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General
R4-1813563	Work plan for Rel-16 NR MIMO OTA SI
					Source: CATR, OPPO, Samsung
Discussion: 
Keysight: it’s a challenge for finalizing the MIMO OTA work based on the work plan. Priority should be discussed in the work plan. 
Samsung: the work plan follows the scope in the SID approved in the RAN meeting. 
R&S: the target should be clearly known before starting the discussion.
Huawei: we need to follow the scope agreed in RAN plenary. 
Keysight: more details should be added in the work plan. 
Apple: For FR1 the performance metric can be aligned among CTIA, 3GPP and CCSA
Keysight: more input from operators and UE vendors are needed to make decision on performance metrics.
OPPO: suggest to use this work plan as a starting point, maybe revisit in the future.
R&S: focus on FS condition first? 
Chair: to R&S, yes. 
Samsung: given the timeline of this SI, the work plan should be approved, detailed work can be prepared by WF.

Decision: 		The document was approved.


R4-1813566	TR38.827 v0.0.1 NR MIMO OTA skeleton
					38.827 v0.0.1
					Source: CATR
Discussion: 

Decision: 		The document was approved.
Performance metrics 
Background
Performance metrics scope in SID (RP-181402)
· General
· The study is based on key performance metrics identified by operators, network infrastructure vendors, and UE vendors
· A study to define the environmental conditions is needed
· Noise-limited and interference-limited (with spatial interference emulation) scenarios shall be considered
· FR1
· Use the performance metric based on the LTE MIMO OTA performance metrics in TS37.144 and CTIA MIMO OTA Test Plan as a starting point such that 
· The DUT configuration, DUT positions (FS DMP, FS DML, FS DMSU), and DUT azimuth positions should be reused where possible
· FR2
· MIMO throughput under static geometry environment is the first priority
· MIMO throughput under dynamic geometry environment is the second priority 
· Noise-limited environmental condition is the first priority 
Summary of contributions and proposals
	TDoc
	Title
	Source
	For
	AI
	Status

	
	Performance metrics

	R4-1812331
	Discussion on the differences between LTE MIMO OTA and NR MIMO OTA
	Huawei Technologies Sweden AB
	Discussion
	10.4.1
	available

	R4-1813568
	On performance metrics for NR MIMO OTA
	CATR, SAICT
	Discussion
	10.4.2
	available

	R4-1813603
	Priorities for new SI on radiated metrics and testability
	Keysight Technologies UK Ltd
	Discussion
	10.4.1
	available




	Company
	Views on Performance metrics

	Huawei 
R4-1812331
	
	
	
	LTE MIMO OTA
	NR FR1 MIMO OTA
	NR FR2 MIMO OTA

	FoM
	MIMO throughput under static geometry
	MIMO throughput under static geometry
	MIMO throughput under static geometry 1st priority, MIMO throughput under dynamic geometry 2nd priority




	CATR 
R4-1813568
	Proposal 1: Use averaged MIMO OTA throughput as the baseline performance metric for NR MIMO OTA testing.
Proposal 2: Define both 2x2 and 4x4 MIMO OTA performance metrics and test methodologies for FR1 in parallel.
Proposal 3: Well aligned test methods for NR MIMO OTA between CTIA and 3GPP are expected. Views from operators and UE vendors are encouraged to make decision on this topic. 

	Keysight
R4-1813603
	Depending on how the choices for NR metrics are made, it may be necessary to consider basic antenna metrics like TRP and TRS for NR, for which requirements were not defined for LTE. Continuing to leave basic antenna gain unspecified does not seem appropriate at the start of a new generation unless such performance can be incorporated into a TRMS-like metric for NR.



Discussion
Issue #1: Performance metrics for NR MIMO OTA (FR1 and FR2 static)
· Option 1: Use averaged  MIMO OTA throughput as the baseline performance metrics for NR MIMO OTA testing, the definition of MIMO OTA throughput is the same as LTE MIMO
· Option 2: define new MIMO OTA performance metric for FR1 and FR2 static testing 
Discussion: 
OPPO: prefer option 1
R&S: study scope for FR2，beamforming, switching or throughput ?
Chair: to R&S, this is performance for static testing 
Keysight: prefer to see more inputs on performance metric on FR1
apple: support option 1
Huawei: support option 1
R&S: other metrics are not precluded for FR2 static 

Agreement: 
· Option 1: Use averaged  MIMO OTA throughput as the baseline performance metrics for NR MIMO OTA testing, the definition of MIMO OTA throughput is the same as LTE MIMO

