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1. Introduction
This paper will summarize the companies inputs regarding the scope of the OTA work for Rel.17. There are 2 separate proposals, one for SISO TRP&TRS for FR1 and one for FR2 Dynamic OTA testing[1].

2. Discussion

NR FR1 UE SA and EN-DC TRP and TRS

Proposed WI scope

The proposed scope of the WI is given below:

The objective of this Work Item is to extend SISO OTA methodology defined in TR37.902 to SISO NR FR1 SA and EN-DC modes and to specify SISO NR FR1 OTA performance requirements for both SA and EN-DC UEs. 

Investigate and specify the following aspects:

· General aspects

-
Considering the following device types:

-
Smartphone 

· Considering UEs with antenna configurations of 1Tx, 2Tx, 2 Rx and 4 Rx

-
Tablet

-
Laptop embedded equipment (LEE)

-
Laptop mounted equipment (LME)

-
Test scenarios:

-
Free space (FS) testing configuration is the first priority

-
OTA performance requirements with head/hand/Laptop ground plane phantoms are second priority

· This will be in collaboration with CTIA who is working on these aspects  

-
Environmental conditions:

-
Normal temperature and voltage test conditions

· SISO OTA Test methodology enhancement

-
Specify necessary enhancements of the SISO OTA test methodology for NR FR1 TRP and TRS, e.g.

-
Using the test methodology defined in TR37.902 as well as the associated aspects related to measurement uncertainty in TR25.914 as the basis for NR FR1 

-
Support UE operating frequency in the range of 410 MHz – 7125 MHz

-
Support up to 100 MHz CBW

-
Define the configured power settings for EN-DC (1 CC LTE with 1 CC NR)

-
Develop the Measurement Uncertainty (MU) assessment [RAN5]

· Measurement Uncertainty (MU) aspects will be handled by RAN5 and the conclusions can be captured in a separate section of TR

-
Consider UE with multi-antenna under SISO OTA Test Methodology, e.g.

-
Study whether a test procedure for UL Transmit Diversity of SA, if this feature is supported by UE, is needed

· This task shall not start until RAN4 concludes on all of the corresponding requirements related to UL Transmit Diversity of SA

-
Consider how to treat the UE with Tx switching and ensure predictable verification of TRP results

-
Consider how to treat the UE with multiple antenna receivers and ensure predictable verification of TRS results

-
Consider whether exceptional requirements to be tested for EN-DC TRS is needed

-    Example: NSA TRS requirements for potential UE self-interference due to IMD3 in EN-DC

-
Consider the testing time reduction for TRP and TRS among the bands and EN-DC band combinations that UE support 

-    Example: Alternative Single Point Offset TRP/TIS Test is not precluded

During the course of this work item, ongoing communication with 3GPP RAN WG5, CTIA OTA Working Group, CCSA TC9 WG1, GCF, ETSI and PTCRB shall be maintained to ensure industry coordination on this topic.

Note: RAN5 Conformance testing WI to be started when no open issues on test method and at least performance requirements defined for one band. 


Objective of Performance part WI 

Specify requirement definition framework for SA and EN-DC, e.g.

· Further limiting the number of EN-DC band combinations 
· Focus on one type of device requirements definition for the first step (e.g. smartphone) 

· Only specify 4Rx requirement for n41, n78, n79
· Specifying requirements of SA with 1 CC is the first priority
· Define clear process of submitting and processing the measurement results 
· Theoretical analysis from network deployment perspective and also UE antenna design perspective can be considered

· Specify requirements based on simulation results of TRP and TRS is not precluded
Specify the NR FR1 SISO SA TRP and TRS requirements and tolerance:
· Band n41, n78 and n79 for PC3 and/or PC2 UEs are the first priority

· Define the detailed requirements of the selected bands based on the conclusion of requirement definition framework 

Specify the FR1 EN-DC TRP and TRS requirements and tolerance:
· For EN-DC, only NR requirements will be specified and no additional LTE requirements will be introduced. 
· Only consider EN-DC combinations of 1 CC LTE with 1 CC NR

· Band n41, n78 and n79 related EN-DC band combinations for PC3 UEs are the first priority 

· Define the detailed requirements of the selected bands based on the conclusion of requirement definition framework 

Main points for discussion

Companies should express their opinions/comments related to the following main points:
1. High level split of Core and Performance objectives and timelines

2. General aspects

3. Test methodology

4. Performance part & requirement definition

5. Other comments/issues

Companies’ Comments

	Company
	Comments

	Company A
	xxxx

	Company B
	xxxx

	Qualcomm
	· QC is supportive to this WI. Splitting the work to test methodology and requirements definition in latest WID is a good idea. 
· The study on test method for UL Tx Diversity TRP testing should not be started before RAN4 has the conclusion on this feature. 
· Since RAN5 is listed as the secondary responsibility, RAN4 should inform RAN5 the agreements on test methodology and other aspects e.g. testing time reduction approach to make sure RAN4&RAN5 align on the conclusion. 
· We agree with RAN5 conformance testing WI on TRP&TRS should not be started unless no open issues on test method and at least performance requirements defined for one band in RAN4 WI. 



