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Agreement
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RAN1 main session need to come back to 6 documents on Fri common session
· R1-164025
Chairman’s Notes of Agenda Item 7.2 on Channel model for >6 GHz
· R1-165758
Discussion on the channel model names and abbreviations
· R1-165772
Implementation of cluster delay and angle spread

· R1-165468
Text proposal to TR 38.900 to add antenna filtering for link level channel model
· R1-165775
WF on frequency dependent LSP

· R1-165768
TR38.900 v0.4.0

4 Email discussions requires email discussion number
Email discussions
Email discussion until the next meeting for full calibration – R1-165770
[85-??] Young-Han Nam (Samsung)

For updating results for large scale calibration: Until June 10th
[85-??] Young-Han Nam (Samsung)

For full calibration results: Until June 25th

[85-??] Young-Han Nam (Samsung)

For additional feature calibration: Until July 25th
[85-??] Young-Han Nam (Samsung)

For approval of the summary for all the calibration results: Until Aug 10th

7.2 Study on channel model for frequency spectrum above 6 GHz
SID in RP-151606
Chairman notes of channel model session

R1-164025
Chairman’s Notes of Agenda Item 7.2 on Channel model for >6 GHz
Nokia
Discussion: 

Decision: The document is return on Fri common session
Remaining issues

R1-164606
List of open issues for channel modelling SI
Nokia, Samsung
Discussion: 

Decision: The document is noted
R1-165372
Notation of log-normal distributed random variables
Fraunhofer HHI
Proposal 1: Adopt the following notation for mean ([image: image2.png]Uigx = mean{logo(X)}



) and standard deviation ([image: image4.png]O1gx = std{logo (X))}



) of logarithmized parameters.

Proposal 2: When presenting mean values of logarithmized parameters in linear scale, clarify whether [image: image6.png]10"1e%



 or [image: image8.png]U5



 is given.

Discussion: 

Samsung: Has this been used in previous channel model work or is this a new one?

Fraunhofer: This is an old problem. We should avoid misunderstanding.

Samsung: We could agree in principle and think about the wording for a TR.

Decision: The document is agreed
TR update

R1-164607
TP for TR38.900 on Section 7.2
Nokia, Samsung
Discussion: 

Ericsson: 38.953 mention indoor car users to be reflected too.

Fraunhofer: Then we need to add more details on that model. 7.2.1 table to be corrected.
Huawei: Table 7.2.2 values are already agreed.

We should agree this TP first. It captures agreement from last meeting. Modifications can be added for the next version.

Decision: The document is agreed
R1-164608
TP for TR38.900 on Section 7.4
Nokia, Samsung
Discussion: 

Nokia: More clarifications are needed for O2I section in this meeting.

Fraunhofer: We need to decide parameter d. PL equations are modified. It is not clear what frequencies are meant. General note of units and equations needs clarifications.
NTT DOCOMO: Rural macro scenario frequency range is not clear.

Nokia: It is up to 7 GHz.

Decision: The document is agreed
R1-164609
TP for TR38.900 on Section 7.5
Nokia, Samsung
Discussion: 

LGE: Steps 2 and 3 should be corrected.

Fraunhofer: Some parameters needs further clarifications.

NTT DOCOMO: Table 7.5 unit of distance needs further clarifications.
Decision: The document is agreed
R1-164610
TP for TR38.900 on Section 7.6
Nokia, Samsung
Discussion: 

Motorola: Equation and impulse response corrections are needed. Why impulse response is a function of f?
Decision: The document is agreed
R1-164611
TP for TR38.900 on Section 7.7
Nokia, Samsung
Discussion: 

Huawei: There are couple of issues to be corrected.

Samsung: There are some errors not captured but discussed in email discussions.
Ericsson: We agreed also K-factor scaling for LOS.

Decision: The document is agreed
R1-164612
TP for TR38.900 on Section 7.8
Nokia, Samsung
Discussion: 

Decision: The document is agreed
R1-164613
TP for TR38.900 on Section 8
Nokia, Samsung
Discussion: 

Decision: The document is agreed
R1-164614
WF on TR clean up
Nokia, Samsung, AT&T, Ericsson, ETRI, Huawei, HiSilicon, Intel, KT Corporation, NTT DOCOMO, Qualcomm
· Proposal-1: For all the parameter values in bracket, remove the brackets (confirm the value in bracket) if no proposals of other value are received in RAN1#85.
· Proposal-2: Address all FFS points in the TR in RAN1#85. 
· Proposal-3: Section 7.2, every scenario has a sentence like: “Other parameters are FFS”. Remove the FFS sentences for each scenario with the understanding of “other parameters can be considered”
Discussion: 

Fraunhofer: “Other parameter can be considered” has a different meaning. Missing parameters are FFS.
Nokia: Intention is not to replace the sentence but to remove “Other parameters are FFS”.
ZTE: We are OK with intention but safer way would be to mention numbers can be revised if problems are found.

Nokia: Every parameters can be revised if issues are found.

Decision: The document is agreed
R1-164615
Detailed parameters for RMa scenario description

Nokia, Samsung, AT&T, Ericsson, ETRI, Huawei, HiSilicon, Intel, KT Corporation, NTT DOCOMO, Qualcomm
Use below table in section 7.2 for RMa scenario description
Discussion: 

LGE: Is BS-UT distance 2d or 3d?

Nokia: 2d

Fraunhofer: In car users are mentioned but why are we not considering pedestrians at all?

Nokia: This is in line with NR SI

Huawei: Other scenarios mention also UE mobility. Should that be considered also for RMa?
Nokia: 3D CM mention reasonable UE speed. Our proposal is to remove that from all scenarios.

Fraunhofer: How to do simulations then?

Nokia: That can be done in separate WI like FD-MIMO.

Motorola: Range of speed could be add on assumption.

Ericsson: It is not mandated for simulations but meant for calibration purposes.

Huawei: We need to clarify the speed for the in car users.

Decision: The document is agreed
R1-165465
TP for TR38.900

Nokia, Samsung
Discussion: 
Decision: The document is agreed
R1-165757
Applicability of TR38.900 channel models

Huawei, HiSilicon
Discussion: 
Samsung: Some of these are already understood. There is no confusion to correct.
Fraunhofer: RMa scenario should be applicable to up to 7 GHz.
Nokia: We should not this document. RMa is a new and special scenario.

LGE: No need to approve.

Huawei: Don’t we need to evaluate whether the model fulfil the requirements?

Samsung: Additional features are already specified in TR.

Decision: The document is noted
R1-165758
Discussion on the channel model names and abbreviations
Huawei, HiSilicon
Discussion: 
Samsung: We don’t support HF. E.g. NR could be better.
Ericsson: We support NR

LGE: 5G or NR.

Nokia: NR is OK even it is a technology.

Rapporteur could implement the name change by using some acronym in TR abbreviations. Discuss by Friday lunch time. If no agreement then the current names are used.
Decision: The document is return
R1-165478
Corrections for CIR Equations
Fraunhofer HHI, Motorola Mobility, Lenovo
Discussion: 

LGE: No strong concerns but clarifications needed for proposals 1 and 2. Why we have to change?
Fraunhofer: To avoid misunderstandings. Sometimes people don’t realize if we are in time domain or not.

Samsung: Everybody know these models used in the past so need to change. What is actually proposal 3?

Fraunhofer: Change from + to – sign. Lambda f is not defined anywhere. We want to make clear what is coefficient and what is CIR.
Samsung: Rapporteur can do the editorial changes.

Huawei: This is not only editorial change. Equations are different. 
Motorola: Errors has to be corrected.
Decision: The document is revised in 5774
R1-165774
Corrections for CIR Equations
Fraunhofer HHI, Motorola Mobility, Lenovo, CATT, Huawei, HiSilicon

Discussion: 

Samsung cannot agree. Equations and been used for long time, also in 3D CM. There is no strong reason to change.
Samsung: As compromise delay correction in Proposal 3 can be agreed in principle
ZTE has concerns on proposal 3. Same should be done also for hybrid model.
Delay correction in Proposal 3 can be agreed
Decision: The document is noted
R1-165775
WF on frequency dependent LSP
 Nokia, Samsung

Discussion: 
Decision: The document is return
R1-165768
TR38.900 v0.4.0

Samsung, Nokia
Discussion: 
Decision: The document is return
Offline session notes

R1-165457
Minutes of offline session on Tue

Nokia
Discussion: 

Decision: The document is noted
R1-165467
Minutes of offline session on Wed

Samsung
Discussion: 

Decision: The document is noted
7.2.1  Remaining details on large scale modelling for >6GHz
Path loss modeling 

R1-164729
WF on Pathloss clean up

Huawei, HiSilicon, Nokia, Samsung, AT&T, Ericsson, Intel, KT Corporation, NTT DOCOMO, Qualcomm, ETRI
· For UMa, UMi Street Canyon, Indoor office and RMa, limit the NLOS pathloss by LOS pathloss. (same as 36.873)
· NLOS Pathloss is defined as the Max(PL_LOS, PL_NLOS):
where PL_NLOS and PL_LOS are LOS and NLOS PL formula in current TR
Discussion: 

ZTE: We are OK but do we need to redo calibration?

Samsung: We don’t need to redo calibration as we have good enough match between companies already.
Fraunhofer: What about RMa calibration? It would be important to include also that.
Samsung: That is different scenario discussed in NR session. No need for that calibration.

Nokia: No need to have another calibration campaign but companies can update their results if they want.

ZTE: This propose max for all scenarios.