Issue #2: environmental conditions for FR1 (noise-limited and interference-limited)
· Option 1: keep the same approach with LTE MIMO OTA testing, i.e. adopt noise-limited environment in the chamber. Encourage CTIA to align with 3GPP on MIMO OTA test environment  
· Option 2: align with CTIA to use interference-limited environment in the chamber 
· Option 3: select both noise-limited and interference-limited environmental condition for MIMO OTA testing     

Discussion: 
OPPO: prefer option 1
Samsung: what does option 3 mean?
Apple: should refine the wording for option 2，AWGN is used in CTIA, further discussion is helpful to define test condition. 
Keysight: TRP and TRS was not defined for LTE, include both SISO and MIMO performance metrics, prefer option 3，we do not want to limit the scope of the study. TRMS includes TRS information, otherwise should be MARSS. 
OPPO: let CTIA align with 3GPP
Apple: it’s better to align performances metrics among different standardization groups from the starting time for the industry.
Intel: noise-limited should be the 1st step for study
Huawei: study both of them as the starting point. 
Keysight: if TRP and TRS is defined for NR, the interference limited condition should be 1st priority.

Way Forward: encourage operators and UE vendors to provide views on environmental conditions for FR1 and FR2 static. 

Test methods for NR MIMO OTA 
Summary of contributions and proposals
	TDoc
	Title
	Source
	For
	AI
	Status

	
	Test methods

	R4-1812331
	Discussion on the differences between LTE MIMO OTA and NR MIMO OTA
	Huawei Technologies Sweden AB
	Discussion
	10.4.1
	available

	R4-1813570
	On test methods for NR MIMO OTA
	CATR,SAICT
	Discussion
	10.4.3
	available

	R4-1813600
	Antenna Test Function (ATF) support for NR
	Keysight Technologies UK Ltd
	Approval
	10.4.3
	available

	R4-1813602

	Channel model and test method considerations for NR radiated requirements
	Keysight Technologies UK Ltd
	Discussion
	10.4.4
	available

	R4-1813603
	Priorities for new SI on radiated metrics and testability
	Keysight Technologies UK Ltd
	Discussion
	10.4.1
	available




	Company
	Views on test methods

	Huawei
R4-1812331
	In this contribution, we discussed the differences between LTE and NR MIMO OTA. The main differences are coming from the frequency band, bandwidth, and possible antenna solutions of BS and UE.

	CATR 
R4-1813570
	Proposal 1: Extend the applicability of MPAC and RTS to NR FR1, further optimize each test method to solve the issues on NR FR1 testing.
Proposal 2: Several aspects for MIMO OTA testing (both FR1 and FR2) should be considered for developing suitable methodologies:
1. Size of the chamber
2. Far-field criteria
3. Test zone size in the chamber 
4. Number of probes 
5. Measurement uncertainty 
6. Complexity 

	Keysight 
R4-1813600
	Proposal 1: Define a per branch relative phase UE measurement for NR like RSARP for LTE in 36.509.
Proposal 2: Extend the applicability of SS_RSRPB and the new per branch relative phase measurement to FR1
Proposal 3: Extend the applicability of the UBF to UE supporting NR in FR1.
Proposal 4: Extend the applicability of UBF to UE supporting the optional ATF defined in 36.509.
Proposal 5: From Rel016 onwards, for UE supporting LTE, the ATF, L3 reporting and UBF functions are mandatory.

	Keysight 
R4-1813602
	For FR1 the MPAC method specified in TR37.977 is feasible for NR. The number of required OTA probes may need to increase with higher FR1 frequencies and more probes may be needed for 3D channel reconstruction. On the other hand, BS beamforming, especially in case of massive MIMO, reduces the number of illuminated propagation paths (clusters) within the channel model and reduces the number of simultaneously active probes. The RTS method is also feasible, provided the DUT antenna does not contain any active switching or similar components.
Both MPAC and RTS have applicability for FR1. At FR2, RTS does not scale to dynamic channels where some form of MPAC is necessary. CDL models of TR38.901 with appropriate delay and angular scaling parameters for channel models. A simple linear parameter interpolation or angular rotation of the mean angle scheme for supporting the dynamic geometry option.

	Keysight 
R4-1813603
	Depending on how the choices for NR metrics are made, it may be necessary to consider basic antenna metrics like TRP and TRS for NR, for which requirements were not defined for LTE. Continuing to leave basic antenna gain unspecified does not seem appropriate at the start of a new generation unless such performance can be incorporated into a TRMS-like metric for NR.
For MPAC there will be an impact on channel emulator configuration but not otherwise on the probe antennas. For RTS, extension from rank 2 to rank 4 will require an increase from one cross polarized probe antenna to two. Provisional work on this has already been done and needs to be completed for RTS to be applicable for rank 4 testing.