	Vodafone
	· We do NOT support the objective of “defining requirements” as part of this item. In the past we agreed requirements using real device performance data. Currently there is insufficient data available to make any informed decision, hence this will likely lead to long arguments with no basis for agreement. 
The moderator seems to accept this point himself when indicating that the point of starting this work is to “give the OTA people something to argue about in future”.

· We would propose to limit any TRP/TRS 3GPP project to the test methodology definition at this stage, which is a useful stepping stone, likely to be least controversial, would provide a good basis for future analysis of any requirements, and has least danger of wasting the meeting time of RAN4 and its delegates. 


	TIM
	· In general, the NR FR1 UE SA and EN-DC TRP and TRS framework should consist of a SI for the test methodology definition and, in a second stage, a WI for the performance requirement definition. In addition, the WI should start only when a mature and consolidated device ecosystem will be available
· The WI proposes a timeline that foresees 6 months between the TR 38.8xx and TS 38.1xx; such timeline looks quite challenging if we should consider that this would include measurement campaign based on the defined methodology, gathering and analysis of all the results, definition of the framework to derive the requirements and, last but not least, agreement on the performance requirement values. The SI and WI proposed in the first bullet would help to better organize the work, avoiding to put pressure in reaching compromises while favouring a fairly definition of requirements from which the whole 5G ecosystem will benefit from.

	CAICT
	We support this WI proposal.  

· More than 364 5G devices have been announced, and 162 of them are 5G smartphones, shown by GSA report “5G Devices Member Report August 2020”. Furthermore, we have collected measurement results from more than 80 5G devices, presented in our paper RP-201072 in June RAN plenary meeting. This is Rel-17 now, for FR1, we do not believe there is insufficient data available.

· As summarized in our paper RP-201072, the FR1 SISO OTA test method is kind of enhancement of LTE SISO OTA, which has already been finalized in CCSA and CTIA. The commercial testing system have been widely used in each company. The test method is very stable, and very short time for 3GPP is expected. Conclusions from CTIA and CCSA can be reused as much as possible to output a global harmonized test methodology.

· We fully understand the “fear” of defining OTA requirements because of the dark LTE SISO OTA history. However, RAN4 has demonstrated that the group can define OTA requirements from the successfully specifying LTE MIMO OTA requirements, the work should be based on limited bands scope and clear framework.

· Considering this is already Rel-17 timeline, the basic and important OTA performance still cannot be guaranteed. We believe a WI with test method and requirement is the best way in RAN4. CAICT would like to contribute testing efforts on this topic in the future.


Presented in the latest merged WID proposal in the “Latest WID Draft” folder, many companies are supporting this proposal:
Supporting IM name

Apple

CAICT

China Telecom
China Unicom

CMCC
ETS-Lindgren

Genius technology

Huawei

HiSilicon

Intel

KDDI

MVG

OPPO

Orange

Qualcomm

Rohde & Schwarz

Sanechips

Spirent
SAICT

vivo
Xiaomi
ZTE

If these companies do not present different view, it is reasonable for the group to consider that they keep their supporting position unchanged.


	Xiaomi
	· Xiaomi support this WI. 
· We prefer to have both test method and requirements included. It can be expected most of test method will be learned or reused from LTE SISO OTA with just some test configuration changes especially for SA case. Thus only defining test method in Ran4 is not appropriate. we think defining requirements shall be as a main work for this WI in RAN4.

	CMCC
	For the SISO OTA topic, we agree that it is conducive to the capability validation of 5G UE, especially the introduction of new UE features such as 5G multi-antenna, large bandwidth, etc.
From the perspective of China Mobile as an operator, we may focus on the feasibility of the test methodology and whether the requirements definition can verify the actual performance of UEs. How to achieve unrelaxed and reasonable requirements definition may be a concern from some operators.

For UE vendors, it seems that a complete set of test methodology and requirements definition will have a clear direction for the industry. And SISO OTA test without requirements is not a useful outcome of 3GPP effort, since external certification and regulatory organizations would still need a definition of minimum requirements,.This is may be form the point of view of UE vendors  which prefer capture requirements definition in this WI.

We would like to see companies find some balance between UE industry development and operator request. Considering the pervious experience RAN4 has gained, such as LTE MIMO OAT requirenemts, RAN4 chould  complete the SISO OTA WI includes test methodology and requirements definition, and ensure that the requirements definition is reasonable and acceptable to operators.



	MediaTek
	We are generally okay for the WID. Besides, we think both measurement and simulation result shall not be precluded for discussion stage. 

	ZTE
	We support this WID. Both test method and requirements should be included. The LTE mothods in TR37.902 can be used as baseline, also there may exist other methods. 