Decision: The document is agreed
Penetration loss

R1-164569
Remaining issues on large scale modeling
LG Electronics
Proposal 1: Whether to use high or low loss model should be UE-specific.

Proposal 2: The 2D indoor distance, d_in, should be common for sectors of an eNB but differently generated for different (non-collocated) eNBs.

Proposal 3: O-to-I penetration loss deviation should be common for 3 sectors of an eNB but different one for different eNB, and it should replace shadow fading of path loss.

Proposal 4: The clarifications on (1) high vs. low loss model, (2) d_in, and (3) O-to-I penetration loss deviation should be included into large scale modeling section of the TR rather than calibration assumption section.

Discussion: 

Decision: The document is not treated
R1-164617
Clarifications on O-I implementation
Nokia, AT&T, Ericsson, ETRI, Huawei, HiSilicon, Intel, KT Corporation, NTT DOCOMO, Qualcomm, Samsung
Clarify the implementation of O-I in TR38.900 as following: 

· The selection of high loss or low loss O-I model is UE specific

· O-I deviation is an add-on term to SF. 

Change the standard deviation to 4.4 and 6.5 for low loss and high loss penetration model separately (see below table from R1-163256)

O-I deviation is UE specific random variable.

· d_in is an UE specific random variable 

Discussion: 
LGE: We have prepared another WF on this issue.

Decision: The document is revised in 5458
R1-165458
Clarifications on O-I implementation
Nokia, AT&T, Ericsson, ETRI, Huawei, HiSilicon, Intel, KT Corporation, NTT DOCOMO, Qualcomm, Samsung
Discussion: 
Decision: The document is withdrawn
R1-165451
WF on O-to-I penetration modeling 
LG Electronics, CATT, CHTTL, Intel, ITRI

Discussion: 
Straight Path: Modeling should be site specific. UE specific is not a good approximation e.g. what comes to correlation. Deviations are depended to angle.

Nokia: Site specific was our original proposal but after discussing with other companies we believe US specific is more close to reality.

Straight Path: There are penetration coming from the 4 side of the UE. Those should be site specific.

Ericsson: Propagation is typically coming from the closest wall. This increases the correlation. Shadow fading is link specific and should be accounted for also.

Samsung: Can we agree Proposal 1 Option 2 and proposal 2.

LGE prefers option 1.

CATT: We prefer option 1.

Straight Path: We prefer option 1.

Decision: The document is revised in 5464
R1-165464
WF on O-to-I penetration modeling 
LG Electronics, Straight Path, Ericsson, Samsung, Nokia, Alcatel-Lucent Shanghai Bell, ETRI, CHTTL, NTT DOCOMO, Huawei, HiSilicon

Discussion: 
Decision: The document is agreed
R1-165463
WF on O2I Penetration Loss Model Mix for Urban Scenarios
Huawei, HiSilicon, CATT
Discussion: 
Decision: The document is agreed
R1-165849
WF on clarification on O2I penetration modeling for RMa

LG Electronics, Ericsson, ETRI, Samsung, Straight Path, NTT DOCOMO, Intel, Nokia, Alcatel-Lucent Shanghai Bell, CHTTL
· For RMa scenario, the indoor 2D distance (d2D-in) for indoor UE is generated in the same manner agreed in R1-165464.
· d2D-in is UE-specific and generated as the minimum of two independent uniform RVs between 0 and 25 m.
· Other channel modeling steps that should utilize d2D-in follow the same calculation for d2D-in.
· The correlation distance for cluster/ray specific random variables for RMa O2I scenario is 15m.
· Note that this value is the same as one for UMa/UMi-Street Canyon O2I.
Discussion: 
Intel: Also correlation distance for the indoor-outdoor stage should be added with the value of 50 m.

Agreed with the addition: For the RMa scenario correlation distance for the indoor-outdoor state should be added with the value of 50 m.
Decision: The document is agreed
R1-164804
Discussion on recommended split of low and high penetration loss for NR
Samsung
Proposal: For UMi, the low-loss model is used 80% probability and the high-loss model is used 20% probability; for UMa, the low-loss model is used 90% probability and the high-loss model is used 10% probability. 
Discussion: 

Ericsson: Having different probabilities in UMa and UMi is not in line with NR work. 
Samsung: NR scenario don’t have UMa and UMi mix. We should make suggestion to NR delegates.
Ericsson: BS above rooftop is UMa, below rooftop it is UMi.

Huawei: We are confused why we are discussing this. Channel model task is not to decide high or low loss.

Nokia: We sympathize the intention of this proposal but we should not have different probabilities for UMa and UMi.
CATT: We have similar view than Huawei.
Ericsson: We also agree with Huawei and CATT. One way could be to capture the recommendation. In the end this is simulation assumption.
Straight Path: There are reasons for the loss numbers in reality.

Decision: The document is revised in 5459
R1-165459
Discussion on recommended split of low and high penetration loss for NR
Samsung
Discussion: 

Decision: The document is withdrawn
R1-165398
Additional Considerations on Building Penetration Loss Modeling for 5G System Performance Evaluation
Straight Path Communications
Two options to model the mix of high-loss and low-loss building penetration models:

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
Rural Macro model

R1-164712
Penetration loss measurements for RMa settings
Qualcomm Incorporated
Proposal: Adopt the low-loss model from R1-161636 [4] to capture the shadow fading standard deviation for building penetration in an RMa setting, as suggested in R1-163909 [1]. 

Discussion: 

Decision: The document is not treated
R1-164975
New measurements at 24 GHz in a rural macro environment
Telstra Corporation Limited, Ericsson
Proposal: Extend the applicability of the new RMa path loss model in R1-163909 [1] to 24 GHz

Proposal: Consider extending the applicability of the new RMa fast fading model in R1-163909 [1] to 24 GHz

Discussion: 

Fraunhofer: Lot of parameters are not investigated for this frequency range. This proposal is based on single measurements only.

Huawei: Scope of RMa is below 7 GHz.

Telstra: We want to challenge that approach.

Straight Path: We agree with Telstra. In the end the channel model does not matter. You need to design your system up to 100 GHz.

Huawei: ITU considered above 24 GHz.

Telstra: We did measurement on 24 GHz but that can be updated also to higher frequencies.

Fraunhofer: We don’t have not enough data to conclude this.

Nokia: Figure 2, what is the difference between rural and suburban areas?
Ericsson: This is single measurement campaign but not much less than others like urban macro model.
CMCC: It is good to see results. We should match with practical deployments.

Decision: The document is revised in 5732
R1-165732
Way Forward for RMa model frequency range
Telstra Corporation Limited, Ericsson
Discussion: 

CMCC: This is not good way to extend the model based on only one measurement results.

Ericsson: Urban macro has been changed based on 2 measurements. This is more reasonable than UMa.

Huawei: How well the measurement results correlate with the low frequency of the IMT-A?
Ericsson: Parameters are the same than < 7 GHz.

Huawei: IMT-A was defined based on one measurements in Tyrnävä near to Oulu, Finland which is the flat terrain.

Telstra: We are surprised with this discussion.

Ericsson: If IMT-A was based on single measurement could we do the same also for this.

CMCC: There were lot of measurements for IMT-A e.g. in Winner.
Nokia: Do we intend to add a note to PL model?

Ericsson: Model is valid up to 30 GHz. It is only for the PL model.
Decision: The document is revised in 5769
R1-165769
Way Forward for RMa model frequency range
Telstra Corporation Limited, Ericsson
Proposal: Extend the applicability of the RMa model to 30 GHz for pathloss, noting that:
· All fast fading aspects remain applicable to 7 GHz
· Pathloss model validation above 7 GHz is based on a single measurement campaign conducted at 24 GHz
· This sentence will be captured as a footnote to the pathloss table in the TR
Discussion: 

Huawei: This version is better now.

Decision: The document is agreed
R1-165344
WF on O2I penetration for the RMa scenario
Ericsson, AT&T, ETRI, Huawei, HiSilicon, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
Proposal 1: Adopt a car penetration loss of 9 dB on average with a 5 dB standard deviation 

Note: This model is valid for at least 0.6-60 GHz 

Proposal 2: Include an optional car penetration loss model for metallized windows with 20 dB on average with a 5 dB standard deviation 

Proposal 3: Adopt the low loss model for building penetration in the RMa scenario 

Discussion: 

LGE: Proposal 2. When the option would apply?

Ericsson: Optional in the future SI/WIs.

Huawei: Why frequency range upper limit is 60 GHz? Is this frequency dependent?
Ericsson: It mean at least 60 GHz. 

Qualcomm: We also have measurement results in our document.

Straight Path: Optional model is a good idea but situation may change with mixed windows.

CMCC: It is good to have optional model.

Fraunhofer: In car penetration model up to 60 GHz are specific to RMa.

Decision: The document is agreed
Correlations
R1-165343
Clarifications on channel model correlations
Ericsson, AT&T, ETRI, Huawei, HiSilicon, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
Proposal 1: UEs on different floors have uncorrelated LSPs 

Proposal 2: LSPs for links from different sites to same UE are uncorrelated 

– Clarify this directly in the TR rather than by reference 

– Applies also to LOS/NLOS state but not indoor/outdoor state 

Proposal 3: LSPs for links from co-sited sectors to same UE are fully correlated 

– Clarify this directly in TR rather than by reference 

– The outcome of steps 1-9 should be identical for all sectors 

Discussion: 

Decision: The document is agreed
R1-165350
Clarifications on frequency correlation
Ericsson, AT&T, ETRI, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
Proposal: Cluster delays and angles are frequency-independent
Discussion: 

Huawei: In many cases you can see similar delays but they are not always frequency independent. This is important topic but maybe too simplified approach.
Nokia: We don’t have procedure to address this proposal in TR.
Ericsson: This may be simplification but pretty close to reality. 

