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Introduction
This document captures companies’ comments on documents related to the handling of OTA work in RAN4.
Deciding potential work around OTA testing
Topics for discussion
· Sub-topic 1-1: Handling 60 GHz test methodology work
· Sub-topic 1-2: Handling of other items in the “umbrella OTA” proposal
· Sub-topic 1-3: Other OTA topics for further discussion
Companies’ views collected
Sub-topic 1-1: Handling 60 GHz test methodology work
Issue 1-1-1: BS OTA test methods
Proposal: Study and define NR 52.6-71 GHz BS OTA methods within the scope of Rel-17 NR 52.6-71 GHz WI, as a part of RAN4 BS conformance requirements objectives

Issue 1-1-2: Scope of the work on UE OTA test methods
Proposal: adopt the following study objectives of UE OTA test methods
-	Study and define the over the air (OTA) test methods for UE RF, RRM, and demodulation requirements for the 52.6-71 GHz frequency range:
-	Extend the applicability of the FR2 OTA UE RF/RRM/demodulation test methods defined in TR 38.810 and TR 38.884 whenever possible
-	Identify any changes needed, including general testing and calibration, permitted test methods, multi-path fading propagation conditions, measurement applicability criteria
-	Establish applicable frequency range for system
-	Determine whether the test system need to test different frequency ranges in the same system (e.g. 24 GHz to 71 GHz)
-	Target device types
-	First priority: Handheld UE, laptop, tablet
-	Focus on devices prioritized in the NR > 52 GHz WI
-	Utilize free space testing configuration for test methods definition

Issue 1-1-3: How to structure the work on UE OTA test methods
Option 1: Add NR 52.6-71 GHz UE OTA test methods objectives into the scope of the ongoing RAN4-led Rel-17 NR FR2 Test Methods Enhancements SI
Option 2: Add NR 52.6-71 GHz UE OTA test methods objectives into the scope of a newly created “umbrella” SI on mmWave OTA test methods

Issue 1-1-4: When to initiate the work on UE OTA test methods
Proposal: The studies can start in Aug 2021 and work plan discussion can take place in May 2021

Please provide comments if any on ...
	Company
	Comments

	Apple
	Issue 1-1-1: we are fine with the proposal
Issue 1-1-2: we agree with the proposed study scope
Issue 1-1-3: Option 1. We do not think that an “umbrella” study item to work on all OTA test methodology is the best way forward. During LTE timeframe OTA work was split by feature and device type (LEE TRP/TRS, Handset TRP/TRS, MIMO OTA). NR OTA work is split by industry need: one track is to develop test methods for core RF/RRM and “baseline” demodulation test cases, and another track is to develop test methods and requirements for radiated multi-antenna performance test cases.  Moving forward, we should continue this organization of the work along both tracks.
Issue 1-1-4: we agree with the proposal

	MTK
	Issue 1-1-3: Option 2. We see the benefit to have an umbrella WI for all OTA-related discussions. It is better to control to work load. It also makes RAN4 discussion more efficient because the conclusions in one issue may be leveraged in another one to avoid repeating similar discussions.

	vivo
	Issue 1-1-1: we support the proposal
Issue 1-1-2: we suggest to add two objectives:
1) study the preliminary measurement uncertainty for 52.6-71GHz
2) study the potential requirement relaxation due to the capability of test system
Issue 1-1-3: we support option1
Issue 1-1-4: the work can be started after RAN4 has some initial discussion on RF requirements. Besides, we prefer to start the study after conclude the testability of n262 (47GHz).  

	Intel
	Issue 1-1-1: Agree (Intel’s proposal)
Issue 1-1-2: Agree (Intel’s proposal). Ok with vivo’s proposal.
Issue 1-1-3: Option 1 is preferred. The ongoing Rel-17 NR FR2 Test methods enhancements SI is already serving as a generic umbrella SI to handle various mmWave OTA aspects coming from different WIs (e.g. 256QAM, 47GHz band). Do not see much need to create another item with a similar purpose.
Issue 1-1-4: Agree (Intel’s proposal). To vivo, the moderator proposal does not contradict to your suggestion and initial RF discussion is scheduled to take place in Q2. So, initial OTA discussions can take place in Q3.

	Qualcomm
	Issue 1-1-1: in our understanding this is already agreed
Issue 1-1-2: The proposed objectives are fine. Should something about calculating MU also be included. based on the current methodology, RAN4 works on a MU
Issue 1-1-3: Option 2. We believe the “umbrella” is the best way forward because RAN4 should try as much as possible to find a unified test solution for all the features. Having separate solutions that are not compatible from a test setup point of view will increase the testing cost(this includes equipment cost, test time, etc). We do not see the connection with LTE which had very limited OTA testing and different requirements/features were not developed at the same time. For example, from the current release, it would be good to have a test setup that can address both >52GHz and multi panel. Furthermore, the testing discussion is handled by the same delegates, grouping in into a single agenda is the simplest way to handle.
Issue 1-1-4: The work can start right away, why wait until August?

	Samsung
	Issue 1-1-3: Option 1.
We don’t think umbrella manner for all OTA items is a manageable and efficient way forward. Though over the air test is common, more specific considerations need to be addressed for different WIs for core requirements. OTA test method has strong relationship with its related core requirements. An umbrella OTA covering RF/RRM/Demod/FeMIMO/HST/etc. will make the objectives too complicated and not manageable. So we prefer to discuss OTA test items case by case.

	ZTE
	Issue 1-1-1: fine with that.
Issue 1-1-2: fine with the proposed objectives.
Issue 1-1-3: fine with option 1 since there are lots of OTA commonality between existing FR2 and 60GHz forseen.  
Issue 1-1-4: fine with that. It’s better to start the work when we have some preliminary conclusion on RF core requirements.

	LG
	Issue 1-1-2: support proposal
Issue 1-1-3: we don’t have strong view, but slightly prefer to handle overall OTA issues with ‘umbrella’ SI.
Issue 1-1-4: we are fine for the proposal if the remaining issues of current FR2 test method enhancement SI are finalized in time.

	OPPO
	Issue 1-1-3: In our view, option 2 is a good idea and might be more efficient and helpful to coordinate the OTA resources in RAN4 group as it was done in Rel-15 that the testability was gathered among RF/RRM/Demod.