	Samsung
	We are generally okay with this WID except the simulation approach. Besides test methodology, if SISO OTA requirements will also be defined, we prefer to follow the procedure used in LTE stage based on measurement data. There are flagship models and low cost models, there are different component materials and different form factors, so it is better to preclude the simulation approach considering different UE implementations.

	ORANGE
	· Orange agrees with Vodafone that defining requirements could lead to lengthy discussions

•
Orange would favour a WI focused on test methodologies only

•
If companies still prefer to combine performance requirements with test methodologies within a single WI, then the work should be scheduled to start first with test methodologies and then address performance requirements

•
A specific report should be published to cover test methodologies only once completed (e.g. in form of a TR) regardless of completion of work on performance requirements

•
Orange would also propose to change the following note: “RAN5 Conformance testing WI to be started when no open issues on test method and at least performance requirements defined for one band” by “RAN5 Conformance testing WI to be started when no open issues on test method”.  Indeed, RAN5 test procedures can be developed even without agreed performance requirements.

•
Orange believes there is no need to reference CTIA for “OTA performance requirements with head/hand/Laptop ground plane phantoms”. CTIA can in any case contribute. Therefore we propose to delete the following sentence: “This will be in collaboration with CTIA who is working on these aspects.”

	Intel 
	We support the WID.  
· UL Transmit Diversity objective can be put with low priority and RAN4 work on Core requirements needs to be completed before the respective OTA work can start 

· Exceptional requirements objective can be considered with lower priority 
· For Performance part, we recommend to avoiding prioritization of a single device type and remove the objective “−Focus on one type of device requirements definition for the first step (e.g. smartphone)” 
· The meaning of the “Theoretical analysis from network deployment perspective and also UE antenna design perspective can be considered” is unclear and should be clarified. 

· For performance objectives, measured results should also be considered. It is also ok to keep both measurement results and simulation approach in the WID. 
· The work on the performance requirements can start once the work on the test methodology is stabilized. 

	SoftBank
	We support the view from Vodafone. We have a concern on the objective of defining requirements. In addition to the argument pointed out by Vodafone, in our understanding, the OTA performance is affected by the interaction of bands that share the same antenna. We are afraid that this will lead to the situation where “worse” requirements are proposed as a safe approach, which is not acceptable to us (and other operators as well, we guess). From these viewpoints, we predict that the discussion lasts so long without basis for agreements. 

	China Telecom
	As a proponent of this WI, we would also like to clarify our position here.

Based on the LTE experience, we understand the discussion on requirements would be very controversial and time consuming. Meanwhile, to our understanding, in the latest WID, the completion of the methodology and requirements (the publishment of TR and TS) are independent, thus the additional efforts on defining the requirements looks not impact the progress on the methodology. 

For the requirements, we agree with the importance on coordination and communication with other organizations including CCSA as stated in the WID, and to ensure that the requirement definition is reasonable to operators.

	China Unicom
	We support this WI.
For the performance requirements, we understand that UE vendors would need both test methodologies together with requirements to have a clear direction to the industry. From operator side, we are interested to study the performance requirements, and the requirements defined in the WI should be reasonable for operator to accept. 

	vivo
	We would like to clarify a bit about the timeline of the WI, as shown in section 5 of the latest WID, the outcome of finalizing core part is the publishment of a TR with test methodologies. Then the requirements work will keep going on to the end of the WI.  As indicated by Orange and China Telecom, requirements part has no harm/delay on developing test methodology.  
Regarding the starting time of RAN5 conformance WI, we think the sentence in the WID is well aligned with the normal procedure of RAN5 work based on some discussions with RAN5 leadership. However, we are open to have further discussions with RAN4 and RAN5 leadership to see if there is any different way to treat it.

Most important part is how to specify the requirement efficiently, several aspects to address the issue have been considered and reflected in the performance part:

· Clear framework on how to derive the requirements shall be explicitly defined before collecting trustable measurement results.

· Strictly limit the number of new FR1 bands in the 1st priority list to focus group efforts on the discussions of these bands. 

· Start with the type of UE which is most efficient to collect enough results.
Regarding other detailed aspects mentioned in the comments, we will revise the WID to reflect the suggestions.  

	Huawei
	· Regarding the approach of WI. We notice that there was a SI proposal in RAN #86 2019.12 (RP-192905). However it didn’t work out after extensive discussions. Another consideration is that the test methodology of TRP/TRS is relatively straight forward, main efforts are expected on the requirement side. Though there are some issues still under discussion, we are supportive for a WI.
· Regarding test scenarios, we thing head/hand phantoms should have high priority instead of Free space (FS). Because head/hand phantoms is the actual scenario when use the mobile phone.
· Regarding the 6 months between 38.8xx and 38.1xx i.e. between methodology and requirements, we have same feeling as TIM that it is too optimistic considering the complexity of definition of the TRP/TRS requirements. It needs to consider various situations as mentioned in WID e.g. EN-DC, multi-antenna etc.

