOCOMO, NTT
Proposal 1: Phase-1 calibration of >6GHz channel model is based on the phase-1 calibration of the 3D channel model. Coupling loss and geometry are used for phase-1 calibration.
Proposal 2: Phase-2 calibration of >6GHz channel model is based on the phase-2 calibration of the 3D channel model. Wideband SINR and singular values are used for phase-2 calibration.
Proposal 3: Capture the metrics defined in Table 1 and Table 2 in TR for phase-1 and phase-2 calibration respectively.
Observation: Some of the additional features developed for >6GHz channel model are required by specific 5G technologies and can be calibrated during the technology study item.
Proposal 4: RAN 1 shall decide for each additional feature, whether include that feature in phase-1 and phase-2 calibration or establish a separate calibration for it.
Discussion: 

Huawei: On proposal 4, it would be good to complete the calibration on all additional features.
NTT DOCOMO: Can we complete all additional features for the next meeting? What is phase 3?
Huawei: It depends on the progress. Phase 3 means additional features.
Decision: The document is noted
R1-162526
Discussion on metrics for channel modeling calibration
LG Electronics
Proposal 1: The metrics in 3D channel model calibration can be reused for the calibration of the above 6GHz channel modeling.

Proposal 2: To align with a practical system, one antenna element is assumed for the coupling loss and geometry in the calibration. Also, to compare with the previous channel modeling, vertically fixed beam with N=1 can be assumed for the coupling loss and geometry in the calibration.
Discussion: 

Decision: The document is not treated
R1-162725
Metrics for channel model calibrations
Samsung
Discussion: 

Decision: The document is withdrawn
R1-162953
Discussion on channel modeling calibration procedures
Huawei, HiSilicon
Proposal 1: channel modeling calibration should verify the support for channel model requirements.
Proposal 2: channel modeling calibration should align the implementation of channel model among companies.
Proposal 3: the 4-step procedures should be considered in channel modeling calibration.
Proposal 4: the parameters and metrics in table1-4 should be considered in channel modeling calibration.

Discussion: 

Decision: The document is not treated
R1-163430
WF on channel model calibration procedures
Huawei, HiSilicon
Chair: Late contribution
Discussion: 

CATT: We support this WF.

Nokia: Step 4 is unnecessary. Step 3 is not needed necessary for each feature.

Samsung: Nokia proposal already propose full details.

Lenovo: Steps 4 is unnecessary at this point.

Decision: The document is noted

8.2.6 Consistent extension of the additional features to < 6GHz
No contributions

8.2.7 Map-based methodology
Summary of email discussion

R1-163117
Email discussion on map-based hybrid model 
Keysight
This contribution was able to report the email discussion as such without any edition work because of the relatively small number of messages sent.

Discussion: 

Decision: The document is noted
Mab-based hybrid model
R1-163095
Simulations of map-based hybrid channel model
ZTE
Observation 1: The proposed map-based hybrid model provides at least the following in terms of spatial consistency: 

· The realistic transition between LoS condition and NLoS condition.

· The smooth and close-to-real evolutions of power-delay profile, power-azimuth profile and power-zenith profile over UE's moving trajectory for the significant clusters or rays.

· The realistic birth-death processes for significant clusters or rays.

Observation 2: The time consumption of the proposed map-based hybrid model is more than acceptable for the system-level simulations.
Discussion: 

Decision: The document is not treated
R1-163096
Map-based hybrid model to meet modeling requirements
ZTE
Observation: The map-based hybrid model fully meets all agreed modelling requirements. 

Discussion: 

Decision: The document is not treated
R1-163116
Generality of map-based hybrid model
Keysight
This contribution has presented few simulation results to demonstrate versatility of output parameters of deterministic channel models. The simulation results show substantial statistical variation of parameters. We conclude that with a sufficient size and realistic, i.e. not too homogenous, map and a rich deployment a satisfactory generality can be reached. When adding more stochastic components, as is the case with the map–based hybrid model, even more diverse radio channels can be generated.

Discussion: 

Decision: The document is not treated
R1-163119
Distance Dependent Cluster–Wise Angular Spread
Keysight
This contribution has presented a distance dependent cluster–wise rms angular spread for the map–based hybrid model. The proposal utilizes the information of both the interaction type and the distance to/from first/last interaction points that are inherently available for deterministic clusters of the map-based hybrid model. The proposed enhancement increases the model accuracy and realism with a minimal increase of computational complexity.