	Huawei
	Issue 1-1-1: ok. We can consider the external TR 37.941 on the OTA BS testing as a possible placeholder for any related decision on the 52-71GHz testability (possibly to check this with MCC).
Issue 1-1-2: the scope looks ok. For the comments on MU: isn’t it a common understanding that the MU is part of the work?
For the “frequency range” of the test system: lets clarify that we are not interfering with the discussion on the FR2 extension vs FR3 introduction in topic [24].
Issue 1-1-3: option 1
RF requirements of >52.6GHz can be considered as part of current FR2 enhanced test SI, corresponding RRM and demod requirements doesn't need specific study since Rel-15 /16 FR2 RRM and demod test method can be reused for >52.6GHz.   
Having additionally an umbrella SI in Rel-17 would be confusing. An umbrella for OTA testing is suggested to be postponed till Rel-18, and to continue with the (extensions of) the Rel-17 FR2 enhanced test SI. 
For the number of the proposed topics (60GHz OTA, multi-panel, FR1+FR2, HST, Leftovers from the current FR2 test enh. SI, RRM test enh.) would require some prioritization discussion due to expected workload..
Issue 1-1-4: it is ok to plan for the testability study to (partially) overlap with the work on core requirements, e.g. from May meeting so that we can we can trigger RF core discussion first.

	Sony
	Issue 1-1-2: fine with proposal.
Issue 1-1-3: Option 2 with a new “umbrella” SI is preferred. 

	CAICT
	Issue 1-1-1: we agree with the proposal.
Issue 1-1-2: fine with the proposed objectives
Issue 1-1-3: we are fine with option 1. The ongoing FR2 Test Methods Enhancements SI is working on the extension of higher bands (i.e. n262), which has something in common with 52.6-71GHz project.
Issue 1-1-4: we prefer to start the work after some of the RF requirements become available and discuss whether the permitted test method could be reused for 52.6-71GHz. Before that, we are ok to discuss the work plan first.

	Nokia
	Issue 1-1-1: we agree with the proposal.
Issue 1-1-2: fine with the proposed objectives
Issue 1-1-3: neutral
Issue 1-1-4: support the proposal.

	Ericsson
	Issue 1-1-1: We are fine with the proposal.
Issue 1-1-2: We are fine with the proposed objectives
Issue 1-1-3: Either option is fine
Issue 1-1-4: Support the proposal on time plan.

	R&S
	Issue 1-1-2: We support this set of objectives, although the scope of test methods should also include the additional methods identified in RAN5 and covered in TS 38.508-1. Therefore, we propose the following change to this objective:
· Extend the applicability of the FR2 OTA UE RF/RRM/demodulation test methods defined in TR 38.810, TR 38.884 and TS 38.508-1 whenever possible
To Huawei’s comment about MU, testability work in RAN4 typically takes care of the preliminary assessment of the MU, but the final MU assessment is RAN5 responsibility.
Issue 1-1-3: We prefer Option 1.
Issue 1-1-4: We share similar views that waiting for some requirements to be defined is desirable before starting the testability work.


Sub-topic 1-2: Handling of other items in the “umbrella OTA” proposal
Issue 1-2-1: Whether work on multi panel UE Rx/Tx testing can be addressed by RAN4
Option 1: The “umbrella OTA” SI can address this objective
Option 2: Other views?

Issue 1-2-2: Whether work on FR2 HST testing can be addressed by RAN4
Option 1: The “umbrella OTA” SI can address this objective
Option 2: Other views?

Issue 1-2-3: Leftovers from the current FR2 test enhancements SI, if any, can be addressed by RAN4
Option 1: The “umbrella OTA” SI can address this objective
Option 2: Other views?

Please provide comments if any on …
	Company
	Comments

	Apple
	Issue 1-2-1: During RAN #89 the scope of Dynamic OTA was discussed [RP-202906], with the original proposal having included an objective related to “multi-panel Tx/Rx UE.” Further discussions during the meeting raised technical concerns with the objective, and the eventual proposed SID, which was postponed at the close of the meeting, omitted multi-panel from the scope. Below is a Qualcomm comment from the relevant discussion in [RP-202906]:
We have removed the multi-panel in the revised SID. Whether and how to deal with multi-panel UEs can be further discussed in working group meeting in agenda items of FeMIMO, FR2 HST, Testability enhancement, or Dynamic OTA WI/SI. We think it is necessary to consider the forward compatibility for above FR2 OTA items.
It is our suggestion to focus on making progress based on last meeting’s outcome, which has essentially restricted FR2 enhancements of MIMO OTA to two test scenarios: UE rotation-based and UE travel-based.
Issue 1-2-2: Similarly to the comment in Issue 1-2-1, we assume the proposal can somehow fit into the scope of “UE travel-based” scenario as dynamic enhancement of MIMO OTA test methodology.  
Issue 1-2-3: If the FR2 test method enhancement SI has leftover items upon its completion, then we agree that a discussion on how to handle such items can be useful, although we are not ready to agree that this work shall be encapsulated in an “umbrella” OTA SI. Our preference is to separate enhancements of the MIMO OTA test methodology (e.g. UE rotation-based and UE travel-based scenarios) from enhancements of the “baseline” RF/RRM/demodulation test methods, as defined in TR 38.810 and TR 38.884.

	MTK
	In general we think all Rel-17 related issues can be considered in this umbrella WI. RP can later deprioritize/adjust objectives based on the inputs or workload in RAN4. 

	Intel
	Issue 1-2-1: The multi-panel RX has not been well studied in RAN4 so far. The baseline functionality was enabled in RAN1, but the possible impacts on RAN4 RF/RRM/Demod requirements need further evaluation. We think that the OTA test methods work should be performed in parallel to the work on Core requirements. However, such work is out of scope of the Rel-17 FeMIMO work and may have quite big scope. So, we prefer to handle this at a later stage jointly.
Issue 1-2-2: The specifics of FR2 HST testing is unclear. Is it expected that this would require dynamic OTA testing?  
Issue 1-2-3: The current FR2 test methods enhancements SI is still ongoing and it is premature to discuss.