	Apple
	· We support the WI as proposed. The objectives are very well aligned with the views we had shared in RP-192431.  Indeed, some companies have expressed concern with the requirements scope for the work and are arguing again for a study item to define test methodology only.  In our understanding, this was the situation in December of 2019, when the SI was proposed as a RAN5-led activity.  Since then the discussion has shifted toward considering either the SI+WI or big WI approach, and that both of these options include scope for defining OTA requirements.  Of course, for us it is very important to define OTA requirements as part of this effort.

	OPPO
	Previously, we are the proponent of a study item as a starting point then followed up aby a WI approach for this OTA TRP/TRS topic which in our understanding is the normal procedure in RAN4. However, after extensive discussion with many UE vendor’s and operators, it seems there is concern on risk of only defining the test method and RAN4 loss the interest on the requirement which is important to guide the industry, therefore, in the end the SI proposal and the WI proposal were merged with test method and test requirements both included, but meanwhile the WI was divided by two following stages, firstly focus on the test method definition and outcome will be captured in TR, then requirement definition will be started. 

To solve the concern of long requirement discussion and no reference of test specification that can be used in the industry, in our view, the RAN5 work can start as usual, i.e. conformance spec defined according to the test method TR. In this way, the RAN5 can publish their spec even before the requirement definition (this might be a long time discussion but we need to think about how to make the discussion as short as possible).
The clear definition of the different stages and its outcome, will probably can meet the different parties demands. 
The time arrangement in the current WID need to be further considered, two meetings for test method and three meetings for test requirement is over optimistic which may makes this WI be postponed many times in RAN which is not desired. So after the comments collection, this will be updated.
Besides, just in case the requirement discussion will be lasted too long as LTE did, maybe we need to think about something alternative like introduce the deadline for the WI, if deadline passed but no clue of achieving conclusion then the WI shall be closed to avoid of too much meeting time cost.

	R&S
	We support this WI as described, and we think current approach with a big WI approach is the best compromise given the discussions and feedback provided during the past few months, reflected in the number and variety of supporting companies. 
Most of the concerns regarding the definition of performance requirements within the scope of this WID can be solved by properly defining the requirements definition framework, as detailed in the first objective of the WI. 
Furthermore, any risk is already minimized by having a separate TR (to be finalized in the first place) with the methodology. 


Summary
19 companies provided their views on this topics and all are supportive of this work in general with some differences on the scope and timeline. 
Several companies (mainly operators) expressed some concerns on the definition of the requirements considering the previous experience with the definition of the requirements for LTE. However, most companies recognize the need to also define requirements and not just a testing methodology. Based on the comments the following recommendations are made to reach a stable set of objectives:
· Clearly split the scope into developing of testing methodology and definition of the requirements, and clarify the timeline that the testing methodology should be finalized first (the latest WID draft is already addressing this to some extent but some further clarifications could be useful)
· Clarify that the RAN5 work on implementing the testing methodology can start as soon as the corresponding RAN4 work is concluded while the RAN4 requirement definition is ongoing
· The methodology to define requirements should be clear to enable RAN4 to reach the necessary agreements

· Multiple operators are concerned that RAN4 will not be able to agree any requirements, in order to alleviate these concerns the process should be pre-agreed
· One company commented that only measurement data should be used, not simulations. Further discussion on the use of other methods than device measurements is needed
· The current timeline for the requirement definition seems to aggressive, a more realistic timeline should be proposed
· Test scenario priorities should be further discussed - free space vs. use of phantoms
The WID can be stabilized if the above bullets are addressed
Study on radiated metrics and test methodology for FR2 NR UEs under dynamic test environment

Proposed SI Scope

The proposed SI scope  is shown below [1]: 

The objective of this Study Item is to define performance metrics and end-to-end testing methodology for the verification of FR2 NR UEs performance in a dynamic environment. The associated measurement uncertainty budgets should also be studied. 

The study proceeds within the following scope:

-
Identify the key performance metrics

-
For the following device types:

-
Smartphone

-
Tablet

-
Other UE types are not precluded for discussion as a second priority

-
The development of test methodology aspects shall initially focus on the smartphone device type

-    The test methodology shall include both NSA and SA.

· For setups intended for measurements of UE characteristics in non-standalone (NSA) mode, an LTE link antenna setup is used to configure the NR link

-
Using the channel models defined in [TR38.901] as the basis of the emulated dynamic propagation environment 

-
Define the applicable test methodology verification procedures

-
Develop the preliminary uncertainty budget for the methodology

-    Develop channel model and dynamic environment validation procedure to ensure correct implementation and test reproducibility

-    At least the following aspects should be considered for defining the dynamic environment:

-    The number of beams from gNB(s)

-    (Z)AoD and (Z)AoA

-
UE movement trajectory and orientation relative to the downlink signal(s)

- 
Large scale pathloss, blocking, Doppler shift in channel model

-    At least the following test cases should be studied:

- Verify MIMO Throughput/Sensitivity with rank 2/4 transmission under a dynamic environment

· MIMO Throughput/Sensitivity with dynamic AoA geometry

· MIMO Throughput/Sensitivity with dynamic AoD and AoA geometry

-
Extend the Rel-15 RRM test cases to dynamic geometry with multiple gNB beams. 

