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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:

Objective of Core part WI 

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:

-
For smartphone, head/hand phantoms testing configuration is the first priority
-
For other device types, 

-
Free space (FS) testing configuration is the first priority
-
OTA performance requirements with head/hand/Laptop ground plane phantoms are second priority
-
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 (i.e., test methods will cover all the NR FR1 bands)

-
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, this will be treated as second priority
-    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 MSG TFES and PTCRB shall be maintained to ensure industry coordination on this topic.
<Whether we need the note and how to rephrase the note (if needed) is up to RAN, RAN4 and RAN5 leaderships’ decision >
Objective of Performance part WI 
· Performance part framework

· Define a brand-new framework on how to handle requirements task for SA and EN-DC TRP and TRS before collecting trustable UE measurement results, the requirements task will follow the framework strictly, e.g.
-
Main actions in the framework in sequence:

· Requirements task should be a step-by-step approach, bands selected as first priority in the WID will be defined for the first step 

· Decide the minimum number of devices (e.g., at least [15 or 20]) for defining requirements 

· Start lab alignment activity among volunteered labs (prefer certified labs) before collecting measurement results 

· Select sufficient devices those are commercially available in the market, and the measurement results of these devices from the aligned labs should be submitted for data processing

· Specify the requirements based on the measurement results with a per-band approach
-
Start with one type of device requirement which is most efficient to collect enough results 

-
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 including network deployment and UE antenna design aspects can be considered

-
Discussion of simulation results of TRP and TRS is not precluded

· Specify final requirements (started after making conclusion of detailed framework)
· 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 above 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
-
Further limiting the number of EN-DC band combinations 

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

Main points for discussion

Companies should express their opinions/comments related to the following main points. Some of the points are based on the 1st round discussion before RAN#89e.
1. The “famous” Note on the RAN5 work was removed and the text in yellow was introduced. Companies are invited to express their opinions on this change and whether further clarifications/changes are needed.

2. How to handle the bands (whether any bands should be prioritised and how to choose)
3. Clarifications on the timelines of the 3 parts of the work – test method development, framework for the requirement definition, specification of final requirements
4. Test scenario prioritization – phantom vs. free space

5. Definition of the methodology to be used for deriving the requirements – any further clarification needed. 

6. Any other issues
Companies’ Comments

	Company
	Comments

	
OPPO
	
1. Regarding the following sentence, not clear how this will be handled in practice. Is there some discussion and decision among leaderships will be carried out? In our view, this OTA WI is not something new, the normal 3GPP working procedures can be followed as has been done in other WIs, i.e. no notes are needed.
· “<Whether we need the note and how to rephrase the note (if needed) is up to RAN, RAN4 and RAN5 leaderships’ decision >”
2. Regarding the performance framework, not understand why “brand-new framework” is emphasized here and what is the definition of “brand-new”. Typically UEs will be measured, data be collected and CDF be derived then results be discussed, this is not something “brand-new” but is widely used and is expected to be continually be used in OTA discussions. This apparently is not aligned with the restriction of “brand-new framework” and will cause confusions. Therefore, we suggest to remove it.
3. Regarding the performance framework, minimum number of devices are given, i.e. (e.g., at least [15 or 20]), it is better to further clarify the device numbers are for each band since the bands each UE device supported might be quite different.

· Decide the minimum number of devices (e.g., at least [15 or 20]) for defining requirements in each band
4. Regarding the bands, we are ok with more but limited number of bands for the 1st priority based on market/operator demands, but it should also be reminded to the group that more bands under discussion in 1st priority will make the discussion longer and requirement definition more difficult.
vivo response: Thanks Jinqiang. 
· Regarding this note, some discussions among RAN, RAN4, and RAN5 leaderships were carried out during Sep. RAN meeting. Agree with you, we should follow the normal 3GPP working procedure. 

· Regarding the framework, the wording of “brand-new” is just to highlight that we will not follow the same way of LTE SISO OTA this time, and a new approach will be taken. Indeed, this new framework is similar to our successful LTE MIMO OTA requirement path, and I am fully OK to remove the wording of “brand-new”.

· For the number of devices, yes, that’s minimum number for each band. 



	Xiaomi
	
1, We agree with the WID proposal that specific bands to be prioritized. Huge amount of work will be needed considering so many bands defined currently and it will be even more when considering the EN-DC cases. So prioritization is quite needed.