Samsung: We need to see what parameters are meant to be frequency-independent.

LGE: We agree with Samsung. This is too high level.

Fraunhofer: Cluster delay could vary over frequency.

Ericsson: Delay spread is in a way a dispersion of the channel.

Straight Path: We understand the intention but also agree with Samsung.
Decision: The document is noted
R1-165481
WF on frequency correlation
Ericsson, ETRI, Telstra Corporation Limited
· Proposal 1: Step 1 is identical for all frequencies, except:
· 1d Antenna patterns and array geometries
· 1g System centre frequency and bandwidth
· Proposal 2: Step 2 is identical for all frequencies, 

· Note: Soft LOS states may be different due to frequency dependent function
· Proposal 3: If blocking is modeled, the positions of blockers are the same for all frequencies
· Note: The blocking loss may be different
· Proposal 4: Step 4 is identical for all frequencies, except for possibly frequency-dependent scaling of e.g. delay spread and angular spreads according to the LSP tables
· Proposal 5: The cluster delays and angles resulting from steps 5-7 are same for all frequency bands
· Proposal 6: Per-cluster shadowing (Zn in step 6) is independent for different frequency bands
· Proposal 7: Cluster powers in step 6 are derived from the delay and angle spreads and may be frequency-dependent
· Proposal 8: Steps 8-11 are independent for different frequency bands
Discussion: 

ZTE: WE are basically fine except with proposal 7.

Ericsson: We could change the wording like shown above in these minutes

Samsung: We need more time to look this late contribution.

Agreement: Proposals are agreed with the modifications by red text above
Decision: The document is agreed
7.2.2 Remaining details on fast fading modelling for >6 GHz
Rural macro channel model

R1-164386
Discussion on Rma channel model
Huawei, HiSilicon
The following problems are necessary to be further investigated:

Problem1: the difference on the surrounding may bring difference on the ZSA for RMa. 
Problem2: the difference between the RMa and UMa environment may bring disorder on the inside correlation when combine the RMa azimuth and UMa zenith cross-correlation parameters together. 

Problem3: the difference on the surrounding may bring difference on the cluster ZSA for RMa. 
Problem4: the difference between RMa and UMi and UMa may bring difference on the correlation distance in zenith domain for RMa. 
Discussion: 

Decision: The document is not treated
Large scale parameters
R1-164049
Discussion on removal of square bracket for LSP 
Huawei, HiSilicon, Samsung
Proposal1: the square bracket on the frequency dependent LSP in [1] except K-factor can be removed.
Proposal2: Modify the K-factor parameters to reuse the values from M.2135 as in Table 1 and remove the square bracket.
Discussion: 

ZTE: K-factor change is not only frequency dependent. This is fundamental change. Motivation is not clear.

Huawei: In some cases K-factor can be negative. Most of the cases the K-factor shall be positive.
Ericsson: We don’t agree with having frequency dependent parameters.

Decision: The document is noted
R1-164730
Cross-correlation on LSP for Indoor office
Huawei, HiSilicon, AT&T, Ericsson, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
Alternative 1: the cross-correlation on LSP for indoor office in Table 2 will be adopted.

Alternative 2: the cross-correlation on LSP for indoor office in Table 3 will be adopted.

Proposal 1: Adopt Alternative 1 or Alternative 2 for cross-correlation on LSP for indoor office.
Discussion: 

Huawei prefers alternative 1.

LGE prefers alternative 1.

Ericsson prefer alt 2 but also OK with alt 1.

Samsung prefer alt 2 but also OK with alt 1.
Agreement: Alternative 1: the cross-correlation on LSP for indoor office in Table 2 will be adopted.
Decision: The document is noted
R1-164570
Remaining issues on fast fading modeling
LG Electronics
Proposal 1: Choose either approach 1 or 2 for the cross-correlation matrix in UMa and UMi-Street canyon O-to-I scenarios. In case approach 1 is preferred, the table in Appendix A can be used for revising the current cross-correlation matrix. 
Approach 1: Adjusting cross-correlation values to ensure that the cross-correlation matrix is positive definite.

Approach 2: Reusing the cross-correlation matrix from TR 36.873 [2].

Proposal 2: Reuse the ZSD and ZoD offset parameters from TR 36.873 for necessary parameters above 6 GHz. 

Proposal 3: After determination of the ZSD and ZoD offset parameters, the scaling factor should be defined based on the determination.

Proposal 4: Reuse the mean and standard deviation of XPR from TR 36.873 for necessary parameters above 6 GHz.
Discussion: 

Decision: The document is not treated
R1-164805
Remaining issues on UMi/UMa large-scale parameters
Samsung, AT&T, Ericsson, Huawei, HiSilicon, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, ETRI
Proposal 1: Reuse the mean and standard deviation of XPR parameters from TR36.873 model

Proposal 2: Adopt the cluster DS as fixed number, 5 for LoS and 11 for O2I

Proposal 3: Modify the per-cluster SF parameters to 3 dB for both UMi LoS and NLoS adopting from TR36.873

Proposal 4: Reuse ZoD spread and ZoD offset for UMi O2I and UMa O2I from UMi O2O and UMa O2O, respectively

Proposal 5: Adopt the revised cross-correlation parameters for O2I scenarios in Table 4

Proposal 6: Remove square brackets in Table 1 UMi channel parameters, if there is no other proposal to update

Discussion: 

Ericsson: Proposal 6 means other proposals in this meeting.

Decision: The document is agreed
R1-165345
WF on RMa LSPs
Ericsson, AT&T, ETRI, Huawei, HiSilicon, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
Proposal 1: For in-car and indoor users, reuse LSPs for outdoor users according to the working assumption 

– Note: These parameters are in Appendix A in R1-163909 

– Note: Car and building penetration loss should be added for these users 

Proposal 2: Adopt the following revised cross-correlation entries for LOS 

– ZSD vs DS: 0 

– ZSD vs ASA: 0 

– ZSA vs ASA: 0 

Discussion: 

LGE: Parameters for indoor UEs?

Ericsson: We use outdoor parameters.

Decision: The document is agreed
R1-165569
WF on ZoD offset for Indoor office
Huawei, HiSilicon, Ericsson, Nokia, NTT DOCOMO, NTT, Samsung
The ZoD offset for indoor office can be set as 0 for both LOS and NLOS cases
Discussion: 
Decision: The document is agreed
Small scale parameters

R1-164388
Discussion on removal of square bracket for cluster level SSP
Huawei, HiSilicon, AT&T, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
Proposal 1: the square bracket on the cluster level SSP in [1] can be removed.
Proposal 2: the scaling factors for AOA, AOD generation in TR 36.837 can be reused for InH. 
Proposal 3: the scaling factors for ZOA, ZOD generation in InH can be adopted as in Table 5. 
Discussion: 

Ericsson: 4 clusters are far too low.

Huawei: This value is based on results from different companies.
Samsung: What is alternative?

Ericsson: Clusters as in IMT-A, 15 clusters. We have tdoc 5353.
ZTE: We support Ericsson proposal. Number of 4 do not match with link level simulations.

Huawei: IMT-A values are based on below 6 GHz.

Samsung: We don’t have all parameters in place in IMT-A.
Decision: The document is revised in 5460
R1-165460
Discussion on removal of square bracket for cluster level SSP
Huawei, HiSilicon
Discussion: 

NTT DOCOMO: We have measurement results supporting this.

Decision: The document is agreed
Frequency dependency
R1-164732
Discussion on frequency dependent channel characteristics for InH and UMi
Huawei, HiSilicon, CMCC, ETRI, Intel, Samsung, Nokia 
Proposal: Frequency dependent channel characteristics should be included in the model of this SI, e.g. for delay spread and angular spread.
Discussion: 

Decision: The document is revised in 5570
R1-165570
Discussion on frequency dependent channel characteristics for InH and UMi
Huawei, HiSilicon, CMCC, ETRI, Intel, Samsung, Nokia 
Proposal: Frequency dependent channel characteristics should be included in the model of this SI, e.g. for delay spread and angular spread.
Discussion: 

Ericsson: All measurements are not fully comparable.
Decision: The document is revised in 5461
R1-165351
Frequency-dependence of LSPs
Ericsson, Telstra

Proposal: Use frequency-independent or weakly frequency-dependent functions for modeling LSPs

Discussion: 
Huawei: We compared from different data sources independently. Those are comparable.

Ericsson: We and Fraunhofer gave reasoning in last meeting on the comparability of the measurement.

Huawei: Ericsson showed in other contribution that delays and angles are quite similar with different power levels.

Ericsson: There may be some sort of dependency but it is not linear.

Huawei: Even with same measurement campaign seems to lead to different findings.

Decision: The document is revised in 5480
R1-165461
WF on frequency dependent LSP       
Huawei, HiSilicon, Samsung, NTT DOCOMO
Discussion: 

Ericsson: This is only for indoor. What about other scenarios?

Huawei: In this we address only indoor. We have agreement for other scenarios.

Ericsson: We have brackets in other scenarios. We are fine in principle with this but we should apply the same also for other scenarios.

Huawei: Other scenarios can be modified in other contributions.