· Radio Link Monitoring 

· Beam Failure Detection 

· TCI state switching

· Beam-level and/or cell-level mobility

-
Support Multi-panel Tx/Rx UE in test environment
During this study item, ongoing communication with 3GPP RAN WG5, CTIA OTA Working Group (MOSG, 5G mm-wave OTA Sub-Working group and MUSG), and CCSA TC9 WG1 shall be maintained to ensure industry coordination on this topic.

Main Points for Discussion

Companies should express their opinions/comments related to the following main points:

1. General aspects: target device types, channel models, etc

2. Parameters to be varied during the test

3. Target test cases

4. Multi-panel Tx/RX UEs

5. Other comments/issues

Companies’ Comments
	Company
	Comments

	
	

	
	

	MediaTek
	The discussion on FR2 MIMO OTA static environment about test method and requirement is still ongoing. We suggest to finish static environment part in current WI firstly.

	Qualcomm
	Smartphone is the first priority. Other types of devices such as FWA terminal, tablet etc. are not precluded for discussion as a second priority. For channel modelling, the approach from TR38827 can be reused, but the parameters from TS38.901 should be considered for dynamic geometry. 

For UE orientation-based scenario, the following parameters should be studied:

· (Z)AoA

· UE movement trajectory and orientation relative to the downlink signal(s)

· blocking, Doppler shift

For UE travel-based scenario, the following parameters should be studied:

· The number of beams from gNB(s)

· (Z)AoD and (Z)AoA

· UE movement trajectory and orientation relative to the downlink signal(s)

· Large scale pathloss, blocking, Doppler shift

Target test cases should at least include 

· verify MIMO Throughput/Sensitivity under a dynamic environment

· Extend RRM requirements based on Rel-15/16 RRM test cases to dynamic geometry with multiple gNB beams

Test system supporting multi-panel Tx/RX UEs should be studied in the SI. It would be highly desirable that the test setup is also applicable to multi-panel devices (capable of Rx/Tx in 2 directions simultaneously) for forward compatibility

· Multi-panel Tx/Rx can be considered as one of device types which would be introduced sooner or later.

Response to MTK:

Dynamic testing was one of objectives in Rel-16 MIMO OTA SI. Due to lack of time, RAN4 couldn’t reach a conclusion. Companies showed the views that further study dynamic test  in a separate SI in future release (See R4-2008865). Moreover, we have finished the test method for static testing in Rel-16. We don’t think the dynamic testing SI has impact on current MIMO OTA WI. They should be discussed separately.  


	Samsung
	We noticed that up to rank 4 transmission is involved in the dynamic OTA proposal. So far, only rank 2 MIMO is specified in core requirement. Before study the test methods for rank 4 MIMO, we prefer to specify rank 4 MIMO in core requirement firstly and then study test method afterwards.

	Intel 
	We are overall interested in future work on FR2 dynamic environment. However, there are several ongoing OTA related SI/WI ongoing (Rel-17 SI on FR2 test methods enhancements, Rel-17 MIMO OTA WI) and another TRP/TRS item is under discussion. Initiating another WI focusing on dynamic OTA environment may put at risk the successful completion of other WIs. We prefer to focus on the ongoing WIs and consider additional enhancements in future. 

	Qualcomm
	Response to Samsung

We are OK to remove rank 4 transmission related part in the objective. Regarding the multi-panel, actually in RAN1 Rel-17 WI on Further enhancements on MIMO for NR. It is explicitly saying to extend specification support several aspects including multi-TRP and multi-panel UE. For example, 
· Identify and specify features to facilitate UL beam selection for UEs equipped with multiple panels
· Identify and specify features to improve reliability and robustness for channels other than PDSCH (that is, PDCCH, PUSCH, and PUCCH) using multi-TRP and/or multi-panel, with Rel.16 reliability features as the baseline 

· Evaluate and, if needed, specify beam-management-related enhancements for simultaneous multi-TRP transmission with multi-panel reception
· Evaluate and, if needed, specify CSI reporting for DL multi-TRP and/or multi-panel transmission to enable more dynamic channel/interference hypotheses for NCJT, targeting both FR1 and FR2

And this RAN1 WI has impact on RAN4 to specify the corresponding requirements. With above, we believe it is necessary to study the test method and test system to support multi-panel Tx/Rx UE. 