	CMCC
	1, How to handle the bands (whether any bands should be prioritised and how to choose)
Considering the large number of bands and band combinations that should affect the overall WI progress, we agree that some bands (n41, n78, and n79 for PC3 and/or PC2 ) will be the first priority in this WID, while other bands or band combinations may be introduced after the completion of the first priority bands depending on operators request.
2, Clarifications on the timelines of the 3 parts of the work – test method development, framework for the requirement definition, specification of final requirements
Clear timelines of the 3 parts of the work should be clarified to ensure the efficient development of the WI. After the test method is stable, the requirements definition should be defined. The completion of the test method and requirements definition can meet the application request of operators on SISO OTA.
3, Definition of the methodology to be used for deriving the requirements – any further clarification needed. 
From the perspective of China Mobile, we have a clear demand for SISO OTA. CMCC support defining a new framework on how to handle requirements task for SA and EN-DC TRP and TRS, It seems that limiting the number of UEs on each band could avoid the problems that have hindered the development of LTE SISO OTA, which would be helpful to dispel concerns and promote the NR SISO OTA WI.
vivo response: Thanks for the comments. Regarding the timeline, we would like to clarify: 
· The test method will start first, and be finalized after 9 months (i.e. as indicated in the section 5 Time Scale table of the WID, the TR will be published at Sep 2021). Considering the test method is just enhancement of LTE SISO OTA and has been stabilized in other SDOs, we think this is sufficient for us to finish the test method work.
· Next, we need to start the discussion of framework and detailed workplan for defining requirements. Then collecting measurement results of 1st priority bands from aligned labs based on the agreed framework.
· Last step is the discussion of final requirements. The targeting time is Sep 2022, and we have 1 year to finalize the requirement for at least 1st priority bands.

	SKYWORKS
	· Since the lowest band in NR is band n71 at 617MHz and since the 450MHz bands, although part of FR1, can only support 5MHz thus 25RB and 15kHz only like in LTE, should the WI focus on n71 as lowest frequency for the range as it definitively have a big impact on the chamber and antenna size?
· Also should there be a lower frequency limit for 4Rx?

· One surprise for me is that the WI is not looking into TxDiv and UL MIMO in FR1 where we know the measurements on connectors that is foreseen today cannot account for the antenna coupling/correlation. Again this could be limited to the same bands than for 4Rx

· Why is n78 chosen vs n77 that also covers n78? n7 and n38 are covered by n41 so this is fine.

vivo response: Thanks for the comments. 

· We agree that the lowest frequency will have big impacts on the minimum measurement distance of SISO OTA system. The measurement distance for SISO should be greater than the largest of 2D2/ (the phase uncertainty limit), 3D (the amplitude uncertainty limit), and  (the reactive Near-Filed limit). For frequency bands lower than 1GHz,  is the largest. In general, the test method should cover all the FR1 frequency range, we always ask test labs to add additional Measurement Uncertainty value into the budget if their chamber can not meet the minimum measurement distance, to handle this issue. However, we would like to ask operators view on this, whether 617MHz can be set as the lowest frequency for FR1 SISO OTA test method in this WID.
· For all bands supporting 4Rx, only 4Rx testing is needed. So we are not so clear why a frequency limit should be set for 4Rx.

· TxD is listed in the scope, considering the conducted requirements have not been finalized, we think it should be low priority at this stage. Regarding UL MIMO, I believe this is out of the scope of SISO OTA topic, so I think other separate SI/WI would be a better place to discuss if companies are interested in developing OTA requirements for UL MIMO in RAN4.
· After some initial discussions with operators among different regions, n78 is used wider than n77. However, we are Ok if operators would like to replace n78 by n77 in this WID.

	vivo
	Regarding our comments on discussion points #1(about the note), #3 (about the timeline of the work), and #5(the framework/methodology on how to define requirements), please refer to our response above.
Regarding discussion point #2 (about the bands for 1st priority), as indicated by some operators during the 1st round discussion, LTE re-farming bands will not be supported widely at the early stage of 5G, so focus on the new high frequency bands of FR1 could be a better way to develop SISO OTA requirements. We would like to ask feedback from operators on this point.

For the testing with Phantom or Free Space, we think UE with phantoms could be more representative of real usage scenario. If the testing with phantoms is preferred by the group, we also need to down select which specific case should be used, (e.g. BH = Beside Head (Head Phantom Only), BHL = Beside Head Left Side (Head Phantom Only), BHR = Beside Head Right Side (Head Phantom Only), HL = Hand Left (Hand Phantom Only), HR = Hand Right (Hand Phantom Only), BHHL = Beside Head and Hand Left Side (Head and Hand Phantom), BHHR = Beside Head and Hand Right Side (Head and Hand Phantom). )


	Apple
	Should the proposed points for discussion be discussed during WI stage once it is approved. We support this WI as proposed. The approval of this WI may not depend on the outcome of this discussion on the proposed discussion point. 

	Qualcomm
	1. Clarifications on what’s the normal working procedure to treat SISO OTA WI and decision from RAN, RAN4 and RAN5’s leadership on how to handle the note is helpful to move forward. 

2. We prefer to have priority to define the requirements on the bands. The priority should be decided per operators’ input and the number of devices in the market. Some typical bands can be selected whose requirements can be used as the basis for other similar bands. It is not an efficient way to discuss plenty of bands and band combinations requirement from the beginning.  