Ericsson: We would prefer linear domain instead, not logarithmic. It would be easier to compare plots.
Decision: The document is revised in 5475
R1-165475
WF on frequency dependent LSP for indoor office
Huawei, HiSilicon, Samsung, NTT DOCOMO
Discussion: 

Ericsson: It is not only the slope change but also average value change. We do have a solution for this in 5480.

Nokia: We could remove all the brackets from LSP values in TR.

Ericsson don’t agree with that approach.

Samsung: We need to solve this issue. Only 2 companies (Ericsson, Telstra) object.
Chair: How many companies can agree on removing the brackets from LSP for indoor and UMi? => Nokia, Samsung, Huawei, KT, LGE, ETRI, Alcatel Lucent Shanghai Bell, NTT DOCOMO (8 companies)

Ericsson could agree to remove brackets from indoor.

Nokia: UMi still in brackets?

Ericsson: Half dependency for UMi

Samsung: Apply Ericsson proposal for indoor and remove brackets from UMi.
Nokia: We can compromise with Samsung proposal.
Ericsson: As compromise we could take half the dependency for all the parameters.

Decision: The document is noted
R1-165480
Frequency-dependence of LSPs
Ericsson, Telstra

Proposal 1: Use the compromise solution between frequency-dependent and frequency-independent for all scenarios
Proposal 2: Change the frequency-dependent LSPs such that the value at 6 GHz equals the legacy value, and mandate that the LSP value is constant below 6 GHz
Proposal 3: Change frequency-independent LSPs to the legacy values
Discussion: 
Nokia: proposal 1 say all the scenario but we already have agreements for UMa. This reopen parameters for some scenarios. We don’t support to change agreements at this late phase. We should focus on parameters in brackets now.

Ericsson: We are open to change only some of the parameters. Proposal 3 also apply to all scenarios and parameters, not just one with brackets.
Huawei: We share the Nokia concerns on re-opening the parameters which are based on measurements.
Samsung: We have similar view than Nokia and Huawei. 

Ericsson: Huawei have raised concern that models are inconsistent but not willing to change those.

Huawei: We agree there are inconsistencies but we have measurements results for high frequencies what is the focus on this SI. We agree with the problem but not with the solution.

Ericsson: This is only solution propose to this issue. If we don’t agree we will stuck with this.

Huawei: This is a new approach making parameters for <6GHz based on higher frequency measurements.
Nokia: We share the Huawei view. Target is to make realistic CM for >6 GHz.

Ericsson: This is not a new feature. It is already included in the white paper and done also earlier.
KT: We agree with Huawei, Nokia and Samsung.

Telstra:  This is pragmatic approach to make model consistent.
Decision: The document is noted
Time varying parameters
R1-165218
Time-Varying Delays and Angles

Keysight
Proposal 1: Replace the factor [image: image10.png]explj2mvy , - t)
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 in the channel coefficient equation
· where [image: image14.png]


, [image: image16.png]AT



 is the time sampling interval and [image: image18.png]


 is a positive integer

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: 

Ericsson: This is almost identical with our proposal. This is more complex. Does it also mean delta T need to be updated?

Decision: The document is noted
R1-165346
WF on modifying channel coefficient equation for time-varying Doppler frequencies

Ericsson, AT&T, ETRI, Huawei, HiSilicon, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
Proposal 1: Replace the factor 𝑒𝑥𝑝 𝑗2𝜋𝜐𝑛,𝑚 ⋅ 𝑡 with 𝑒𝑥𝑝 𝑗2𝜋𝜐𝑛,𝑚 𝑡 ⋅ 𝑡 − 𝑡𝑖 𝑒𝑥𝑝 𝑗2𝜋𝜐𝑛,𝑚 𝑡𝑖 ⋅ 𝑡𝑖 in the channel coefficient equation 

– The phase shift at time 𝑡𝑖 is established as an anchor point and an incremental phase shift is applied 

– The anchor point should be updated sufficiently often so that 𝜐𝑛,𝑚 𝑡𝑖+1 − 𝜐𝑛,𝑚 𝑡𝑖 ≪ 1 

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: 

Decision: The document is agreed
Clusters
R1-165352
On number of clusters and paths within clusters
Ericsson, AT&T, ETRI, Huawei, HiSilicon, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
Proposal: The observations in this contribution should be taken into account when deciding on the number of clusters and paths within clusters 

Discussion: 

Samsung: Do you have a specific proposal for the number? This is high level proposal.

Ericsson: We should have at least 400. For the high resolution maybe 1000 or 10000 would be required.
Samsung: We already agreed numbers for the other cases.

Huawei: Is this proposal for all scenarios?

Ericsson: Yes.

Huawei: Changing the number of clusters now is a major change. Proposed numbers are based on only these measurements. What kind of post processing was used in these measurements? Do you measure 10000 rays at the same time? Is the environment fixed?
Ericsson: 2 GHz BW with large antenna array was used.
Decision: The document is noted
R1-165474
WF on number of MPCs

Ericsson, NTT DOCOMO
Discussion: 

Huawei: There are many good aspects but we have also concerns. E.g. equation for AoD leads easily less than 1. It should never go below 3GPP 3D CM. Equations may also lead to very high number which means more complicated simulations.
Ericsson: We say the minimum value is 20. It may be good to have maximum value as well. 
Huawei: There are 3 dimensions, how to spread those to delay, azimuth and elevation?

Ericsson: This WF is only for the number of paths.

Huawei: Some upper limit should be defined to reduce the simulation complexity.

Decision: The document is revised in 5476
R1-165476
WF on number of MPCs

Huawei, HiSilicon

Discussion: 

Samsung: Regarding the number we need to consider also simulation complexity.

Huawei: We think it is good to add some upper limit to reduce complexity.

Nokia: We could leave the number as simulation parameter. Companies could decide the value they use.

Huawei: No strong opinion on that but we need to remind the complexity.
Ericsson: We could give guideline on simulation parameter.
Decision: The document is revised in 5771
R1-165771
WF on number of MPCs

Huawei, HiSilicon

Discussion: 

Nokia: Will this be in addition feature section?

Huawei: This is additional text to DCM for large BW and large array.
LGE: How about calibration?
Agreed with the addition: For calibration Nmax is 40
Decision: The document is agreed
7.2.3 Remaining details on modelling of additional features for >6GHz channel model
7.2.3.1 Remaining details on blockage modelling
R1-164193
Remaining details for blockage modeling
Intel Corporation
Discussion: 

Decision: The document is revised in 5405
R1-165405
Remaining details for blockage modeling
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: image20.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: image26.png][r2y Gro—pe — Toel
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Proposal 6: The definition of LoS/Shadow region can be clarified, e.g. using figure 3, for knife edge model.

Proposal 7:  The existent period of hand-held blockage can be modelled as a random variable with exponential distribution or uniform distribution. Or for simplicity, the existence/absence of hand-held blockage can be modelled as a discrete event for a given UE during the whole traffic transmission of this UE.

Proposal 8:  The coherent distance to generate spatially consistent blockers need to be defined. It can be generated as the scenario dependent value, e.g. [5] meter for indoor scenario, and [10] meter for UMi/UMa/RMa. 
Discussion: 
Qualcomm: Proposal 1 is fine in principle. Simulations support shorter distances.
Samsung: In principle we agree with proposal 1. We have slightly different calculation method.
Ericsson: On proposal 7, how would we parametrise such a model?

Decision: The document is noted
R1-164713
Advantages of stochastic blockage model
Qualcomm Incorporated
Document highlight the main advantages of the stochastic approach and provide a text proposal
Discussion: 

Fraunhofer: Reasoning for K-values is confusing.
Samsung: Step c is FFS in TP. Do you have any specific proposal? This method may require too many parameters.

Qualcomm: We could modify the attenuation loss.

Decision: The document is noted
R1-164808
Remaining details on blockage modelling for above 6 GHz channel model
Samsung
Proposal 1: Proposal B3 is preferred.

Proposal 2: Azimuth angles of blocking screens should be generated with spatial consistency, i.e. interpolation using correlated random variables. Elevation angles of blocking screens should be computed according to geometry.

Proposal 3: Sizes of angular blocking regions should be determined by Eq. (2)-(6).

Proposal 4: The number of blockage regions is modelled by a Poisson distributed random variable as Eq. (7).

Proposal 5: Proposal B5, i.e., knife edge based model should be used to compute attenuation of blockage.

Proposal 6: Proposal A7 is preferred.

Proposal 7: The blockage attenuation is constant during the blockage period. Linear transition periods of 0.01s are introduced at both sides of the blockage period. The average blocking period should be used in the simulation. The average blocking period is determined by Eq. (9)
Discussion: 

Ericsson: We don’t agree with the complexity. We can use the same approach for blockers as for users.

Qualcomm: We need to consider also other parameters which increase the complexity.

Decision: The document is noted
R1-165347
WF on Blockage modeling
Ericsson, AT&T, ETRI,  Huawei, HiSilicon, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung

Both approaches have their use cases 

– A (stochastic model) when a generic and computationally efficient blocking scenario is needed 

– B (geometric model) when a specific and more realistic blocking scenario is needed 

Proposal: Adopt both A and B as optional blocking models 

Discussion: 
ZTE: Approach A still has some parameters as FFS.

Nokia: We had to address all FFS points in this meeting so we propose this to be conditionally agreed
Ericsson: What is we can agree points only for one model?

Samsung agree with Nokia.

Decision: The document is agreed
R1-165462
WF on dynamic blockage
Qualcomm Incorporated, Intel, Samsung, Ericsson
Discussion: 

Ericsson: We can agree but we need to note that parameter values on stochastic approach need further clarifications.