Response to Intel:

We see a clear industry need to have FR2 dynamic testing in Rel-17. In addition to being able to verify FR2 performance in real-like environment, specifying dynamic testing system can also save the cost to test the FR2 devices. We also see the comments from companies in other thread i.e., Rel-17 FR2 RF work area, expressing the need for dynamic testing:
Nokia

· Beam Correspondence enhancements (details also depends on Rel-16 progress)

· Study BC enhancements and requirements for dynamic radio conditions (in realistic FR2 deployments conditions vary significantly and it is important to ensure that UEs are able to have and keep good beam correspondence)
Intel

4) Beam correspondence: Support Nokia proposal to “Study BC enhancements and requirements for dynamic radio conditions”. In real deployments, high mobility degrades beam correspondence performance since during the UE Rx beam sweeping in high mobility, the assumption that AoA and received power of DL reference signals keep unchanged does not hold, especially when network only configures SSB reference signals and UE has to rely on multiple SSB bursts to finish Rx beam sweeping. In Rel-17, the mechanism to reduce the mobility impact on beam correspondence performance shall be studied and specified.
Regarding the comments on there are several ongoing OTA SI/WIs, this actually explains the importance of OTA testing for FR2. And based on the previous experience, OTA topic does not need much online time. Usually, OTA experts have a separate room to treat/discuss the related papers. So we don’t see it will be an issue on how to handle the multiple OTA items in RAN4.
We will revise the SID based on the comments.



	vivo
	We suggest to consider the following aspects:

· Performance metrics should be the 1st priority to be stabilized before going into detailed system configuration discussions.
[QC]: In general, the dynamic testing can be used for MIMO T-put verification and some RRM test cases. We can study the potential performance metric in the SI but the main intention is to have the test system supporting dynamic environment. Regarding how to define the requirements, it should be in the scope of WI
· Define the test scenarios, identified by operators, network infrastructure vendors, and UE vendors, including number of emulated gNB sources, BS antenna patterns, UE moving behavior.

· Comprehensive MU budget assessment is necessary for this SI, considering the MU value could be much larger in the dynamic system. 
[QC]: Agree. We can use the output of TR38827 and study the additional MU in dynamic system.
· Feasibility need to be checked with the detailed system MU budget and dynamic range analysis, before making decision on the final probes configuration.
· [QC]: we prefer to reuse the current 3D-MPAC as much as possible.
· Channel modeling framework in TR 38.827 could be the basis for developing new models for dynamic testing.
· [QC]: Agree
· Need to develop new Channel model validation procedure.

· RRM extension for dynamic geometry

Two steps approach should be considered: e.g. dynamic testing based on enhanced 3D-MPAC system with new channel model, and then ideal dynamic with a totally new methodology
[QC]: Thanks for the good suggestion. We will revise the SID to consider the two step approach.

	Huawei
	Thanks for providing the draft SI. In our understanding the outcome of this SI is twofold: new test method with varying channel; test cases which should be executed by using the new test method. 
The current scope seems too open. We would like to make it clear which kind of test cases RAN4 should focus on in this study and would like to keep the cost of test environment under a reasonable level as much as possible.
We have some detailed comments for the proposed objective as below:

The study proceeds within the following scope:

-
Identify the key performance metrics

[Huawei] There are different metrics used for RF, RRM and demodulation requirements. It depends on what test cases will be considered in this SI. We would like to study the necessity and the purpose for introduction of test cases under dynamic environment at the beginning of study item. In our view, we prefer to focus on a number of RRM test cases, e.g., BRF with 2AoA test setup in Rel-15. And we prefer
· No new test case to verify the RSRP, RSRQ accuracy
· No new test case for RF, e.g., reference sensitivity 
· No new test case for demodulation.
The reason is that we think the main purpose of such varying channel testing is mainly to verify the performance related to UE Rx beam sweeping when the propagation conditions of serving cell and/or targeting cell are changed.
[QC]: The initial thinking is to apply the dynamic environment to verify the T-put like MIMO OTA and extend to some of RRM test cases. We can study the potential performance metric in the SI but the main intention is to have the test system supporting dynamic environment. Regarding how to define the requirements, it should be in the scope of WI.
The test method we prefer not to use 3D MPAC, which seems very costly. We prefer to use AWGN/TDL+ variable AoA to model the time varying channel.
[QC]: For T-put verification, TDL doesn’t work to change the AoA/ZoA. In TDL channel model, omni antenna pattern is assumed for UE side. And we have defined CDL channel mode in MIMO OTA SI. We can reuse 3D MPAC as much as possible to save the cost. For RRM test, we can study whether AWGN channel works for dynamic testing. 
-
For the following device types:

-
Smartphone

-
Tablet

-
Other UE types are not precluded for discussion as a second priority
-
The development of test methodology aspects shall initially focus on the smartphone device type

[Huawei] Focus on PC3 in the study, since RRM requirements for PC1, 4 are incomplete, e.g., side condition.
[QC]: We can have PC3 as the first priority.
-    The test methodology shall include both NSA and SA.