	Qualcomm
	Isssue 1-2-1: Option 1. for now the other option would be to treat each of these features individually in their corresponding WI or in separate SI(big increase in overhead). for now, dymamic OTA testing has nothing to do with multi panel or FR2 HST. These are features that RAN WGs are working on in Rel.17 and without ways to testing them, they are useless(especially multi panel since it’s for hand held device also). The idea behind including multi panel in the dynamic OTA testing proposal was to have a test setup compatible with both to reduce the cost. If the dynamic OTA testing was not approved, this does not mean that RAN4 should not address multi panel testing. Ideally, RAN4 should do both but it is not clear if this is possible.
Irrespective of the actual handling, testing of multi panel Rx/Tx and FR2 HST should be addressed.
We would also be fine to have a new dyamic OTA testing SI that also addressed multi panel such that the test setup is compatible to both.
We do not understand Intel’s comments that multi-panel is out of scope of Rel.17 FeMIMO. This feature is not addressed by RAN4?
Issue 1-2-2:We woud prefer Option 1. We are open to discuss other options, including the suggestion from Apple. However, dynamic OTA testing had handheld devices as the main target. FR2 HST is based on a different form factor so the testing solutions are likely to be different.
Issue 1-2-3: We would prefer to handle all OTA discussions into a single item to reduce the overhead and facilitate a common discussion. We also believe that OTA enhancements will be come up on a regular basis in the future and having a framework to address them already agreed will avoid repeating the same discussions.

	Samsung
	As commented in sub-topic 1-1, an “umbrella OTA” is not preferred. Multi-panel UE OTA testing have been discussed in previous RAN plenary meeting and the necessity is not identified yet. About FR2 HST, it is a special scenario and we are not sure if it is too early to discuss dedicated OTA test when core requirement is still under discussion.

	OPPO
	The contents can be further discussed when the SID is provided, and at this point all the OTA topics especially in FR2 might be potentially be the considered within a umbrella WI.

	Huawei
	The FR2 test methods enhancements SI is ongoing. Unclear why not to extend it if needed and if possible from the TU/workload perspective in Rel-17. With all the concepts on table, some prioritization would be needed. The concept of umbrella SI for OTA is rather proposed to be postponed till Rel-18. 
Issue 1-2-1: 'Multi-panel' discussion does not seem to be mature enough to decide on the new testing requirements in RAN4. 
Issue 1-2-2:  more clarification would be needed. This seems to be premature at this stage. 
Issue 1-2-3: as above: The FR2 test methods enhancements SI is still ongoing.

	Sony
	Issue 1-2-3: it is too early to conclude on this aspect since the current SI is still ongoing. Also, even if there would be some issues will not be concluded, we need to further identify if they need to be addressed in the future.


	CAICT
	Issue 1-2-1: agree with Intel.
Issue 1-2-3: it is premature to discuss this topic now.

	R&S
	Issue 1-2-1: In our understanding, multi panel UE Rx/Tx testing is covered already in current FR2 methodologies based on the applicability already defined in TR 38.810 (i.e. DUT Antenna configurations 2 and 3). Any further testability study can focus on the extension of this “DUT Antenna configuration” to ensure it covers multi panel UE Rx/Tx testing.
On the other hand, new types of requirements defined for this feature (e.g. Dynamic Scenarios for MIMO OTA) require a completely separate list of objectives.



Sub-topic 1-3: Other OTA topics for further discussion
Issue 1-3-1: Whether work on RRM testing enhancements (tests not covered in Rel.15 and 16) can be addressed by RAN4
Proposal: company views to further elaborate on this proposal in RP-210506 are encouraged

Issue 1-3-2: Whether work on FR1+FR2 testing (actual tests will depend on FR1 OTA requirements, however, test method study can start) can be addressed by RAN4
Proposal: company views to further elaborate on this proposal in RP-210506 are encouraged

	Company
	Comments

	Apple
	Issue 1-3-1: Would this proposal match the scope of dynamic OTA, as outlined last meeting, or is there new scope envisioned?
Issue 1-3-2: The principle of frequency range partioning of NR into FR1 and FR2 was heavily influenced by conducted vs. OTA test methodology capabilities. This partitioning has allowed TS38.101-3 to capture FR1-related and FR2-related RF requirements for UEs operating both FR1 and FR2 as separate references to 38.101-1 and 38.101-2, respectively. It is not clear to us what additional value FR1+FR2 test methods (and requirements) can bring from a conformance perspective.

	MTK
	Issue 1-3-1: Clarification is needed. Is this to extend the current RRM test cases with AoA Setip #1/#2to Setup #3/#4 or to introduce a brand new test with UE rotation?
Issue 1-3-2: Some of the RRM core requirements (e.g., BWP switch and SCell activation in multiple CCs) are not testable because the FR1 link quality is not guaranteed in OTA environments. We think it is beneficial to at least have some study on the feasibility.

	vivo
	Issue 1-3-1: we need some clarification feedback, does this RRM enhancement mean the new requirements defined in Rel-17 Fe-RRM WI? 
Issue 1-3-2: given that in the FR2 test system, the FR1 link is only for connection but without signal power control, we believe the FR1 OTA performance should be (at least) preliminarily identified, to make sure that the FR1 link has sufficient SNR in a typical chamber. 
Otherwise, the test system would need to calibrate the FR1 link accurately, then the system needs big update to ensure the quality of the quiet zone, calibration and test procedure for both FR1 and FR2 frequency range. 
Therefore, we prefer to postpone this study after some initial FR1 OTA performance are collected in the TRP/TRS WI.   

	Intel
	Issue 1-3-1: Further clarifications on the details of the proposal are needed (i.e. which exactly requirements are proposed).
Issue 1-3-2: Further discussion on FR1+FR2 testing can be considered in the scope of the item. In RAN4 #98e a number of RRM FR1+FR2 tests were decided not to be defined due to companies concerns on feasibility. Additional studies to confirm the feasibility and identify appropriate side conditions for FR1+FR2 testing can be helpful.

	Qualcomm
	Issue 1-3-1: We believe there is big need in the industry to test even basic scenarios like UE rotation that are not currently covered. The currently defined FR2 RRM testing only cover very basic functionality and do not guarantee that devices perform well in the field. The proposals in the dynamic OTA SI are a good starting point, maybe work on at least a subset of the proposals can be started(e.g. UE rotation).
Issue 1-3-2: Current RAN4 specifications have requirements for devices that operate simultaneously in FR1 and FR2, however, testing is separate. As such, there is clear gap in the coverage of conformance testing. For example, demod requirements assume simultaneous operation but conformance testing does not cover these aspects. In order to ensure that devices are behaving properly, the industry needs a solution to test simultaneous FR1+FR2 operation.
As already stated, a prerequisite for this is having OTA requirements(TRP/TRS) for FR1. We believe that RAN4 can work on the test methodology in parallel with the TRP/TRS WI in which requirements will be defined.