ZTE: We prefer the single solution but also OK with this approach. Companies should provide a TP in this meeting.

Qualcomm: We are working on that.

LGE: You just generate random distance. We are in general fine with option A.
Nokia: It is difficult to find different with already agreed WF. We could go directly for the TPs.

Decision: The document is noted
7.2.3.2 Remaining details on spatial consistency modelling
Remaining issues

R1-164809
Remaining details on spatial consistency for above 6 GHz channels
Samsung
Proposal 1: Use the proposed channel generation steps for user dropping.

Observation 1: The modelling of spatial consistency in the user mobility case may require recalculation of antenna patterns, which increases the complexity of channel simulation.

Proposal 2: If spatial consistency in mobility is considered, Method 1 or Method 2 should be used. Also, Method 2 is slightly preferred.
Under the working assumption of interpolation with correlated random variables, a method was proposed in [7], which is denoted as Method 1
Propose a new method (denoted as Method 2) to update channel parameters over time.
Discussion: 

Ericsson: Proposal 1, companies may implement this differently. Method 2 is problematic approach.

Huawei: How about angle spreads in Method 1? Is it possible to merge these proposals?
Samsung: No

Decision: The document is noted
Time evolution

R1-164050
Dynamic modeling for time evolution
Huawei, HiSilicon

Proposal 1: Adopt the model of time-variant angles given by equations (1)~(5) under the framework of spatial consistency model in [3].

Discussion: 

Decision: The document is not treated
R1-164389
Cluster delay with time evolution
Huawei, HiSilicon

Proposal 1: Adopt the correlation matrix method in (1) to slow down the varying rate of cluster delay
Discussion: 

Decision: The document is not treated
R1-164726
Discussion on spatial consistency in 5G channel model in time variant case
Huawei, HiSilicon

Proposal 1: Considering these results we may define a maximum distance of movement for the time evolution before a new spatially consistent realization is drawn. The max. movement maybe in the range of a few meters, e.g. 5m. This distance however may depend on the distance [image: image28.png]



Proposal 2: Consider an asymmetric behaviour for the angular changes to model local cluster angular change rates.

Discussion: 

Decision: The document is not treated
Calibration
R1-164194
Calibration methodology for spatial consistency
Intel Corporation
Proposal 1: Spatial consistency can be calibrated as:

· For each dropped UE, create one pair of positions according to Figure 1. The first position is the dropped UE’s position. The second position has fixed distance, e.g. 1 meter, from the first position.
· Collect statistics from channel realization on each pair of positions.
· For LOS/NLOS state spatial consistency, collect CDF of the LOS/NLOS state delta.
· For cluster level spatial consistency, collect CDF of the mean channel angle difference using equation (1-2) for AOD/ZOD/AOA/ZOA.
Proposal 2: For drop based MU-MIMO simulation, use the baseline model for spatial consistency.

Proposal 3: If improvement of mobility based simulation is needed, use baseline model for initial UE dropping, followed by updating cluster delay using equation (5-1) and updating cluster angle with the limit of equation (5-2).

Proposal 4: If moving between different channel states is modelled, define soft LOS/NLOS and indoor/outdoor states, and then path loss and fast fading channel are defined as a function of soft LOS/NLOS and indoor/outdoor states as in equation (7-1) and (7-2).

Discussion: 

Huawei: The scope of this document is not clear. Only proposal 1 is for calibration. Is mobility also considered?
Intel: This propose also other details than calibration. Mobility relation is not agreed yet.
Nokia: We are OK in principle with dropping part for calibration.
Samsung is also OK with dropping part.

Huawei: WE have joint contribution in different agenda item

Decision: The document is noted
Further enhancements

R1-165233
WF on correlation distance for spatial consistency in RMa

Intel, Ericsson, AT&T, ETRI, Huawei, HiSilicon, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
· The correlation distance for cluster/ray specific random variables for RMa is according to the table below
· The correlation distance for LoS state is [60m] for RMa
	
	RMa

	
	LOS
	NLOS

	Correlation distance (m) for cluster/ray specific random variables
	[50]
	[60]


Discussion: 

Nokia: We should remove the brackets.

Samsung: Same comment.

Chair: Brackets can be removed when implementing text into TR.

Decision: The document is agreed
R1-165234
WF on mobility enhancement for spatial consistency
Intel, Ericsson, AT&T, ETRI, Huawei, HiSilicon, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
Proposal 1: Both alternatives are captured in TR 38.900

· Alternative 1: based on R1-163480, details described in the following slides

· Alternative 2: based on R1-163248, details described in the following slides

Proposal 2: Modify the below text by adding the red text into the current TP

· The cluster specific random variables include:
· Cluster specific random delay in step 5;
· Cluster specific shadowing in step 6; and
· Cluster specific offset for AoD/AoA/ZoD/ZoA in step 7.
· Cluster specific sign for AoD/AoA/ZoD/ZoA in step 7
· The procedure shall apply to each cluster before sorting the delay. Cluster specific sign for AoD/AoA/ZoD/ZoA in step 7 shall be generated once kept unchanged per simulation drop if UE position changes during simulation. The ray specific random variables include:
Discussion:
Samsung: Alternative 1, would it be possible to update cluster angles?
Ericsson: Alternatives are different in scope. We are fine with capturing both in TR but we need to consider how to do that.
Decision: The document is agreed
R1-165348
WF on O2I spatial consistency
Ericsson, AT&T, ETRI, Huawei, HiSilicon, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
Proposal 1: Determine the “building type” using a spatially consistent random variable with correlation distance [50 m] 

– The building type is determined by comparing the random variable with P1 and P2 

Proposal 2: Determine the indoor distance from a spatially consistent uniform random variable in the interval 0-25 m, with correlation distance [25 m] 

Proposal 3: Make the penetration loss variability sP a spatially consistent random variable with correlation distance [10m] 

Discussion: 

Fraunhofer: What is the value in proposal 3?

Ericsson: Same as the Shadow fading.

Decision: The document is agreed
R1-165354
WF on further enhancements for spatial consistency
Ericsson, Intel, AT&T, ETRI, Huawei, HiSilicon, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
Proposal 1: Soft LoS states are modeled in spatial consistency modeling 

•Soft LoS state is a float number between 0 (NLoS) and 1 (LoS) 

•Soft LoS state generating method is according to the appendix 

»dLoS is [20] 

•Define path loss and channel matrix to be a function of soft LoS state 

»𝑃𝐿𝐿𝑂𝑆𝑠𝑜𝑓𝑡=𝑃𝐿𝐿𝑂𝑆⋅𝐿𝑂𝑆𝑠𝑜𝑓𝑡+𝑃𝐿𝑁𝐿𝑂𝑆⋅(1−𝐿𝑂𝑆𝑠𝑜𝑓𝑡) 

»𝐻𝐿𝑂𝑆𝑠𝑜𝑓𝑡=𝐻𝐿𝑂𝑆⋅𝐿𝑂𝑆𝑠𝑜𝑓𝑡+𝐻𝑁𝐿𝑂𝑆⋅1−𝐿𝑂𝑆𝑠𝑜𝑓𝑡 

•Note: Not restricted to mobility simulations only 

Proposal 2: Soft indoor/outdoor states are not modeled in spatial consistency modeling 

•Note: The model thus doesn’t support move between indoor/outdoor states in mobility simulation 

Discussion: 

LGE: Agreement from last meeting was different.

Ericsson: This is a shared view from sourcing companies.

Samsung: We shall remove the brackets when implementing this in TR.
Decision: The document is agreed
R1-165773
TP for blockage   Qualcomm, Intel, Samsung, Ericsson

Discussion: 

Fraunhofer: have you considered if you move the screen and elevation change?

Straight Path: Situation is different in NLOS case.

Decision: The document is noted
7.2.3.3 Remaining details on large antenna array modelling
R1-164727
Discussion on remaining details on large antenna array modeling
Huawei, HiSilicon
Proposal 1: The following aspects on large array support should be discussed in the channel model SI: spherical wave, high angular resolution, 3D correlation issue, and non-stationarity.

Proposal 2: The spherical wave modeling introduced in this document should be taken into account in the channel model SI.

Discussion: 
Ericsson: What do you mean by 3D correlation issue?
Huawei: Contribution [6] discuss that.

Samsung: Do you have concrete proposals?

Huawei: Spherical way proposal is in this document. Other issues are ongoing except non-stationary. That can be discussed this week further.

Ericsson: Would it be in space domain?

Huawei: Yes.

Ericsson not comfort able with proposal 2.

Decision: The document is noted
R1-165183
Implementation of cluster delay and angle spread
NTT DOCOMO, INC., AT&T, Ericsson, Huawei, HiSilicon, Intel, KT Corporation, Nokia, Qualcomm, Samsung
Alternative 1: Implementation for narrow BW based on sub-cluster information of 3GPP 3D model
Alternative 2: Implementation for large BW and/or large antenna arrays using generating step of cluster delays and angles in the 3GPP 3D channel model

Alternative 2a: Method using generating step of cluster delays and angles in the 3GPP 3D channel model

Alternative 2b: New method

Proposals 1:  Adopt Alternative 1 for low complexity simulations where narrow BW
Proposals 2:  Down select from Alternative 2a and Alternative 2b for large BW and/or large arrays

Discussion: 
NTT DOCOMO support 2a.

Ericsson support 2b.

ZTE support 2b.