3. We support to have a new framework to define the performance requirements. We should try to avoid the same situation happened in LTE SISO discussion. Defining clear process on how to submit and treat the measurement results to derive the requirements from aligned lab is necessary.



	China Unicom
	We agree with the point that certain bands need to be prioritized for specifying requirements in order to avoid lengthy work. Other newly added objectives are fine for us and we are supportive to approve this WID.

	CAICT
	1. Regarding the bands, we are ok to consider more SA and EN-DC bands based on market/operator demands, but we support only limited bands should be involved in the 1st priority  (e.g. no more than 3-4 bands) so as not to follow the same old road of LTE SISO OTA.
2. Regarding test scenario prioritization, free space is a typical reference on specifying OTA requirements. CCSA has already developed the TRP and TRS requirements of free space for n41. Thus, we believe that frees space could be a good starting point for 3GPP SISO OTA WI. But we don’t have very strong view of phantoms or free space, we are open to further discuss.
3. For UEs that support 1Tx and/or 2Tx antenna configurations, are we going to collect and analyse the TRP measurement results separately, i.e. the minimum number of devices is for each transmission configuration each band?
vivo response: Thanks for the comments. 

As TxD is low priority in the objectives, so I think we should focus on 1Tx first.

	China Telecom
	1.
How to handle the bands (whether any bands should be prioritised and how to choose)
Agree that certain bands need to be prioritized for the timely completion of the WI. The bands listed in the current WID are ok for us, and the other bands can be introduced later based on operators’ request.

2.
Clarifications on the timelines of the 3 parts of the work – test method development, framework for the requirement definition, specification of final requirements
Agree that after the test method is stable, the requirements definition will be defined.

	SoftBank
	Firstly, we would like to support the proposal made by Vodafone during RAN#89e, i.e. “We would therefore still propose to define the methodology in a standalone project without agreeing on defining performance reqs at this stage. During this time this would allow different stakeholders to continue discussions to understand what sort of performance requirements people are actually thinking of – and, if things really are demonstrated to have changed, then there is the possibility that we are all one big happy family moving in the same direction to define performance requirements once the test methodology has been agreed. ”. This approach is our first preference.

As for the proposed scope, we would iterate that we have a concern to include low bands in this work item because of the number of commercial UEs and the impact to other bands that share the same antenna. As for n77 or n78, we are an operator having n77, but we don’t see the immediate need of OTA requirements for n77 at this stage. In summary, if this WI is approved, the bands other than n41, n78 and n79 should not be considered. 

vivo response: Thanks for the comments. 
· Based on the comments above, from my understanding the key aspect is “if things really are demonstrated to have changed”. I believe this is really what the group is taking efforts to do in the 2nd round, e.g. specify a new framework (which was demonstrated successful in RAN4 for MIMO OTA and in other SDOs for LTE SISO OTA) to define requirements, prioritize certain bands, set clear timeline for different tasks… those are what the group wants to change, but not reinvent the wheel.   
· Regarding the low bands, I think it would be the common understanding LTE re-farming bands should be low priority at this stage, unless operator has special request. 


Summary
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]: 

Objective of SI or Core part WI or Testing part WI

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 test methodology for multi-panel UE should also be considered. 

The study proceeds within the following scope:

-
For the following device types:

-
Smartphone is the first priority.

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

-
Identify test scenarios:

-
Stage 1: UE rotation-based scenario 

· Change UE rotation during the testing

· Study the feasibility of reusing 3D-MPAC system

      -    Stage 2: UE travel-based scenario 

· Change both UE rotation and beams from gNB(s) during the testing

· Study the enhancement on 3D-MPAC system

· Up to 2 beams is the first priority

· Identify each test scenario with proper justification and avoid unnecessary overlapping test cases. 

Test metric should be based on the current core/performance requirements.

-    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 starting point to develop dynamic environment
-    Channel model framework in TR38.827 should be taken as the basis 
-
Study whether and which parameters for channel mode defined in TR38827 will have big impact on UE performance and could be reused for dynamic testing.   
-
Study the applicable test methodology verification procedures

-
Study the preliminary uncertainty budget for the methodology

-     The uncertainty budget in TR38827 should be the basis for developing the uncertainty.

      -     Study the additional uncertainty due to the dynamic environment

-
-
The test methodology shall initially assume a black box approach to ensure the test of multi-panel Tx/Rx UE is covered.

-
The dynamic environment tests shall take the test system complexity and test time into account to keep the whole test costs within a reasonable level.


