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1	Introduction 
The work on UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies for FR1 (NR SA and EN-DC) has continued into Rel-18, with the work item on the Enhancement of UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies having been approved in RAN #97 [6] and revised in [7]. During the RAN4 #107 meeting a discussion on the topic of                                                                 device pool information took place, with the two main views indicated in [1] and [2] along with an outline for possible future discussions indicated in sub-topic 4-3 of in [8].  This contribution seeks to expand on [3] and propose ideas on device pool information collection for Rel-18.
2	Discussion
2.1	High-level next steps for Device Info sharing
At RAN4#107 some high-level objectives for follow-up discussion were outlined in [3]
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The Release-17 template for device information contained high level statistics per volunteer lab that participated in the performance campaign. However, feedback from some companies, especially operators, has been that more details should be gathered vis-à-vis the device pool for the Release 18 effort.  

Below is a snippet from [1] with the requested information from operators.
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It would be useful to first assess the availability of this information to the volunteer labs.
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[bookmark: _Toc142647936][bookmark: _Toc142648081][bookmark: _Toc142648157][bookmark: _Toc142648177]Observation 1: All the requested information in the device pool information, except Device certification status and Market Segment of chosen devices, seems possible for volunteer labs to compile and submit.

Further, [2] made some reasonable suggestions on the responsible party for handling the task of compiling the Release 18 device pool information which will be eventually shared. The proposal can be adopted as-is.
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[bookmark: _Toc142647935][bookmark: _Toc142648072][bookmark: _Toc142648148][bookmark: _Toc142648168]Proposal 1: It is proposed that RAN4 Secretary will cover the role of the trusted third, neutral party to collect the measurements results provided by the laboratories and forward them to the RAN4 group after anonymizing the sensitive data.

2.2	Release 18 device pool information template construct
The data collected by volunteer labs is sensitive and expected to be not identifiable vis-à-vis which device it was collected on. In principle, the 3GPP TRP TRS or MIMO OTA measurement campaign for creation of core requirements has always been agreed to be a data driven approach. Therefore, while appreciating the need for more information on the device pool, the requirement to not identify which device any data was collected on is also critical.

[bookmark: _Toc142648073][bookmark: _Toc142648149][bookmark: _Toc142648169]Proposal 2: Volunteer labs should fill out a Device Pool Information sheet separate from the sheet used to submit measurement data from the campaign.

An example of such a template is provided in Appendix A.1.

Coming to the critical part of how to include additional information related to the vendor’s name and model name, it is recommended for volunteer labs to add a column with actual vendor names for the devices they pick for testing. However, this information needs to be submitted only to the neutral observer identified in Proposal 1.

The list of requested information also includes some details around power class, bands supported, year of production, GCF/PTCRB certification and commercial availability of the DUT. This information was included in the Release 17 device pool information sheet but on a per-lab basis and no overall statistics were available. While it is of critical interest to OEMs to limit the amount of information shared from a device pool where several OEM devices will be present, some compromise is possible if anonymity is maintained in the eventual release of information.

[bookmark: _Toc142648074][bookmark: _Toc142648150][bookmark: _Toc142648170]Proposal 3: Create a consolidated table within the Device Information Sheet, for volunteer labs to enter the Vendor Name and Model Name, along with additional details such as power class supported, bands supported, year of production, GCF/PTCRB certification status, commercial availability, with the understanding that this is shared to the neutral party/RAN4 secretary ONLY.


The example in Appendix A.2 highlights a snippet of the device information sheet that will be submitted by the volunteer labs to the neutral party/RAN4 secretary ONLY.

The example in Appendix A.3 provides a view of the specific analysis and statistics that the neutral party/RAN4 secretary will provide to 3GPP RAN4 (with NO details from the example in Appendix A.2)

While Proposal 1 confirms the separate device pool information sheet and performance campaign sheet, further steps are needed to avoid any correlation between the two.

[bookmark: _Toc142648075][bookmark: _Toc142648151][bookmark: _Toc142648171]Proposal 4: The device pool information sheet shall be created so that the order of listing of the Vendor/Device Model names and all associated details can be scrambled i.e. NOT CORRELATED to the order in the measurement data shared submitted by the same lab for the respective list of devices. 

To enable the scrambling, it is needed that each lab submits data for at least 3 devices.

[bookmark: _Toc142648076][bookmark: _Toc142648152][bookmark: _Toc142648172]Proposal 5: Update the performance measurement campaign working procedure as follows:
[bookmark: _Toc142648077][bookmark: _Toc142648153][bookmark: _Toc142648173]“d. The allowed maximum number of submitted devices from each lab is [15] (depends on how many test labs will join the activity) with a minimum of 3 devices.”

With the understanding that all the additional information discussed so far is submitted directly to the neutral observer highlighted in Proposal 1, the neutral observer can process the information to share the statistical summary requested in [1]

[bookmark: _Toc142648078][bookmark: _Toc142648154][bookmark: _Toc142648174]Proposal 6: The Neutral party/RAN4 secretary ONLY publishes to 3GPP RAN4 the summary of statistical information covering the below.

	·       Total number of devices

	·       Total number of models

	·       Total number of devices vendors

	·       Percentage of devices per vendor

	·       Percentage of devices per Power Class

	·       Percentage of devices per each supported band

	·       Percentage of devices per year of production

	·      [Percentage of the devices that are certified by PTCRB and GCF] – Pending volunteer lab feedback

	·       Percentage of devices that are commercially available



An example is provided in Appendix A.3.
2.3	Statistical Thresholds for statistics collected during the performance measurement campaign.
[1] further proposed specific thresholds to be satisfied for the statistical relevance validation of the measurement campaign.
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[bookmark: _Toc142648082][bookmark: _Toc142648158][bookmark: _Toc142648178]Observation 2: It is our understanding that apart from specifying the required number of devices and related criteria in the working procedures, current 3GPP process does not allow for any coordination among 3GPP volunteer labs. 