Decision: The document is revised in 5466
R1-165466
Implementation of cluster delay and angle spread
NTT DOCOMO, INC., Huawei, HiSilicon, 

Intel, Nokia, Qualcomm, Samsung

Proposal 1: Alternative 1 is adopt for low complexity simulations where narrow BW
Proposal 2: Alternative 2a is adopt for large BW and/or large arrays
Discussion:
Ericsson:  Alternative 2a is based on number of paths not in line with other WF. We like to see the scaling.

ZTE: Proposal is quite high level. It would be better to provide TP.
Decision: The document is revised in 5477
R1-165477
Implementation of cluster delay and angle spread
NTT DOCOMO, INC., Huawei, HiSilicon, 

Intel, Nokia, Qualcomm, Samsung

Discussion:
LGE: Comments on 3 issues. How to use scaling factor? How to implement cluster delays in section 7.5? This is a new feature for large antenna array. How RAN1 us this new feature?

NTT DOCOMO: We will assume arrays. Clause belongs for rapporteur to handle.

Samsung: We prefer to capture in 7.6 instead.

LGE: New delay offset for narrow BWs.

ZTE: 2 values are not defined yet. Who will provide those definitions? Scaling factor is non-linear optimisation factor. Companies are not sure about realization.
Fraunhofer: What to do with sub path powers?

Ericsson: Which agreement in Busan this is referring to? We could re-use agreed TP for the hybrid model.
NTT DOCOMO: WF in this meeting.
Decision: The document is revised in 5772
R1-165772
Implementation of cluster delay and angle spread
NTT DOCOMO, INC., Huawei, HiSilicon, 

Intel, Nokia, Qualcomm, Samsung

Discussion:
Decision: The document is return
R1-165353
Indoor Highly Resolved Channel Measurements at 60 GHz

Ericsson, Telstra
Observation 1: 1000-10000 MPCs needed to account for 95% of power 

Observation 2: 100 strongest MPCs account for 10-70% of power 

Observation 3: Number of observed clusters are at the order of 10-20 
Observation 4: More clusters and MPCs needed in NLOS than in LOS 

Proposal: The observations in this contribution are taken into account when deciding on the number of clusters and paths within clusters 

Discussion: 
Huawei: BW is 2 GHz with very large array. How did you consider the impact of that?
Ericsson: Broadening the clusters.

Decision: The document is noted
7.2.3.4 Remaining details on modelling of other additional features

R1-164353
Text proposal to update oxygen absorption loss
ZTE
Discussion: 

Decision: The document is agreed
7.2.4 Remaining details on link-level channel models
Remaining issues

R1-164724
Discussion on the link level channel models
Huawei, HiSilicon
Proposal 1: CDL-A/TDL-A two last tap powers adjusted 19.0 to -19.9 and -33.1 to -29.7.

Proposal 2: CDL-D/CDL-E/TLD-D/TDL-E delay spread is adjusted by multiplying all delays by a constant value to obtain 1.0000 rms delay spread.

Proposal 3: Correct the editorial error of CDL-D.

Discussion: 

Decision: The document is agreed
TPs and WFs
R1-164051
Text proposal to TR 38.900 to add link level channel model for LoS scenario
Huawei, HiSilicon
Discussion: 

Decision: The document is agreed
R1-164052
Text proposal to TR 38.900 to add antenna filtering for link level channel model
Huawei, HiSilicon
Discussion: 

Fraunhofer: We had email discussions where we said there is something wrong in this. Filter has to be changed.
Huawei: This is a copy of agreed WF from Busan.
Decision: The document is revised in 5468
R1-165468
Text proposal to TR 38.900 to add antenna filtering for link level channel model
Huawei, HiSilicon
Discussion: 

Samsung: We have not got time to check.

Decision: The document is return
R1-164257
Text Proposal on the purpose of link-level channel modes for 38.900
CATT
Discussion: 

Samsung: This is more a guideline for NR, not for channel model work.

CATT: WE have used similar statement also earlier SCM channel model work.

LGE: We are not sure why we have to capture this in a TR.

Huawei: This is not necessary text in a TR. It is up to RAN1 to decide which model to use.

Ericsson: This is not something we should mandate. We could have recommendation or guideline.

Decision: The document is noted
R1-164725
Text proposal to TR 38.900, corrections and clarifications to the link level channel models
Huawei, HiSilicon
Discussion: 

LGE: Comment on CDL table delay.

Huawei: Delay is normalised to 1 s.

CMCC: Do we have to align the numbers with system simulation parameters?
Huawei: These are different models agreed before system simulation model due to time pressure.
Decision: The document is agreed
R1-164731
Scaling of the K-factor of the link level channel models
Huawei, HiSilicon, Nokia, Samsung, AT&T, CMCC, Ericsson, Intel, KT Corporation, NTT DOCOMO, Qualcomm
Discussion: 

Decision: The document is revised in 5440
R1-165440
Scaling of the K-factor of the link level channel models
Huawei, HiSilicon, Ericsson, Nokia, Samsung, Intel, Qualcomm, NTT DOCOMO, AT&T, KT Corporation
Proposal: The above procedure for K factor scaling and example K-factor values is added into the TR 38.900.

Discussion: 

Decision: The document is agreed
R1-165349
WF on link level models for MIMO simulations
Ericsson, AT&T, CMCC, ETRI, Huawei, HiSilicon, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
Discussion: 

Decision: The document is revised in 5402
R1-165402
WF on link level models for MIMO simulations
Ericsson, AT&T, ETRI, Huawei, HiSilicon, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
Proposal 1: Introduce angular translation and angular spread scaling to the agreed CDLs 

– A method for scaling and translation to be described in the TR 

– Guidelines on selecting scaling and translation parameters to be captured in the TR 

– Note: This can be done with a similar approach as the delay scaling 

Proposal 2: Introduce correlation matrices to be used together with the TDLs 

– The correlation matrix construction method from 36.101/36.104 can be reused 

– Guidelines on selecting correlation parameters to be captured in the TR 

– Note: This approach can be applied to TDLs derived from spatially filtered CDLs according to R1-163490 to emulate hybrid BF 

Discussion:
Samsung: Are we going to capture the content in the TR? Angular spread need to be modified.
Ericsson: Typo need to be fixed.

Huawei: There should be example scaling factor values in proposal 1. We are preparing WF for that. Proposal 2 for channel or cluster correlation matrix? How it is defined for very large array? 4x4 MIMO leads to 16x16 correlation matrix. We could have 256x256 MIMO and the matrix will be huge.
Ericsson: It can be used for both. Per channel may be better but we are open for both. We don’t need to write out the matrices.

Samsung: Proposal 2 2nd bullet needs clarification.

Ericsson: It is defined in the 3rd bullet.
Decision: The document is revised in 5470
R1-165470
WF on link level models for MIMO simulations
Ericsson, AT&T, ETRI, Huawei, HiSilicon, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung, InterDigital

Discussion:
Decision: The document is agreed
R1-165756
WF on Angular Scaling
Huawei, HiSilicon, Ericsson
Agree the Proposal 1 of R1-165402.
Agree the following example values for AoD spread (ASD) for each CDL model: {5, 10, 15, 25} degrees. 
Scaling of other angular parameters (ZSD, ASA, ZSA) are FFS.
Discussion: 

Samsung: Did you address the zenith angle?

Huawei: That is quite limited case. The scalability of that is not important.

Samsung: We should define the upper limit. We should not have FFS anymore.

ZTE: Is the scaled number already normalized.
Huawei: Proposal was to first normalise, then scale.

Samsung: We should complete FFS and zenith angle during this week.

Decision: The document is agreed
7.2.5 Channel modelling calibration results
R1-165184
Further Discussion on O-to-I Parameters
NTT DOCOMO, INC.
Discussion: 

Decision: The document is revised in 5427
R1-165427
Further Discussion on O-to-I Parameters
NTT DOCOMO, INC.
Proposal 1:  Use the UE-specific in din, i.e. UE to all the sectors has the same din.
Proposal 2:  Replace the O-to-I shadow fading with O-to-I standard deviation.

Discussion: 

Decision: The document is noted
R1-165770
WF on calibration
Nokia, Samsung

· Setup 3 email threads for collecting calibration results
· For updating results for large scale calibration: Until June 10th
· For full calibration results: Until June 25th
· For additional feature calibration: Until July 25th
· Companies can decide which option(s) to calibrate for those additional features with multiple options
· Rapporteur will provide separate excel templates for different options
· Capture the [reference tdoc # containing the excel sheet(s)] into TR38.900 similarly to 3D channel model calibration process
· TP for capturing the results can be approved in the email discussion
Discussion: 

Decision: The document is agreed
7.2.5.1 Large-scale calibration
Email discussion summary
R1-164802
E-mail discussion summary of the large scale calibration
Samsung, Nokia
Large-scale calibration is completed, and the calibration results in the latest version of the excel sheet in the ftp folder are captured in the TR.

· In the TR, average cdf plots will be provided for the calibration parameters with citing rapporteur’s calibration summary tdoc similarly as done for TR36.873. 

· In the rapporteur’s calibration summary tdoc, the below table on the O2I parameters is included. 

For the full calibration, companies continue discuss how to align the three O2I parameters in [84b-17].