Discussion: 

Decision: The document is not treated
Text Proposals

R1-163094
Detailed implementation and text proposal for map-based hybrid model
ZTE
Proposal: RAN1 agrees the text proposal in appendix, as an alternative methodology for high-frequency channel modeling.  

Discussion: 

Decision: The document is revised in 3404
R1-163102
TP for map-based hybrid model
Keysight

The attached TP is to provide an update to TR 38.900. It adds the section 8 to the TR. 

Discussion: 

Decision: The document is not treated
R1-163404
Joint text proposal for map-based hybrid channel model
ZTE, Keysight

Proposal: RAN1 agrees, in principle, the text proposal in appendix, as an alternative methodology for high-frequency channel modeling. How to finalize the sharing of certain modeling details with stochastic-only channel model is FFS.  

Discussion: 

Sharp: We are confused on which clusters to be removed. Are you minimizing the information loss?
ZTE: For removal of random clusters, we believe info from digital map is enough. 

Ericsson: Important part is in the beginning on when to use the hybrid model. We need better guidance on which model to use and when. Consistency between results is important.
ZTE: We can revise the wording but the intention is that hybrid model is good compliment for stochastic model. If people are interested they can then use the model. E.g.  agreed UMa model is based on both methods. Stochastic model is based on measurements and ray tracing. 
Sharp: If results are different then how to draw the conclusion?
ZTE: That applies also to stochastic only model.

Samsung: People not participated channel model work may not know which model to use in future evaluations. We could say that bybrid model is not calibrated. It would be OK to have text as informative. This is based on inputs from 2 companies only.

Decision: The document is revised in 3478
R1-163478
Joint text proposal for map-based hybrid channel model
ZTE, Keysight, CATR
Discussion: 

Nokia: We are fine in principle but hoe to capture should be left for rapporteur.

Ericsson: Concern having map based model. If it is validated with measurements then we are fine.

ZTE: WE have discussed this over email after AH. What parameters you like to see? 
Ericsson: It says now the map based model is not calibrated. We don’t know if it match with reality.

ZTE: Deterministic will be closer to realistic than stochastic model. Now we combine these models.

Ericsson: Deterministic typically worse regarding PL than stochastic.

ZTE: We gave lot of details in Malta meeting already. What else do you want to see?
Ericsson: Typical metrics for calibration.

ZTE: We can agree this as working assumption and provide results for the next meeting.
Ericsson fine but we may need to revise this based on results.

Decision: The document is working assumption
8.2.8 Other
mmMAGIC results

R1-162872
Initial 60 GHz channel sounding results from the mmMAGIC project for corner diffraction and surface scattering
Keysight
This paper has presented results from an isolated corner diffraction measurement and surface scattering in indoor and outdoor environments of a modern building. A wideband (2 GHz) channel sounder was used at a carrier frequency of 60 GHz. 
An “add-on module” needs to be developed to extend the current stochastic channel models to support spatial consistency in expected use cases. This will allow the model to accuracy represent received signal strength and multi-path variations along a route of consecutive points. The model should address the transition from LoS to NLoS (i.e. the role of corner diffraction) as well as the effects of diffuse scattering from rough and smooth building and terrain surfaces. 

More measurement data is required to determine the isolated diffuse scatter process for a single interaction at mmWave frequencies, and then to determine the model for the process.  

Discussion: 

Decision: The document is not treated
Annex:
List of agreements at RAN1 #84bis
28 contributions agreed

1 contribution partly agreed

2 contributions as working assumption
	TDoc #
	Title
	Source
	Decision
	Notes

	R1-162241
	LOS probability for indoor open office
	Huawei, HiSilicon, AT&T, CMCC, Ericsson, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
	Agreed
	

	R1-162315
	Further discussion on atmospheric attenuation
	CATT
	Agreed
	

	R1-162572
	Refinement on UMa LSP
	Nokia, Samsung, AT&T, CMCC, Ericsson, Huawei, HiSilicon, Intel, KT Corporation, NTT DOCOMO, Qualcomm
	Agreed
	

	R1-162576
	Joint proposal on fast fading channel generations
	Samsung, AT&T, CMCC, ETRI, Huawei, HiSilicon, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm
	Agreed
	

	R1-162710
	TP for TR38.900 Section 7.1 - coordinate systems
	Samsung, Nokia
	Agreed
	

	R1-162711
	TP for TR38.900 Section 7.2 and 7.3 - scenarios and antenna modeling
	Samsung, Nokia
	Agreed
	