	LG
	Issue 1-3-1: clarifications are needed. In my understanding, there were no discussions on RRM testing enhancements.

	OPPO
	Issue 1-3-1: Need clarification on the contents and what was missed in Rel-15/Rel-16.
Issue 1-3-2: Need clarification on the detailed contents of what FR1+FR2 requirements are planning to be studied.

	Huawei
	Issue 1-3-1: more clarification on the proposals would be needed. We have concerns on the amount of the testability proposals under discussion. Prioritization needed. 
Issue 1-3-2: more clarification needed on the details of the proposal. 
General comments: it may be easier to trigger offline work on the new SID/ SID revision (depending on the “umbrella” decision) to depict all the envisioned work to be completed in Rel-17.  

	CAICT
	Issue 1-3-1: Need further clarification. What kind of RRM testing enhancement?
Issue 1-3-2: Further discussion on FR1+FR2 testing can be considered.

	Ericsson
	Issue 1-3-1: Before agreeing RRM testing enhancements we should identify what are the aspects/issues to address otherwise the scope will be too broad. 
Issue 1-3-2: We support the proposal that RAN4 studies and develop FR1+FR2 OTA testing. There are many FR1+FR2 tests which cannot test FR1. In our view the aim is to enable testing of FR1 in FR1+FR2 tests.

	R&S
	Issue 1-3-1: Need further clarification. Which RRM test cases are meant in this proposal?
Issue 1-3-2: The technical challenges to enable an FR1+FR2 OTA testing methodology impose large changes to current systems (either FR1 OTA or FR2) that require a completely new approach. Therefore, we don’t think this can be considered just as a minor item to be added before having a detailed definition of the objectives for such method.



Initial summary of discussion 
Sub-topic 1-1: Handling 60 GHz test methodology work
Issue 1-1-1: BS OTA test methods
Consensus is observed among companies which commented (Apple, vivo, Intel, Qualcomm, ZTE, Huawei, CAICT, Nokia, Ericsson) on the following proposal (with no companies voicing opposition):
-	Recommended agreement: Study and define NR 52.6-71 GHz BS OTA methods within the scope of Rel-17 NR 52.6-71 GHz WI, as a part of RAN4 BS conformance requirements objectives
One company suggested the following proposal to organize the related work:
-	Proposal: Consider the external TR 37.941 on the OTA BS testing as a possible placeholder for any related decision on the 52-71GHz testability (possibly to check this with MCC)
Company views on this proposal are encouraged during the next round of discussion.

Issue 1-1-2: Scope of the work on UE OTA test methods
Consensus is observed among companies which commented (Apple, vivo, Intel, Qualcomm, ZTE, LG, Huawei, Sony, CAICT, Nokia, Ericsson, R&S) on either adopting the proposed work scope or improving it with the following proposals:
-	study the preliminary measurement uncertainty for 52.6-71GHz (vivo, Qualcomm, Huawei)
-	study the potential requirement relaxation due to the capability of test system (vivo)
-	For the “frequency range” of the test system: lets clarify that we are not interfering with the discussion on the FR2 extension vs FR3 introduction in topic [24] (Huawei)
-	also refer to TS 38.508-1 for the “extend the applicability” objective (R&S)
Company views on the refinement of the proposed scope of work on UE OTA test methods are encouraged during the next round of discussion.

Issue 1-1-3: How to structure the work on UE OTA test methods
Company views have diverged on this issue with the following summary of company positions expressed during the initial round:
-	Option 1: Add NR 52.6-71 GHz UE OTA test methods objectives into the scope of the ongoing RAN4-led Rel-17 NR FR2 Test Methods Enhancements SI
Supported by: Apple, vivo, Intel, Samsung, ZTE, Huawei, CAICT, R&S (8)
-	Option 2: Add NR 52.6-71 GHz UE OTA test methods objectives into the scope of a newly created “umbrella” SI on mmWave OTA test methods
Supported by: MTK, Qualcomm, LG, OPPO, Sony (5)
Although a majority view is emerging around Option 1, it should also be recognized that significant support for organizing UE OTA test methods work in RAN4 in an umbrella SI also exists.  Perhaps there is a dependency between stabilizing the scope of the OTA items listed in Sub-topic 1-2 and finding consensus on Issue 1-1-3.
-	Moderator’s proposal: It is proposed to seek a way to agree Option 1 for Issue 1-1-3 in a package with an agreement on how to handle the proposals in Sub-topic 1-2.
Company views on how to proceed with Issue 1-1-3 are are encouraged during the next round of discussion.

Please provide your comments to Sub-topic 1-1 in the table below.
	Company
	Comments

	Qualcomm
	Issue 1-1-2: we agree with the 1st sub-bullet. the 2nd sub-bullet needs clarification, why should the requirement be relaxed because of the test equipment? in the worst case, RAN5 might relax the pass/fail criteria but requirement itself should not be relaxed. 3rd sub-bullet, we do not see the need for this clarification as it is obvious. for 4th sub-bullet, this is fine for us
Issue 1-1-3: Questions to the proponents/supporters of Option 1: With this approach, how to make sure that requirements for different testing needs are handled together to have enough verstatility in the testing methods. How do we avoid having this discussion repetitively in the plenary in how to handle new work and in which container should it go? Is the view that just this item should have separate treatment and other proposals could go into an “umbrella” item?
We still believe that the umbrella approach is best and haven’t seen any convincing argument to adot Option 1.

	Intel
	Issue 1-1-1: Agree with the recommended agreement. Also fine with consider the external TR 37.941 on the OTA BS testing as a possible placeholder for any related decision on the 52-71GHz testability. There is no urgency to decide on the TR and we can further check with MCC if such approach is acceptable.
Issue 1-1-2: Agree to “study the preliminary measurement uncertainty for 52.6-71GHz” and to “refer to TS 38.508-1 for the “extend the applicability” objective. We think that no Core requirements relaxations are needed due to test system constraint. In case any issues with testing are identified, then they can be handled on a case by case basis (e.g. relax pass/fail as mentioned by QC)
Issue 1-1-3: Overall it seems that all companies agree that a dedicated umbrella item is needed. The main difference between Options 1/2 is whether ongoing RAN4-led Rel-17 NR FR2 Test Methods Enhancements SI can be considered as such “umbrella” item. From our point of view, extension of the ongoing item is the simplest solution and we can agree to treat Rel-17 NR FR2 Test Methods Enhancements SI as an umbrella item. Additional items can be considered subject to the consensus and this can be business as usual. RAN can set certain deadlines to bring new Rel-17 proposals with OTA OTA impacts. We can also agree that all mmWave OTA aspects shall be handled within a single SI per release.