Discussion: 

Decision: The document is agreed
Calibration results
R1-164195
Large scale calibration results
Intel Corporation
Discussion: 

Decision: The document is not treated
R1-164258
Large scale calibration results
CATT
Discussion: 

Decision: The document is not treated
R1-164384
Discussion on large-scale calibration
Huawei, HiSilicon
Discussion: 

Decision: The document is not treated
R1-164571
Large scale calibration results
LG Electronics
Discussion: 

Decision: The document is not treated
R1-164810
Results of large-scale channel model calibration
Samsung
Discussion: 

Decision: The document is not treated
R1-164899
Large Scale Calibration Results
Beijing Xinwei Telecom Techn.
Discussion: 

Decision: The document is not treated
R1-165286
Large scale calibration results of channel model for frequency spectrum above 6 GHz
CATR
Discussion: 

Decision: The document is not treated
R1-165404
Large scale calibration results
Lenovo, Motorola Mobility
Discussion: 

Decision: The document is not treated
Calibration discussions
R1-164715
Initial results on large scale calibration and concerns on calibration specifications
Qualcomm Incorporated
Proposal 1: Baselines on which large and full scale calibration are to be made need to be specified completely and in as much detail as possible in the TP to avoid ambiguities and mismatches in calibration curves. 

Proposal 2: UE-specific, link-specific, eNB-specific and sector-specific quantities need to be appropriately defined. 

Proposal 3: Quantities that are to be correlated across sectors, across eNBs and across links need to be specified. In particular, assumptions on the following quantities need to be specified: Outdoor/indoor determination random variable, penetration loss determination random variable, d_In, shadow fading factors for LOS/NLOS, and shadow fading factors for penetration loss. 

Discussion: 

Decision: The document is noted
R1-164894
Discussion on large-scale calibration results
CHTTL
Proposal 1: RAN1 should clarify whether it’s UE-specific or link-specific for Building penetration loss through external wall, O-to-I penetration loss standard deviation, and Indoor distance d2D-in to improve the convergence of calibration results.

Discussion: 

Decision: The document is noted
7.2.5.2 Full calibration
Email discussion summary

R1-164803
E-mail discussion summary of the full calibration
Samsung

Discussion: 

Decision: The document is noted
Calibration results

R1-164259
Full scale calibration results
CATT
Discussion: 

Decision: The document is not treated
R1-164385
Discussion on fast fading calibration
Huawei, HiSilicon
Discussion: 

Decision: The document is not treated
R1-164811
Results of full channel model calibration
Samsung
Discussion: 

Decision: The document is not treated
Calibration discussions

R1-164048
Discussion on additional feature calibration
Huawei, HiSilicon, AT&T, Ericsson, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
Discussion: 

Decision: The document is revised in 5441
R1-165441
Discussion on additional feature calibration
Huawei, HiSilicon, AT&T, Ericsson, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
Proposal 1: adopt assumptions in Table 1 for calibration of oxygen absorption.

Proposal 2: adopt assumptions in Table 2 for calibration of large bandwidth and large antenna array.

Proposal 3: adopt assumptions in Table 3 for calibration of spatial consistency.

Proposal 4: adopt assumptions in Table 4 for calibration of blockage.
Discussion: 

Decision: The document is revised in 5469
R1-165469
Discussion on additional feature calibration
Huawei, HiSilicon, AT&T, Ericsson, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
Proposal 1: adopt assumptions in Table 1 for calibration of oxygen absorption.
Proposal 2: adopt assumptions in Table 2 for calibration of large bandwidth and large antenna array.
Proposal 3: adopt assumptions in Table 3 for calibration of spatial consistency.
Proposal 4: adopt assumptions in Table 4 for calibration of blockage.
Discussion: 

Nokia: There are quite many scenarios to calibrate. We should try to down select the scenarios and metrics.

LGE: Which spatial consistency dropping method is intended? Large antenna array have 64 elements. Distance of the panels will be more than 3.5 lambda. We have too many metrics to calibrate.
Huawei: In stationary case we drop multiple users at the same time. We could consider down selection.
Decision: The document is revised in 5471
R1-164900
Discussion on full calibration
Beijing Xinwei Telecom Techn.
Proposal 1: Companies are encouraged to adjust cross correlation values based on measurement data to make the cross correlation matrix positive definite.
Proposal 2: Reuse the same ZSD and ZoD offset parameters for UMa and UMi-Street Canyon LOS O-I scenarios as those values for UMa and UMi-Street Canyon LOS scenarios, as listed in Table 1 and Table 2 .
Proposal 3: Reuse the same ZSD and ZoD offset parameters for UMa and UMi-Street Canyon NLOS O-I scenarios as those values for UMa and UMi-Street Canyon NLOS scenarios, as listed in Table 1 and Table 2 .
Proposal 3: For indoor-office scenario, ZoD offset in LOS condition can be zero, and in NLOS condition, it should be a function that takes d2D or d3D as a variable. 
Proposal 4: Constant C for the number of clusters equals to 4, 10 or 11 should be defined based on measurement data.
Proposal 5: For calibration purpose, whether O-I penetration loss is high or low is UE-specific, indoor distance is UE-specific, and replace shadow fading term by standard deviation which is link-specific and the same for three sectors of an eNodeB and different for different eNodeBs.
Discussion: 

Decision: The document is noted

R1-165471
Discussion on additional feature calibration
Huawei, HiSilicon, AT&T, Ericsson, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
Discussion: 

Decision: The document is agreed
7.2.6 Consistent extension of the additional features to < 6GHz
R1-164716
Considerations on link and system model extension to < 6GHz
Qualcomm Incorporated
Observation 1: Typically, when a UE is close to the base station it is more likely to experience a relatively lower delay spread, compared to that of a UE that is in the cell-edge.
Proposal 1: Perform link-level evaluations of different numerology proposals under a geometry-based scaled multi-path channel model. 

Discussion: 

Decision: The document is not treated
R1-164728
Discussion on the extensions of the channel model to below 6GHz
Huawei, HiSilicon, Intel, Qualcomm
Proposal:  TR38.900 is applicable to 6 - 100 GHz only.

Discussion: 

Ericsson: RMa would then be valid only between 6 – 7 GHz.
Huawei: It would be valid for lower frequencies too. One way would be to include RMa in 3D CM.
Nokia: RMa is anyway exceptions as it is only for up to 7 GHz.

Samsung: How can solve the discrepancy between models at 6 GHz?

Huawei: We can adjust higher frequency PL or modify 3D CM PL. We prefer option 1 to modify 5G CM PL.
Ericsson: Observation 4 shows additional features are important also for < 6 GHz.

Nokia: We don’t think the PL discontinuity is a critical issue.
Ericsson: NR evaluation has such scenario combining both frequency ranges. Having different models is not a good solution.
Telstra: <6GHz range is important. 2 models is not a good approach.
Huawei: Basically we agree it would be good to have only 1 model but we have very limited time schedule. We would need more time to study all implications. 
Decision: The document is noted
R1-164806
Discussion on using new channel model also below 6 GHz
Samsung, AT&T, Ericsson, KT Corporation, ETRI
Discussion: 

Decision: The document is revised in 5400
R1-165400
Discussion on using new channel model also below 6 GHz
Samsung, Ericsson, ETRI, KT Corporation, Telstra
This contribution made the following observations:
· If two incompatible pathloss models are adopted according to Alt 1, pathloss discontinuities occur at 6 GHz.

· Alt 1 can introduce another problem of how to handle the range of 3.5-6GHz frequency band.

· The new channel models are proposed based on the dataset including both below and above 6 GHz measurement/ray-tracing.

· Following Alt 1, there is no 3D channel model for InH and RMa scenarios below 6 GHz; With Alt 2, 3D channel model is available for all prioritized scenarios and frequency bands.

· There was a precedence to make a full transition from one channel model to another – TR 25.996 SCM to ITU channel models during 3GPP RAN1 LTE advanced SI.

· Alt 2 can improve the accuracy of MU-MIMO simulations below 6 GHz.

· Alt 2 may be more attractive from the point of view of ITU-R
Discussion: 

Huawei: PL model is shown as reasoning but the same can be used also another way around. Do we need to redo all the simulations?

Samsung: Interference limited scenario was considered in 3D CM work. PL change doesn’t affect the results so much. We saw in calibration results that we have Interference limited scenario in NR as well.
Huawei: We should consider different levels in NR study. The impact on PL will be more significant.
Decision: The document is noted
R1-164807
Discussion on consistent pathloss model between below 6GHz and above 6GHz
Samsung
Proposal 1:

· Considering the simplicity and the consistency in pathloss models,  
Solution #2 should be taken into TR38.900 

Proposal 2:

· Alt 2 : New channel model in TR38.900 is applicable to 0.5 - 100 GHz in R1-164616 should be down-selected

Discussion: 

Decision: The document is not treated
R1-164616
On the applicability range of new channel model
Nokia, AT&T, Ericsson, ETRI, Huawei, HiSilicon, Intel, KT Corporation, NTT DOCOMO, Qualcomm, Samsung
RAN1 should down-select between the two alternatives
· Alt.1: New channel model in TR38.900 is applicable to 6 - 100 Ghz
· Alt.2: New channel model in TR38.900 is applicable to 0.5 - 100 Ghz
Discussion: 

ZTE: There is also 3rd alternative.

Decision: The document is noted
R1-165472
WF on the applicability range of new channel model
Nokia
…
Discussion: 

Decision: The document is withdrawn
R1-165479
WF on the applicability range of the new channel model
Ericsson, Samsung, Telstra, ETRI, KT, LGE, Straight Path
Proposal: New channel model in TR38.900 is applicable to 0.5 - 100 GHz
Discussion: 

Nokia: It is hard to find a compromise for the question yes or no. We could capture the new CM is applicable to at least 6-100 GHz.