·       For setups intended for measurements of UE characteristics in non-standalone (NSA) mode, an LTE link antenna setup is used to configure the NR link

[Huawei] OK

-
Using the channel models defined in [TR38.901] as the basis of the emulated dynamic propagation environment 
[Huawei]: We prefer using AWGN and/or TDL as propagation condition, say, similar channel model used for Rel-15 RRM test cases in TR38.133 as the basis. We prefer AWGN+ varying AoA as the dynamic channel model. In our view, Doppler shift has less impact on RRM test cases.
-
Define the applicable test methodology verification procedures

[Huawei] : OK

-
Develop the preliminary uncertainty budget for the methodology

[Huawei]: we are open to sicussion.
-    Develop channel model and dynamic environment validation procedure to ensure correct implementation and test reproducibility

-    At least the following aspects should be considered for defining the dynamic environment:

-    The number of beams from gNB(s)

[Huawei]: Can we limit to 2 Tx beams? Generally we would like to limit the total probe number which is needed in the test to reduce the test cost.
[QC]: We are OK to limit to 2Tx beams.
-    (Z)AoD and (Z)AoA
[Huawei]: We do not prefer to CDL model. For TDL model, it seems OK to have varying AoA.
[QC]: See the comments above on channel model.
-
UE movement trajectory and orientation relative to the downlink signal(s)
- 
Large scale pathloss, blocking, Doppler shift in channel model

[Huawei] Need more study. When the UE is moving, both AoA and distance/large scale path loss will be changed for both serving cell and target cell. We wonder how we can mimic those parameter changes by rotating the UE in horizontal and/or vertical plane and adjusting transmit power. It seems complicated.

Besides, it also seems complicated in terms of calibration to ensure the signal received will fall within the spherical coverage requirements at each point on the movement trajectory.
Even if we do the good calibration, what UE behaviour do we want to check? We are not sure if the simplified method or the existing requirement can verify such UE behaviour in a relative low cost.
-    At least the following test cases should be studied:

- Verify MIMO Throughput/Sensitivity with rank 2/4 transmission under a dynamic environment

[Huawei] 4-layer MIMO should be precluded, since there is no 4-layer demodulation performance requirements specified.
[QC]: We are OK to remove 4-layer part.
· MIMO Throughput/Sensitivity with dynamic AoA geometry

· MIMO Throughput/Sensitivity with dynamic AoD and AoA geometry

[Huawei]: we do not think the new demodulation performance requirements are needed. What the additional UE functionality or performance do we want to verify considering the existing FR2 demodulation tests and MIMO OTA test?
-
Extend the Rel-15 RRM test cases to dynamic geometry with multiple gNB beams. 

· Radio Link Monitoring 

· Beam Failure Detection 

· TCI state switching

· Beam-level and/or cell-level mobility

[Huawei]: Can we focus on one of RLM, BFR, L1-RSRP. In our view, TCI state switching is not very relevant with Rx beam sweeping. If we understand correctly, Beam-level= L1-RSRP. Cell-level = event triggering measurement. 
-
Support Multi-panel Tx/Rx UE in test environment

[Huawei]: it should be precluded.
[QC]: Please see our response to Samsung. We see a clear need to have multi-panel UE.
During this study item, ongoing communication with 3GPP RAN WG5, CTIA OTA Working Group (MOSG, 5G mm-wave OTA Sub-Working group and MUSG), and CCSA TC9 WG1 shall be maintained to ensure industry coordination on this topic.

	Keysight
	Keysight supports this SI. This work is long overdue and should have been part of Rel-15. The ability of a UE to manage the dynamic geometry for FR2 is fundamental to call setup and link management in the same way a steering wheel keeps a car on a twisty road – it is not a optional extra when we have time, it is basic capability. Regarding channel models, although 38.901 is the basis, it should be noted that 38.901 does not currently include channel models with dynamic large scale parameters. The key new channel models required should focus on dynamic geometry rather than small scale parameters which have been the focus until now. The critical metric to measure is how fast the UE adapts to the new geometry. This can be done through throughput testing but this may be a blunt instrument and RRM test cases may be more insightful.

	Apple
	- Need to clarify the pending relation between various ongoing OTA related WI/SI and this one.