	MTK
	Issue 1-1-3: Extending the current Rel-17 NR FR2 Test Methods Enhancements SI to become the so-called umbrella item is OK to us. We believe that the umbrella approach is more efficient in both RAN4 and RANP discussion. One thing to note is that the scope may not be FR2 only. FR1+FR2 testability should also be investigated.

	Ericsson
	Issue 1-1-1: we are ok to use the external TR 37.941 on the OTA BS testing as a possible placeholder for any related decision on the 52-71GHz testability
Issue 1-1-2: We are ok with the first and 4th bullets.
Issue 1-1-3: Extending the scope of the ongoing RAN4-led Rel-17 NR FR2 Test Methods Enhancements SI is better approach as there may be relation to existing work and also less overheads. We therefore support option 1.

	Apple
	Issue 1-1-2: We are fine to incorporate all of the proposed clarifications in the objectives
Issue 1-1-3: Over the course of 3 NR releases, RAN4 has followed the same pattern to OTA work:  one track dedicated to FR2 test method development to address the verification of RF, RRM, and “basic” demodulation test cases, and another track dedicated to FR1&FR2 MIMO OTA test method and requirements. Our understanding of Sub-topics 1-2 and 1-3 is that all of the additional proposals are generally enhancements of the MIMO OTA test setup, where UE rotation, UE motion, and, potenially, multiple DL signals are emulated. Handling such a diverse set of test methods and requirements can become very cumbersome under a single “umbrella,” while Option 1 creates a path to accommodate all of the proposals seen so far in a manageable way.

	Xiaomi
	Issue 1-1-2: Agree the first bullet point. For the second bullet point, we believe the test equipment capability influent the uncertainty so it is ok to investigate the impact from uncertainty point of view. 
Issue 1-1-3: Extending current Rel-17 SI as NR FR2 test method enhancement is more appropriate wayforward as it has less impact on the RAN4 non-spectrum WID discussion hence we support option 1.  

	Sony
	Issue 1-1-2: we support first bullet point but has concerns on the second bullet points. We don’t really understand why the requirement should be relaxed due to the test equipment, is this about studying MU or TT?
Issue 1-1-3: We have no strong opinion, but we think that the current SI is for FR2 test enhancement which may not be able to cover all the proposed aspects (e.g., FR1+FR2). In addition, we would like to understand if new objectives would be added to the current SI, how it will affect the schedule of current ongoing objectives in this SI?



Sub-topic 1-2: Handling of other items in the “umbrella OTA” proposal
Issues 1-2-1 and 1-2-2: Whether work on multi panel UE Rx/Tx and FR2 HST testing can be addressed by RAN4
For both issues 1-2-1 and 1-2-2 company views are generally not converged, and a number of companies have requested clarification on the specific study objectives to consider.  Given the Moderator’s proposal in Issue 1-1-3, an agreement on how to handle the proposals in this Sub-topic can help the group to achieve consensus.
-	Moderator’s proposal 1: Proponents are encouraged to share a list of objectives for the group to consider
-	Modetator’s proposal 2: Companies are encouraged to share their view how further discussion of these objectives shall proceed

Issue 1-2-3: Leftovers from the current FR2 test enhancements SI, if any, can be addressed by RAN4
Since the FR2 test enhancement SI is still ongoing, there was no consensus what leftover items need to be considered.

Please provide your comments to Sub-topic 1-2 in the table below.
	Company
	Comments

	Qualcomm
	Issue 1-2-1:
Moderator’s proposal 1:
For multi panel the main objective would be something like: develop test methodologies to verify RF/RRM and demod requirements with signals incident on the device from multiple AoA simultaneously (start with 2 AoA). The test setup should be such that any angle combination over the sphere should be covered.
All other generic objectives such as development  of Mus, use of channel models from the TR, etc would also be included. 
Moderator’s proposal 2:
These objectives should be finalized ASAP so that work can start since this is part of Rel.17  objectives in a on-going WI. Without have some test methodology, there is little value/incentive for RAN4 to develop requirements for this feature
Issue 1-2-2:
Given the state of the ongoing enhancements SI, we believe there will be leftovers that RAN4 should still work on. If there is nothing, this is not a problem. Less work in RAN4 is a good thing 😊.

	Intel
	Issues 1-2-1 and 1-2-2: The main problem which we see for multi-panel devices is that the scope of RF/RRM requirements is quite unclear. As we mentioned in the original reply the multi-panel RX was considered in the Rel-16 eMIMO WI scope, but actually RAN4 did not define any specific requirements for 2 panel devices. For FR2 HST we think that basic test setups can be reused to perform testing. At least initial agreements on the device characteristics as well as beam management are required to identify possible impacts on HST. So, we prefer to come back to HST testing discussion at a later stage.
Issue 1-2-3: Agree with moderator

	MTK
	Issues 1-2-1 and 1-2-2: If some of the details are not 100% clear at this moment, we still prefer to have a place holder in the WID. Whether to start the work in RAN4 can be up to later RAN1/4 discussion and inputs from companies. 

	Apple
	Issue 1-2-1: 
Moderator’s Proposal 1:
We don’t quite understand the justification of introducing RF requirements for test environments which model multi-angle incident signals, as seen in Qualcomm’s comment. We suggest focusing on RRM and demodulation test methods with a view toward reuse as follows:
 “Develop test methodologies to verify RRM and demod requirements with signals incident on the device from multiple AoA simultaneously (start with 2 AoA), aiming to reuse the relevant methodologies in TR 38.810, TR 38.884, and TS 38.509-1 as much as possible.”
Moderator’s Proposal 2:
We recommend handling the proposed objectives as an enhancement study of the FR2 MIMO OTA test methodology.  Once the scope of the study is stabilized, we are fine to start the work in parallel with the MIMO OTA requirements work.

	Xiaomi
	For multi-panel we think there is no specific RF requirement defined yet hence to start the investigation of test method is premature.

	
	



Sub-topic 1-3: Other OTA topics for further discussion
Issue 1-3-1: Whether work on RRM testing enhancements (tests not covered in Rel.15 and 16) can be addressed by RAN4
All companies that shared views (Apple, MTK, vivo, Intel, LG, OPPO, Huawei, CAICT, Ericsson, R&S), other than the proponent company, expressed the desire for more clarification.