Ericsson: There are colleagues in NR session planning to use this model for < 6GHz.

Huawei: We checked NR colleagues. If model is stable they can use it also, otherwise they use something else.

Ericsson: What is Huawei view? Is the model valid for <6 GHz or not?

Huawei: It is not valid for < 6 GHz.
CATT: Model is not valid for < 6 GHz. NR evaluations will start in the next meeting.
Nokia: There is no consensus for the values < 6GHz. We capture now what we have in a TR and add a sentence in the TR and close the SI.

Ericsson: That would be extremely confusing for NR evaluations. We need to solve this before closing the SI.
Huawei: NR assumption says also 3D model can be used. Title of the SI is > 6 GHz so this is very clear.
Ericsson: Why do you draft WF for link level which is mandatory for < 6 GHz?

Samsung: Current TR have different description for different features and applicability range. Link level is OK. It would be much nicer to use the 5G CM for the whole range of NR.
CMCC: We have not got enough time to evaluate parameters for < 6 GHz. If to cover also that then extension of the SI should be further discussed.
Samsung: There is no issue to use this for < 6GHz. There is no CM agreed for all NR simulation cases.
Telstra: This is important issue to solve.

Samsung: What is Huawei solution for indoor?

Huawei: Using 3D CM or ITU model.
Samsung: ITU model is not 3D.

Ericsson: Partial solution would be to agree extension to UMa and RMa.

Huawei: What is the reason to extend if UMa is according to 3D CM and RMa according to ITU?

Ericsson: We have re-used parameters and added some more parameters.

Samsung: Compromise could be to have applicability range in brackets and let NR to decide.

Huawei: RAN plenary discussed this range. We proposed then to cover the full range but it was objected by many companies. The whole SI focus have been >6 GHz only.

Samsung: We are not changing any opinion but consider extending to <6GHz as discussed in the plenary.

Ericsson: There are many issues to solve for <6GHz.

Ericsson: We have proposed solution to solve this issue. Blocking is not constructive.

CATT: We have not seen solution for extension.
Conclusion: 2 alternatives were discussed on the applicability frequency range either 0.5-100 GHz or 6-100 GHz but consensus was not reached. 
Decision: The document is noted
7.2.7 Map-based methodology
R1-164351
Evaluations of map-based hybrid channel model
ZTE, Keysight
Proposal 1: RAN1 confirms the working assumption on map-based hybrid model in TR38.900
Discussion: 

Huawei: Did you verify the spatial consistency between 2 closely located users? It seems to be good match between parameters. Why the SF is lower?
ZTE: Not in this document but we have done that earlier. 
NTT DOCOMO: Question on Figure 2 calibrated PL decrease. 
Ericsson: Do you think table 2 shows a good correspondence?
ZTE: On reason for the difference is the layout. Ray tracing results will be smaller than stochastic model. Hybrid model works with different maps.

Ericsson: Is the different from the map only?

ZTE: Yes. There are differences in results also in stochastic model.
Decision: The document is agreed
R1-164352
Text proposal for remaining issues in map-based hybrid model
ZTE, Keysight
Discussion: 

Decision: The document is revised in 5667
R1-165667
Text proposal for remaining issues in map-based hybrid model
ZTE, Keysight
Proposal 1: The modeling of large bandwidth and large antenna array in map-based hybrid channel model is based on the splitting of whole bandwidth into multiple frequency bins, and has channel coefficients per bin given by (1) and corresponding delays given by (2).

Proposal 2: The modeling of blockage and UT rotation in map-based hybrid channel model obeys maximum similarity to those determined in stochastic-only model.   

Proposal 3: To update the section 8 of TR38.900 with the attached TP. 

Discussion: 

Ericsson: Dividing the BW. Is this applicable to both models?
ZTE: In theory yes but the intention is to have that only in hybrid model.

Ericsson: If to have it in both models then more time is needed to evaluate. 
Decision: The document is agreed
7.2.8 Other
No contributions
Annex:
List of agreements at RAN1 #85
41 contributions agreed

2 contributions partly agreed
	TDoc #
	Title
	Source
	Decision
	Notes

	R1-165372
	Notation of log-normal distributed random variables



	Fraunhofer HHI
	Agreed
	

	R1-164607
	TP for TR38.900 on Section 7.2

	Nokia, Samsung
	Agreed
	

	R1-164608
	TP for TR38.900 on Section 7.4
	Nokia, Samsung
	Agreed
	

	R1-164609
	TP for TR38.900 on Section 7.5
	Nokia, Samsung
	Agreed
	

	R1-164610
	TP for TR38.900 on Section 7.6
	Nokia, Samsung
	Agreed
	

	R1-164611
	TP for TR38.900 on Section 7.7
	Nokia, Samsung
	Agreed
	

	R1-164612
	TP for TR38.900 on Section 7.8
	Nokia, Samsung
	Agreed
	

	R1-164613
	TP for TR38.900 on Section 8
	Nokia, Samsung
	Agreed
	

	R1-164614
	WF on TR clean up

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

	R1-164615
	Detailed parameters for RMa scenario description


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

	R1-164729
	WF on Pathloss clean up

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

	R1-165344
	WF on O2I penetration for the RMa scenario

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

	R1-165343
	Clarifications on channel model correlations



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

	R1-164730
	Cross-correlation on LSP for Indoor office

	Huawei, HiSilicon, AT&T, Ericsson, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
	Noted
	Agreement: Alternative 1: the cross-correlation on LSP for indoor office in Table 2 will be adopted.

	R1-164805
	Remaining issues on UMi/UMa large-scale parameters

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

	R1-165345
	WF on RMa LSPs

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

	R1-165569
	WF on ZoD offset for Indoor office

	Huawei, HiSilicon, Ericsson, Nokia, NTT DOCOMO, NTT, Samsung
	Agreed
	

	R1-165346
	WF on modifying channel coefficient equation for time-varying Doppler frequencies


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

	R1-165347
	WF on Blockage modeling

	Ericsson, AT&T, ETRI,  Huawei, HiSilicon, Intel, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
	Agreed
	Conditionally agreed => all FFS points need to be resolved in this meeting

	R1-165233
	WF on correlation distance for spatial consistency in RMa


	Intel, Ericsson, AT&T, ETRI, Huawei, HiSilicon, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
	Agreed
	Brackets can be removed when implementing text into TR.

	R1-165234
	WF on mobility enhancement for spatial consistency

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

	R1-165348
	WF on O2I spatial consistency

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

	R1-165354
	WF on further enhancements for spatial consistency

	Ericsson, Intel, AT&T, ETRI, Huawei, HiSilicon, KT Corporation, Nokia, NTT DOCOMO, Qualcomm, Samsung
	Agreed
	Brackets can be removed when implementing text into TR.

	R1-164353
	Text proposal to update oxygen absorption loss
	ZTE
	Agreed
	

	R1-164724
	Discussion on the link level channel models

	Huawei, HiSilicon
	Agreed
	

	R1-164051
	Text proposal to TR 38.900 to add link level channel model for LoS scenario

	Huawei, HiSilicon
	Agreed
	

	R1-164725
	Text proposal to TR 38.900, corrections and clarifications to the link level channel models

	Huawei, HiSilicon
	Agreed
	

	R1-165440
	Scaling of the K-factor of the link level channel models

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

	R1-164802
	E-mail discussion summary of the large scale calibration

	Samsung, Nokia
	Agreed
	

	R1-164351
	Evaluations of map-based hybrid channel model



	ZTE, Keysight
	Agreed
	

	R1-165667
	Text proposal for remaining issues in map-based hybrid model



	ZTE, Keysight
	Agreed
	

	R1-165465
	TP for TR38.900




	Nokia, Samsung
	Agreed
	

	R1-165464
	WF on O-to-I penetration modeling 

	LG Electronics, Straight Path, Ericsson, Samsung, Nokia, Alcatel-Lucent Shanghai Bell, ETRI, CHTTL, NTT DOCOMO, Huawei, HiSilicon
	Agreed
	

	R1-165460
	Discussion on removal of square bracket for cluster level SSP



	Huawei, HiSilicon
	Agreed
	

	R1-165463
	WF on O2I Penetration Loss Model Mix for Urban Scenarios

	Huawei, HiSilicon, CATT
	Agreed
	

	R1-165849
	WF on clarification on O2I penetration modeling for RMa


	LG Electronics, Ericsson, ETRI, Samsung, Straight Path, NTT DOCOMO, Intel, Nokia, Alcatel-Lucent Shanghai Bell, CHTTL
	Agreed
	Agreed with the addition: For the RMa scenario correlation distance for the indoor-outdoor state should be added with the value of 50 m

	R1-165769
	Way Forward for RMa model frequency range

	Telstra Corporation Limited, Ericsson
	Agreed
	

	R1-165470
	WF on link level models for MIMO simulations

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

	R1-165770
	WF on calibration

	Nokia, Samsung
	Agreed
	

	R1-165471
	Discussion on additional feature calibration

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

	R1-165481
	WF on frequency correlation



	Ericsson, ETRI, Telstra Corporation Limited
	Agreed
	Proposals are agreed with the modifications by red text in chairman notes

	R1-165771
	WF on number of MPCs




	Huawei, HiSilicon
	Agreed
	Agreed with the addition: For calibration Nmax is 40

	R1-165774
	Corrections for CIR Equations

	Fraunhofer HHI, Motorola Mobility, Lenovo, CATT, Huawei, HiSilicon
	Noted
	Delay correction in Proposal 3 can be agreed