- rank 4 related scope should be removed since only rank2 requirements have been specified

- On “applicable to multi-panel devices (capable of Rx/Tx in 2 directions simultaneously) for forward compatibility”, we don’t see this UE capability has ever been discussed. OTA related test should be studied until the related requirements are introduced.
- In general, the study item is a helpful way to ensure verification systems for FR2 with dynamic environment modeling do not diverge, thereby splintering the FR2 verification ecosystem

	OPPO
	The verification of UE beam management capabilities under real dynamic environment condition is understandable. However, to avoid the discussion too broad and more specific, following items need to be further considered and modified:
1. The dynamic factors need to be down scope, currently it is not clear what is the targeting dynamic scenario to be tested, there are many dynamic factors like AOA/AOD, path loss, SINR, MIMO layers, even blockers. All these dynamic factors make the testing environment somehow unpredictable, and if UE is tested under this environment then to get the stable and repeatable results, long enough testing time is needed, however, this apparently is a big burden for UE certification costs which needs to be avoided. Therefore, it needs to be clear which factor is the most important factor that needs to be tested, and focus on one or two of these factors rather than mix them all.
2. Regarding the throughput and sensitivity test, in our view, the sensitivity test is not needed especially requiring UE continuously rotate during tests. And for the throughput tests which has already been done in the FR2 MIMO OTA test, so the additional value here is the UE keep rotating and calculate the throughput, then in this case the environment should be fixed rather than dynamic, otherwise as pointed in 1) the testing time is unpredictable.
3. Regarding the RRM tests, we see many cases are involved, however, in our view, it is not wise to add many cases here. Focusing on the most critical metric that UE may confront in dynamic environment comparing to the current RRM tests could be enough. Otherwise, if all the cases are put in this SI then why do we need the current RRM tests? Remove the static RRM tests and only do the dynamic RRM tests?
4. Regarding the RANK 4, in our view this is not needed, since currently there is no 4 layer supported. And since this dynamic tests is expected to be quite complex and time consuming, focus on the simple case as a starting point could be useful.

5. Regarding the multi-panel, it should also be deprioritised to make the discussion and system building fast and simple.

	Vodafone
	Vodafone supports this SI and agrees with the views expressed by Keysight. If dynamic factors are not properly considered we risk FR2 not working well at all other than in exceptionally stable/static scenarios. Agree it seems a little early for rank 4 and this should be deprioritised.

	R&S 
	In general, we are supportive of this study item, but we have some concerns about the workload by having in parallel this many SI/WI related to OTA. Furthermore, what kind of dynamic scenarios are to be covered shall be further define in detail during the SI. 

Even though current TR 38.827 could be considered as baseline for demodulation / throughput performance test cases, both the methodology and channel models for FR2 were defined under very precise assumptions that impose limitations to be “upgraded” for dynamic scenarios. Thus, we agree that channel models should be taken from TR 38.901 as starting point.
In case of the RRM test cases:

· The “extended” test cases shall not replace the ones defined for Rel-15 or Rel-16.
· Any further study of the methodology should consider current 2AoA methodologies as the starting point.
The item “Multi-panel Tx/Rx UE in test environment” could be reworded into “The test methodology shall initially assume a black box approach to ensure the test of Multi-panel Tx/Rx UE is covered”.

	Verizon
	We support this study item. For the scope of general devices, the potential enhancements of the testability is needed for the smartphones, but should be not only one. The scope of this study should be extended to other types of devices defined with power classes. All of the types of devices will be growing quickly and require different test methodologies in dynamic test environments. 

For this, we strongly suggest to keep objectives for both 4Rx, multi-panel, and 4-layer TRP in this study. For us, the initial assume a black box approach is needed to ensure the testability of multi-panel Tx/Rx UE covered. The dynamic test of the radiated metrics and test methodology for Rel-17 FR2 NR UEs would be more complicated than before. 
As other comment related this work is the 4-layer demodulation performance requirements seems missing from RAN4 spec, but both RAN1 and RAN2 have completed the TRP requirements in Rel-16. The missing performance requirements should also be covered in Rel-17 too. 


Summary
11 companies expressed their views on the proposed SID. Majority of companies are interested in progressing this work, however, the views on the scope are quite diverse. Based on the comments, the following items should be further clarified to improve the scope:

· Clarify that target is not to add new core requirements or more stringent performance requirements (including MIMO throughput tests)
· If new tests are added, the performance criteria should be based on existing core/performance requirements to the extent possible
· Identify the test scenarios that are of most interest and study the needed test setup and possible performance metrics (throughput test, beam management tests such as RLM, BFR, beam switching)
· the first step for the study should be the UE orientation change scenario
· The second step for the study should be the UE travel based scenario
· Clarify/downscope the dynamic factors or consider them separately to improve test traceability and repeatability
· Remove 4Rx objective

· Clarify that multi panel should be considered just for forward compatibility of the test setup(it is desirable that the test setup discussed/developed in this study can also be used for multi panel UEs)
· “The test methodology shall initially assume a black box approach to ensure the test of Multi-panel Tx/Rx UE is covered” provides a good starting point
· Target of the work should be PC3 UEs (with the first priority)
3. Conclusion

Multiple companies showed a lot of interest in the proposed items for OTA testing/requirement definition. Based on the comments there is a high level of interest to progress this work and most companies agree in principle with the proposed WID/SID.
The objective of the proposed WID/SID can be fine tuned based on the comments from companies, some suggestions are provided in the summary sections. 

The discussion on the scope should continue to reach a stable set of objectives for the proposed work.
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