Issue 1-3-2: Whether work on FR1+FR2 testing (actual tests will depend on FR1 OTA requirements, however, test method study can start) can be addressed by RAN4
The company responses can be categorized as follows:
-	No (Apple)
-	Yes (MTK, Intel, Qualcomm, CAICT, Ericsson)
-	Postpone until FR1 OTA perfomance is collected (vivo)
-	Further clarification requested (OPPO, Huawei, R&S)
With a majority of companies at least not opposed to this work, it seems feasible to continue this discussion further to identify the feasibility and scope of study.
-	Moderator’s proposal: Proposals on feasibility and potential scope of study to enable FR1+FR2 testing are encouraged for the next RAN meeting.

Please provide your comments to Sub-topic 1-3 in the table below.
	Company
	Comments

	Qualcomm
	Issue 1-3-1:
We believe the current RAN4 RRM tests are too simplistic and do not cover all the requirements. For example, there is no test to check that the UE can track a gNB beam without creating interruptions(a test showing that UE can switch Rx beam autonomously without creating interruptions). One possible way to address this is to have a test in which the device is rotated but this is not the only option. The dynamic OTA testing proposal contains a proposal for the UE rotation based scenario which can be referenced. Alternatively, a generic objective like: develop test methodology for a scenario in which the device must switch Rx beams autonomously to track changes in the direction of incoming signals. 
Issue 1-3-2:
The proposal is to study the testing setup to be able to verify the performance of devices when operating simultaneously in both FR1 and FR2. Right now there is a hole in the conformance testing framework since this is not testable. For example, tests to check that devices meet the requirements: on interruptions between FR1 and FR2, on demod throughput on both FR1 and FR2, do not cause any MSD between FR1 and FR2, etc. As already stated, the work on the methodology can start at the same time with the TRP/TRS for FR1 since the actual requirements should not have impact on the test method or impact is very limited.

	Intel
	Issue 1-3-1: We are open to consider selected dynamic OTA tests. Further discussion on the exact scope and prioritization can be helpful. Also, it may need some alignment with the RRM tests definition work. The QC proposal to “develop test methodology for a scenario in which the device must switch Rx beams autonomously to track changes in the direction of incoming signals” is a good starting point.
Issue 1-3-2: Agree with moderator proposal to discuss FR1+FR2 testing in the next RAN meeting. Overall, the work scope may not necessarily be related to the progress of FR1 OTA performance. As the minimum, we suggest to further confirm Rel-15 conclusions and clarify the applicability of FR1+FR2 testing. For instance, we expect that the test system may need to ensure at least certain minimum signal levels are provided for FR1 to guarantee that the control channels can be received by the UE.

	MTK
	Issue 1-3-1:
More discussion is needed. At least to our understanding, even in current RRM tests we only select the subset of AoAs at which UE fulfils the EIS spherical coverage requirement. An arbitrary rotation to the UE seems not guarantee the same EIS spherical coverage requirement can still be fulfilled along the rotation trajectory. We are not clear on how this should be done and would like to hear more clarifications.
Issue 1-3-2:
We believe the intention is to at least study the feasibility of FR1+FR2 joint testing. Whether to introduce the corresponding test cases should be up to the conclusion of the study. In this sense, we suggest to start the study early.

	Ericsson
	Issue 1-3-2: we are fine with the moderator’s proposal.

	Apple
	Issue 1-3-1:
We are fine to introduce a UE rotation scenario into the scope of the enhanced MIMO OTA study (please see our comment to Issue 1-2-1).
Issue 1-3-2:
A conformance test system which can verify both FR1 and FR2 RF requriements is significantly more complex than the sum of the separate FR1 and FR2 parts. We should be very careful in the justification of such test scenarios.

	Xiaomi
	Issue 1-3-2：
We agree that “Postpone until FR1 OTA perfomance is collected” hence moderator’s proposal is fine to us.

	Sony
	Issue 1-3-2: agree the moderator’s proposal.



Intermediate summary of discussion 
Sub-topic 1-1: Handling 60 GHz test methodology work
Issue 1-1-1: BS OTA test methods
Consensus is observed, and the following are recommended as agreements:
-	Study and define NR 52.6-71 GHz BS OTA methods within the scope of Rel-17 NR 52.6-71 GHz WI, as a part of RAN4 BS conformance requirements objectives
-	Consider the external TR 37.941 on the OTA BS testing as a possible placeholder for any related decision on the 52-71GHz testability (possibly to check this with MCC)
Based on the above, it is the Moderator’s proposal to determine whether the agreement above should be captured in a reivision of the 52.6-71 GHz WID during the final phase of email discussions.  

Issue 1-1-2: Scope of the work on UE OTA test methods
In the initial round of discussion, support was provided by 12 companies. (Apple, vivo, Intel, Qualcomm, ZTE, LG, Huawei, Sony, CAICT, Nokia, Ericsson, R&S). No objections received.
The following preferences have been expressed by companies related to the proposals to enhance the scope of study:
-	Proposal 1: study the preliminary measurement uncertainty for 52.6-71GHz (vivo, Qualcomm, Huawei, Apple, Intel, Ericsson, Xiaomi, Sony)
-	Proposal 2: study the potential requirement relaxation due to the capability of test system (vivo, Apple, Xiaomi)
-	Proposal 3: For the “frequency range” of the test system: lets clarify that we are not interfering with the discussion on the FR2 extension vs FR3 introduction in topic [24] (Huawei, Apple)
-	Proposal 4: also refer to TS 38.508-1 for the “extend the applicability” objective (R&S, Qualcomm, Intel, Ericsson, Apple)
Proposal 1 is supported by 8 companies with no opposition, and Proposal 4 is supported by 5 companies with no opposition. Both Proposal 2 and Proposal 3 triggered some negative comments from some companies. Together with Proposals 1 and 4 from above, the following scope of the study seems stable:
-	Study and define the over the air (OTA) test methods for UE RF, RRM, and demodulation requirements for the 52.6-71 GHz frequency range:
-	Extend the applicability of the FR2 OTA UE RF/RRM/demodulation test methods defined in TR 38.810, TR 38.884, and TS 38.508-1 whenever possible
-	Identify any changes needed, including general testing and calibration, permitted test methods, multi-path fading propagation conditions, measurement applicability criteria
-	Establish applicable frequency range for system
-	Determine whether the test system need to test different frequency ranges in the same system (e.g. 24 GHz to 71 GHz)
-	Target device types
-	First priority: Handheld UE, laptop, tablet
-	Focus on devices prioritized in the NR > 52 GHz WI
-	Utilize free space testing configuration for test methods definition
-	Study the preliminary measurement uncertainty