Note: RAN5 can start a new SI to develop the test procedure with the output of this SI.
Main Points for Discussion

Companies should express their opinions/comments related to the following main points. Some of the points are based on the 1st round discussion before RAN#89e.
1. How to identify the test scenarios and whether there should be any prioritization

2. Clarifications on the dynamic factors to consider and how they relate to traceability and repeatability of tests

3. Clarifications on how to handle multi-panel

4. Definitions of new test metrics and relationship to already defined core and performance requirements
· New test metrics should be based on current requirements

5. Timeline of the work

6. Any other issues

Companies’ Comments
	Company
	Comments

	OPPO
	Regarding the test scenarios, two stages are given, i.e. “Stage 1: UE rotation-based scenario”, and “Stage 2: UE travel-based scenario”, not clear how this will be handled in practice. Does it mean stage 2 will not be started before stage 1 is finished or other approaches?

	Qualcomm
	Regarding the main point#1 and response to OPPO’s comments:
The two-stage approach means Stage 2 will not be started before Stage 1 is completed. We can add a note in the SID to clarify how to handle the two-stage approach, e.g., “RAN4 will not start Stage 2 before Stage 1 is completed.”.
Regarding the main point#2:
· For Stage 1: The dynamic factor is UE rotation which can be implemented by rotating the UE on the positioner. Other factors are static and the channel model framework of TR38827 can be reused.
· For Stage 2: At least the additional factors such as multiple beams from gNB(s) will be considered in the stage and other factors are FFS.  
· The test method with dynamic factors should guarantee the traceability and repeatability of the tests.
Regarding the main point#3:

· As we indicated in the first-round discussion, multi-panel UE has been captured in RAN1 Rel-17 FeMIMO WID. RAN4 should consider the test method supporting the multi-panel UE in Rel-17. The objective is to make sure the test platform in Rel-17 could support both FR2 dynamic testing and multi-panel UE.
Regarding the main point#4: 

· Clarifications on relationship between new test method and requirements: the main objective is to establish new test platform/procedures rather than introducing new requirements under dynamic environment.
Regarding the main point#5: 

· The target is to complete the new test method in Rel-17.


	Xiaomi
	For main point#2, the rotation of particular x-y-z axis might all need to be considered. But this doesn’t prevent in the last of the study that only one axis rotation is required. 

For main point#4, we prefer to not introduce new metrics as clarified by Qualcomm above. 

	vivo
	We are interested to develop dynamic methodology for FR2. The original FR2 3D-MPAC system for MIMO OTA should be a starting point and could be reused as much as possible. 
Considering repeatability may be a main issue for Dynamic case, detailed actions for “Change UE rotation during the testing” need to be further clarified to ease the confusions.

	Apple
	Similar comments as section 2.1, most of the discussion point can be discussed during SI once it is approved. 

More importantly, some of our technical comments on SID are not addressed in the updated version including “multi-panel” feature, which has never been discussed or specified. OTA related test discussion should be studied until the related requirements are introduced.  Also, it is not cystal clear if the new SID proposal is pending on any ongoing OTA related WI/SI.

	Qualcomm
	Thanks all for the comments.

Response to Xiaomi’s comments:

How to implement the rotation for stage 1 and stage 2 depends on the pre-defined UE trajectory and TE implementations. We can further discuss the details in the SI. We agree with that different implementations to achieve rotation should not be precluded.

Response to vivo’s comments:

How to change the UE rotation during the testing should be pre-defined for each test scenario. All the DUTs should follow the same rotation trajectory/test directions to make sure the performance is verified under the same test conditions. With that, repeatability can also be guaranteed. We can add some clarifications in the SID, e.g. “Change UE rotation with a pre-defined/deterministic trajectory during the testing.”
Response to Apple’s comments:

We removed the objective of 4-layer from the original SID considering the concerns from companies that NO rank 4 requirements have been discussed or specified. Regarding the mult-panel UE, as we commnted in the first-round discussion, this UE feature has been captured in RAN1 Rel-17 WI on Further enhancements on MIMO for NR. In the WID, it is explicitly saying to extend specification support several aspects including multi-TRP and multi-panel UE. And RNA4 is listed as the WG to specify the corresponding requirements. Note that our intention is to make Rel-17 test system be able to support both dynamic environment and  Rel-17 advanced feature i.e., multi-panel Tx/RX UEs for forward compatibility which can help to save the mmWave OTA testing cost for industry. This SI is to study the test platform and test procedure and would not define any requirements. 

This SI is leftover of Rel-16 MIMO OTA SI and it will use the conclusions of that SI as the basis to study the test methodology supporting dynamic environment. Therefore, it would not have any impact on the ongoing FR2 related WI/SI such as SI on FR2 test method enhancement and WI on MIMO OTA (this WI is focusing on the requirements definition).

 

	CAICT
	We are interested of UE’s MIMO TP performance under dynamic environment, it’s more realistic. But the dynamic test might increase the complexity of test methods and test system significantly, we should reuse the outcome of 38.827 as much as possible and keep the complexity within control.  


Summary
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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