	R1-162713
	TP for TR38.900 Section 7.5 - fast fading
	Samsung, Nokia
	Agreed
	

	R1-162718
	Updated joint proposal on large-scale and small-scale parameters for UMi scenario
	Samsung, AT&T, CMCC, Ericsson, Huawei, HiSilicon, Intel, KT Corporation, Nokia Networks, NTT DOCOMO, Qualcomm, ETRI
	Agreed
	

	R1-162960
	Summary of email discussion on link level channel model
	Huawei, HiSilicon
	Agreed
	

	R1-163115
	A hierarchical agglomerative clustering algorithm for channel modelling
	Intel Corporation, Ericsson, Nokia Networks, AT&T, CMCC, ETRI, Huawei, HiSilicon, KT Corporation, NTT DOCOMO, Qualcomm, Samsung, University of Southern California
	Agreed
	

	R1-163251
	Modelling of LSPs and SSPs for the outdoor to indoor propagation
	Ericsson, Nokia Networks, AT&T, CMCC, ETRI, Huawei, HiSilicon, Intel, KT Corporation, NTT DOCOMO, Qualcomm, Samsung
	Agreed
	

	R1-163255
	Removing square brackets in the O2I penetration loss modeling
	Ericsson, Nokia Networks, NTT DOCOMO, Samsung
	Agreed
	

	R1-163256
	Removing square brackets in the O2I penetration loss modeling, part 2
	Ericsson, NTT DOCOMO, Samsung
	Agreed
	

	R1-163468
	TP for TR38.900 Section 7.4 - pathloss, LOS, O-I modeling

	Samsung, Nokia
	Agreed
	

	R1-163469
	TP for TR38.900 Section 7.6 - additional modeling components
	Samsung, Nokia
	Agreed
	

	R1-163470
	TP for TR38.900 Section 7.7 and 7.8 - Link-level channel model and calibration
	Samsung, Nokia
	Agreed
	

	R1-163472
	Large-scale and small-scale channel modeling for indoor hotspot
	Huawei, HiSilicon, AT&T, CMCC, Ericsson, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung, ETRI, CATT
	Agreed
	

	R1-163473
	WF on blockage modelling   
	Qualcomm Inc., Intel, Samsung, Nokia, Shanghai Bell, Ericsson, Interdigital
	Agreed
	

	R1-163475
	WF on spatial consistency

	Intel Corporation, InterDigital, Huawei, HiSilicon, Qualcomm, Ericsson, LGE, Nokia, Alcatel Shanghai Bell, NTT DoCoMo, Samsung, CATT, ETRI, Lenovo, Motorola Mobility, NTT, ZTE, AT&T
	Agreed
	

	R1-163476
	Text proposal for TR 38.900 to add link level channel models



	Huawei, HiSilicon, CATT
	Agreed
	

	R1-163477
	Scenarios and simulation assumption for calibration

	Nokia, Ericsson, AT&T, CMCC, ETRI, Huawei, HiSilicon, Intel, KT Corporation, NTT DOCOMO, Qualcomm, Samsung
	Agreed
	

	R1-163478
	Joint text proposal for map-based hybrid channel model



	ZTE, Keysight, CATR
	Working assumption
	Provide results for the next meeting

	R1-163485
	WF on O2I LSPs



	Ericsson, Huawei, HiSilicon
	Agreed
	

	R1-163487
	WF on propagation delay modeling over large antenna array

	LG Electronics, ETRI, InterDigital, Keysight, Samsung, Ericsson, Huawei
	Agreed
	

	R1-163491
	WF on link level channel models for LOS


	Huawei, HiSilicon, Spirent, NTT DOCOMO, Vodafone, CMCC. CATT, CATR, AT&T, Ericsson
	Agreed
	

	R1-163488
	TP for TR38.900




	Samsung, Nokia
	Agreed
	

	R1-163637
	WF on NLOS pathloss for UMa, Umi-Street Canyon and Indoor-office



	Nokia, Samsung, CATT, Ericsson, NTT Docomo, Intel, Qualcomm, ZTE
	Agreed
	

	R1-163639
	WF on calibration of additional features


	Huawei, HiSilicon
	Noted
	The 1st bullet agreed

	R1-163641
	WF on simulation assumption for large-scale calibration 

	Nokia, Samsung
	Agreed
	Agreed with clarification: minimum distance is only in 2D.

	R1-163642
	WF on simulation assumption for full calibration 



	Nokia, Samsung
	Working assumption
	Finalize details by email discussions for the next meeting.

	R1-163643
	WF on spatial filtering for TDL channel models

	Huawei, HiSilicon, Qualcomm, Samsung, Ericsson
	Agreed
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