Issue 1-1-3: How to structure the work on UE OTA test methods
The discussion how to structure the work on UE OTA test methods has evolved from the situation in the initial phase to better alignment based on the following Moderator’s proposal:
-	Moderator’s proposal: It is proposed to seek a way to agree Option 1 for Issue 1-1-3 in a package with an agreement on how to handle the proposals in Sub-topic 1-2.
This proposal is supported by Apple, vivo, Intel, Samsung, ZTE, Huawei, CAICT, R&S, MTK, Ericsson, Xiaomi (11 companies) and is objected by Qualcomm and Sony.
Based on the majority view, it is recommended to generate a revision of the FR2 test methodology enhancement SID to capture the study scope (Issue 1-1-2) and to provide an updated time unit estimate for the study with the updated scope. Following the Moderator’s proposal, agreement on the revised SID is recommended to be conditioned on an agreement on how to handle the proposals in Sub-topic 1-2.

Please provide your comments to Sub-topic 1-1 in the table below.
	Company
	Comments

	Nokia
	would very good to mention in the SI/WI description(s) that unfinished UE testability aspects do not impact setting UE core requirements and completing the >52.6 GHz WI.

	Huawei
	Issue 1-1-1: we are OK with moderator proposal to include BS OTA test methods within the scope of Rel-17 NR 52.6-71 GHz WI and consider external TR 37.941.
Issue 1-1-2: the proposed scope is acceptable for us.
Issue 1-1-3: we are OK to revise FR2 test methodology enhancement SID to capture the study scope (Issue 1-1-2) and update the TU. For sub-topic 1-2, we need separate discussion.

	Keysight
	Issue 1-1-1: Happy with moderator’s proposal
Issue 1-1-2: The proposed list is a good start. The implied/actual priority need some work. Higher carrier bandwidths need to be assessed and the need for CA in the new range. The question on determining frequency range of the system is critical since the addition of a new frequency range, likely with new hardware, will not natively support existing FR2 bands down to 24 GHz. So consideration of likely test system combinations is a major factor and not something that can be easily modified. Expectations need to be explicitly set on this issue before serious work can begin on usable methods and designs for MU analysis.
Issue 1-1-3: The organization of the work between existing and new SIs should not alter what really matters which is to get the scope, priority and workload of all OTA related studies correct. The organization of the work should be transparent to how these criteria are set and executed. Currently, there is a growing list of OTA related work that requires new test method development including:
· Ongoing basic enhancements (Rel-15 onwards) as per current FR2 SI (path loss, polarization, inter-band CA, extreme temp range etc.)
· 52.6 - 71 GHz – New fundamental frequency range with big implications on 
· Multi-panel – This has fundamental impact on test system design as it requires at least two AoA, potentially covering a sphere
· Dynamic OTA – Has some similarities with multi-panel but also includes needs for angular evolution
· HST – A special case of dynamic OTA but for vehicle mounted devices and may require emulation of very dynamic scenarios, possibly dual independent AoA (not device rotation) for multi-panel
· FR1 + FR2 – This has big implications on current test system designs depending on if the second OTA link is to be calibrated
· Further enhancements from Rel-15/16 not already covered
Before commitments can be made to the start times, final scope and priority of new OTA studies there should be an assessment of the capacity of the OTA community to work on new issues and the subsequent additional work should be prioritized and fit into the available resources. Whether we do ten things in parallel or one thing at a time is a choice that needs to be made, with implications on when specific pieces of work and the associated test systems will become available. After such an assessment, the best organizational approach should become apparent in order to best deliver the agreements on scope and priority.

	Intel
	Issue 1-1-1: Agree
Issue 1-1-2: Agree with the proposed objectives. Also, agree with Nokia suggestion. 
To Keysight – the aspect of frequency range was reflected in the objectives (“Establish applicable frequency range for system. Determine whether the test system need to test different frequency ranges in the same system (e.g. 24 GHz to 71 GHz)”)
Issue 1-1-3: Agree to revise FR2 test methodology enhancement SID to capture the study scope. We are open to consider additional objectives for other OTA aspects. Same time, it seems that the discussion is not very mature, and we can come back to the resto objectives in June.


	vivo
	Issue 1-1-2: support the proposed objectives from moderator
Issue 1-1-3: support to revise the FR2 enhancement SID to add the objectives in issue 1-1-2.

	
	



Sub-topic 1-2: Handling of other items in the “umbrella OTA” proposal
Issues 1-2-1 and 1-2-2: Whether work on multi panel UE Rx/Tx and FR2 HST testing can be addressed by RAN4
A potential list of objectives to study is emerging, based on the company comments to Issues 1-2-1 and 1-2-2.
Issue 1-2-3: Leftovers from the current FR2 test enhancements SI, if any, can be addressed by RAN4
Since the FR2 test enhancement SI is still ongoing, there was no consensus what leftover items need to be considered.

Based on the company comments, the following list of potential objectives takes the union of all proposed objectives:
-	Develop test methodologies to verify RF/RRM and demod requirements with signals incident on the device from multiple AoA simultaneously (start with 2 AoA)
-	The test setup should be such that any angle combination over the sphere should be covered.
-	Develop test methodologies to verify RRM and demod requirements with signals incident on the device from multiple AoA simultaneously (start with 2 AoA), aiming to reuse the relevant methodologies in TR 38.810, TR 38.884, and TS 38.509-1 as much as possible.
-	All other generic objectives such as development  of MUs, use of channel models from the TR, etc would also be included.
Companies are encouraged to share comments to further improve and refine the proposed study scope during the next round of email discussions.

Please provide your comments to Sub-topic 1-2 in the table below.
	Company
	Comments

	Huawei
	Regarding the moderator proposed union of objectives, we are not in favor of adding those objectives because the proposals seems pre-mature to us. With signals incident from multiple AoA simultaneously, the existing demodulation and RF/RRM requirements cannot be reused. So the proposals is not only related to new test method but also to new requirements.
We understand that the proposed objectives may have some relation with multiple-panel Tx/Rx scenario, FR2 HST scenario, or other scenario. Our preference is to specify the related FR2 requirement in separate WIs. If there is common issues related to test method, then we can discuss whether we need adding the new objectives in this FR2 test enhancements SI, but we are not supposed to touch the new requirements in this SI.