Discussion
Issue  #1: how to extend the applicability of MPAC to NR FR1
· Option 1: Increase multi-antenna probes from 8 to 16, further analysis on test zone and MU is needed.
· Other Options? 
Discussion:
Keysight: we have some analysis for MPAC by increasing probes, 16 is not enough. Need input on frequency and devices size from vendors and operators.
Apple: test zone size is also related to the channel model, proper channel model need to be considered.
Huawei: agree with apple, we can further optimize the probes
R&S: 4x4 will impact the test zone of MPAC method 
Spirent: optimize the position of the probes can also generate larger test zone. 

Issue  #2: how to extend the applicability of RTS to NR FR1
· Step 1: Define relative phase reporting function of UE for NR, which needs supporting of chipset. 
· Step 2: increase measurement antenna from 1 to 2 (cross-polarized), and guarantee enough isolation between 4 data streams.
· Step 3：extend applicability of RTS from rank2 to rank4, further analysis for demonstration is needed;
Discussion: 
Keysight: we have paper to propose ATF for NR. 4x4 is a good target. Will provide analysis in the future. 
Intel: ATF of LTE is only in the TR but not core spec 

Issue  #3: Antenna Test Function (ATF) support for NR

Proposal 1: Define a per branch relative phase UE measurement for NR like RSARP for LTE in 36.509.
Proposal 2: Extend the applicability of SS_RSRPB and the new per branch relative phase measurement to FR1
Proposal 3: Extend the applicability of the UBF to UE supporting NR in FR1.
Proposal 4: Extend the applicability of UBF to UE supporting the optional ATF defined in 36.509.
Proposal 5: From Rel016 onwards, for UE supporting LTE, the ATF, L3 reporting and UBF functions are mandatory.

Discussion: 
Samsung: what is the intention of p3? For P5, prefer this function as an optional function form UE perspective;
Apple: not clear which function to lock for FR1.


Issue  #4: test methods for NR FR2 static testing 
Any potential baseline test method?

Way Forward:
Channel models
Summary of contributions and proposals
	TDoc
	Title
	Source
	For
	AI
	Status

	
	Channel models

	R4-1812332

	NR UE MIMO OTA channel model for FR1 and FR2
	Huawei Technologies Sweden AB
	Approval
	10.4.4
	available

	R4-1813602

	Channel model and test method considerations for NR radiated requirements
	Keysight Technologies UK Ltd
	Discussion
	10.4.4
	available



	Company
	Views on channel models 

	Huawei
R4-1812332

	Proposal 1: Use TR38.901 CDL models CDL-A, CDL-B, and CDL-C [3] for NR MIMO OTA.
Proposal 2: Perform delay scaling for the models as follows: CDL-A 30 ns, CDL-B 100 ns, CDL-B 300ns. (Note: actual delay spread after the spatial filtering will be shorter)
Proposal 3: Perform spatial filtering for the channel model according to base station Tx beamwidths, [60°] for FR1 and the method describe in [4] for FR2.
Proposal 4: Quantize the delays to 5 ns raster in FR1 [5 ns] raster in FR2.
Proposal 5: For dynamic channel, the model is FFS.


	Keysight 
R4-1813602
	The CDL model scenarios of TR38.901 with appropriate scaling parameters can fulfil all requirements except dynamic geometry (justification 3). However, dynamic geometries can be modelled with a simple update of a parameter interpolation or geometry-based angular rotation scheme. The idea is to introduce two (or more) successive CDL models and to interpolate all propagation parameters linearly between the two models, such that angles and other characteristics are smoothly and continuously evolving over time.
The gNB sources can be considered as multiple different gNB cells, spatially separated  TRxPs of single cell, or different beams of one gNB cell. In all these cases, the multipath propagation channel may have dominant effect on the number of AoAs received by the UE. The channel model should support inclusion of different BS antenna models/beams and multiple spatially separated gNB sources and the number of AoAs should be defined via the channel model as several AoA clusters with certain assumption of gNB sources instead of defining it only according to number of sources.



Discussion
Issue #1: basic channel models for NR MIMO OTA (FR1 and FR2)
· Use TR38.901 CDL models as the baseline for NR MIMO OTA: 
· Option 1：Which CDL model and how to simply is FFS 
· Option 2：Re-use simplification methodology of Rel-15 demodulation channel model for CDL.
· Other CDL models are not precluded. 

Discussion: 
QC: prefer option 1
Huawei: may difference between SCME and CDL


Issue #2: FR1 3D channel model supporting 
· Option 1: optimize the structure of MPAC to support 3D channel model.
· Option 2: keep using 2D ring structure.

Issue #3: BS antenna pattern information for channel modelling  

[bookmark: _GoBack]Discussion: 	
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