	Keysight
	Issues 1-2-1 and 1-2-2: Both the multi-panel and HST WI in Rel-17 pose new challenges for OTA which needs to be assessed as part of an overall OTA test method development strategy. Both items have the potential to require significant changes to the physical archiectrue of test systems and so very careful planning needs to occur if realistic test systems are to emerge. These include the number of AoA and the required angular coverage and speed of change. Overlap with other opportunities such as dynamic OTA s an obvious target.

	Intel
	We are open to further discuss and have some questions:
1) Are the objectives applicable to the single panel UEs or multi-panel Tx/Rx UEs? As we mentioned before, the support of multi-panel UEs may require definition of the Core requirements and should be discussed jointly.
2) The difference between the first two objectives is not clear. Is the intention to keep both?

	R&S
	The sub-bullet “The test setup should be such that any angle combination over the sphere should be covered” imposes a very concrete system implementation that precludes the use of existing FR2 RRM systems for 2 AoA cases. We think the study should take current set of angle offsets (30º, 60º, 90º, 120º and 150º) as the starting point, and such the first and second bullets become aligned. Therefore, we propose the following changes wording: 
-	Develop test methodologies to verify RF/RRM and demod requirements with signals incident on the device from multiple AoA simultaneously, starting with 2 AoA and current set of angle offsets defined in Rel.15 and Rel.16 RRM (i.e. 30º, 60º, 90º, 120º and 150º).
- Further enhancement should focus on maximizing the reuse of existing test systems. 
- The test setup should be such that any angle combination over the sphere should be covered.

On the second sub-bullet, there seems to be a typo in the reference to TS 38.509-1. It should be TS 38.508-1 instead in order to include the additional methods identified in RAN5.

	
	



Sub-topic 1-3: Other OTA topics for further discussion
Issue 1-3-1: Whether work on RRM testing enhancements (tests not covered in Rel.15 and 16) can be addressed by RAN4
The proponent company has further clarified the proposed study scope as follows:
-	Study the feasibility of a test to check that the UE can track a gNB beam without creating interruptions(a test showing that UE can switch Rx beam autonomously without creating interruptions).
-	One possible way to address this is to have a test in which the device is rotated but this is not the only option.
-	Alternatively: develop test methodology for a scenario in which the device must switch Rx beams autonomously to track changes in the direction of incoming signals
Moderator’s proposal: Proposals on feasibility and potential refinement of the proposed RRM testing enhancement study scope are encouraged for the next RAN meeting.

Issue 1-3-2: Whether work on FR1+FR2 testing (actual tests will depend on FR1 OTA requirements, however, test method study can start) can be addressed by RAN4
With a majority of companies at least not opposed to this work, it seems feasible to continue this discussion further to identify the feasibility and scope of study, and the Moderator’s proposal below seems agreeable.
-	Proposals on feasibility and potential scope of study to enable FR1+FR2 testing are encouraged for the next RAN meeting.

It is recommended that Sub-topic 1-3 be closed during this meeting, with further discussions anticipated during the next RAN meeting.
Final summary of discussion 
Sub-topic 1-1: Handling 60 GHz test methodology work
Issue 1-1-1: BS OTA test methods
The following are recommended as agreements:
-	Study and define NR 52.6-71 GHz BS OTA methods within the scope of Rel-17 NR 52.6-71 GHz WI, as a part of RAN4 BS conformance requirements objectives
-	Consider the external TR 37.941 on the OTA BS testing as a possible placeholder for any related decision on the 52-71GHz testability (possibly to check this with MCC)

Issue 1-1-2: Scope of the work on UE OTA test methods
The following scope of work is stable:
-	Study and define the over the air (OTA) test methods for UE RF, RRM, and demodulation requirements for the 52.6-71 GHz frequency range:
-	Extend the applicability of the FR2 OTA UE RF/RRM/demodulation test methods defined in TR 38.810, TR 38.884, and TS 38.508-1 whenever possible
-	Identify any changes needed, including general testing and calibration, permitted test methods, multi-path fading propagation conditions, measurement applicability criteria
-	Establish applicable frequency range for system
-	Determine whether the test system need to test different frequency ranges in the same system (e.g. 24 GHz to 71 GHz)
-	Target device types
-	First priority: Handheld UE, laptop, tablet
-	Focus on devices prioritized in the NR > 52.6 GHz WI
-	Utilize free space testing configuration for test methods definition
-	Study the preliminary measurement uncertainty
	NOTE: unfinished UE testability aspects, if any, do not impact setting UE core requirements and completing the NR > 52.6 GHz WI
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Issue 1-1-3: How to structure the work on UE OTA test methods
A revision of the FR2 test methodology enhancement SID to capture the study scope (Issue 1-1-2) and to provide an updated time unit estimate for the study with the updated scope has been prepared. Sub-topic 1-2 captures the current status of the discussion related to handling other OTA items in the “umbrella” proposal. These are provided as inputs to the RAN Plenary activity on prioritizing and approving proposed work packages.
Sub-topic 1-2: Handling of other items in the “umbrella OTA” proposal
Based on the company comments, the following list of potential objectives takes the union of all proposed objectives:
-	Develop test methodologies to verify RF/RRM and demod requirements with signals incident on the device from multiple AoA simultaneously (start with 2 AoA)
-	The test setup should be such that any angle combination over the sphere should be covered.
-	Develop test methodologies to verify RRM and demod requirements with signals incident on the device from multiple AoA simultaneously (start with 2 AoA), aiming to reuse the relevant methodologies in TR 38.810, TR 38.884, and TS 38.508-1 as much as possible.
-	Develop test methodologies to verify RF/RRM and demod requirements with signals incident on the device from multiple AoA simultaneously, starting with 2 AoA and current set of angle offsets defined in Rel.15 and Rel.16 RRM (i.e. 30º, 60º, 90º, 120º and 150º).
-	Further enhancement should focus on maximizing the reuse of existing test systems.
-	All other generic objectives such as development  of MUs, use of channel models from the TR, etc would also be included.
Some companies have commented that they are open to continue the discussion to further refine the potential topics of study.  One company expressed the preference to specify the related FR2 requirements in separate work items.  The Rel-17 SI on FR2 test method enhancement SI should focus on test method enhancement with less or without impact on FR2 requirements.
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