Therefore, meeting a threshold may not be feasible as the nature of the process allows for each lab to work independently to pick their device pool.

Based on the data driven approach adopted and the large number of devices in the pool for the performance measurement campaign, we believe that necessary statistical significance is achieved. This was corroborated by the CDF computed during the Release 17 effort.

[bookmark: _Toc142648079][bookmark: _Toc142648155][bookmark: _Toc142648175]Proposal 7: Further discussion needed on any setting of thresholds for the provided statistical metrics. 
2.4 Application to the MIMO OTA enhancement WI
[bookmark: _Toc142648080][bookmark: _Toc142648156][bookmark: _Toc142648176]Proposal 8: It is proposed to adopt sections 2.1, 2.2 and 2.3 and the proposals within also for the performance part framework of the MIMO OTA enhancement WI.
Conclusions
This contribution seeks to propose compromise approach to extract statistical information on the Rel-18 device pool. 

Proposal 1: It is proposed that RAN4 Secretary will cover the role of the trusted third, neutral party to collect the measurements results provided by the laboratories and forward them to the RAN4 group after anonymizing the sensitive data.
Proposal 2: Volunteer labs should fill out a Device Pool Information sheet separate from the sheet used to submit measurement data from the campaign.
Proposal 3: Create a consolidated table within the Device Information Sheet, for volunteer labs to enter the Vendor Name and Model Name, along with additional details such as power class supported, bands supported, year of production, GCF/PTCRB certification status, commercial availability, with the understanding that this is shared to the neutral party/RAN4 secretary ONLY.
Proposal 4: The device pool information sheet shall be created so that the order of listing of the Vendor/Device Model names and all associated details can be scrambled i.e. NOT CORRELATED to the order in the measurement data shared submitted by the same lab for the respective list of devices.
Proposal 5: Update the performance measurement campaign working procedure as follows:
“d. The allowed maximum number of submitted devices from each lab is [15] (depends on how many test labs will join the activity) with a minimum of 3 devices.”
Proposal 6: The Neutral party/RAN4 secretary ONLY publishes to 3GPP RAN4 the summary of statistical information covering the below.
Proposal 7: Further discussion needed on any setting of thresholds for the provided statistical metrics.
Proposal 8: It is proposed to adopt sections 2.1, 2.2 and 2.3 and the proposals within also for the performance part framework of the MIMO OTA enhancement WI.

Observation 1: All the requested information in the device pool information, except Device certification status and Market Segment of chosen devices, seems possible for volunteer labs to compile and submit.
Observation 2: It is our understanding that apart from specifying the required number of devices and related criteria in the working procedures, current 3GPP process does not allow for any coordination among 3GPP volunteer labs.
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APPENDIX
APPENDIX A.1: Proposed Rel-18 Device Info Template
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APPENDIX A.2: Example of Information submitted by volunteer labs to Neutral Party
The below illustration looks at hypothetical submissions from two labs – “Volunteer Lab 1” and “Volunteer Lab 2” sent only to the neutral party/RAN4 secretary (per Proposal 1) for anonymizing and post-processing.

[image: A table with numbers and text

Description automatically generated with medium confidence]


[image: A table with text and numbers

Description automatically generated]






APPENDIX A.3: Example of Statistics shared by RAN4 secretary after post-processing submitted results from volunteer labs
The below is a depiction of the statistics across volunteer labs, that the neutral party/RAN4 secretary can post-process and gather for sharing with 3GPP RAN4.  
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Observation 1: The statistical sample set must be sufficiently representative of the market status/devices present in
the network. Therefore, a comprehensive set of information describing the statistical sample is necessary to evaluate
its validity.

Based on the obscrvation above, the following information are considered relevant to guarantee the transparency of the
framework as well as the statistical confidence of the measurement campaign.

Proposal 1: It is proposed to consider the following information in the framework of the performance part:

Total number of devices
Total number of models

Total number of devices’ vendors

Percentage of devices per vendor

Percentage of devices per Power Class

Percentage of devices per each supported band

Percentage of devices per year of production

Percentage of the devices that are certified by PTCRB and GCF
Percentage of the devices per market segment (i.e. low, mid or high)
Percentage of devices that are commercially available
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Information Requested

Power Class
[Supported Bands
[Year o Production

Possible to retrieve by
Volunteer Lab?

Comments

Need Feedback from Volunteer Labs about this

Device Certification (GCF/PTCRB/NA) Maybe feasibilty
Not feasible for volunteer labs or 3GPP neutral
lobserver to take up task of classifying market
Market segment (Low/Mid/High) No |segment of devices in 2 pool

|Commercially Available (Yes/No)

[Already part of RAN working procedure
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Observation 2: Sensitive information cannot be disclosed to the RAN4 group. An appropriate methodology and a
trusted third party need to be defined to collect and manage the device data.

Following the same approach that was used in ETSI MSG-TFES for the definition of the TRP/TRS minimum
performance requirements for LTE OTA reported in [3], it is proposed the following:

Proposal 3: It is proposed that RAN4 Secretary will cover the role of the trusted third party to collect the
measurements results provided by the laboratories and forward them to the RAN4 group after anonymizing the
sensitive data
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Proposal 6: It is proposed to adopt the following thresholds to be satisfied for the statistical relevance validation of
the measurement campaign:

Total number of devices: >= 50
Total number of models: >= 40

Total number of devices’ vendors: >=5

Percentage of devices per vendor: [>= 10%]

Percentage of devices per Power Class: TBD

Percentage of devices per each supported band: TBD

Percentage of devices per year of production: from second-half 2021 to 2023, percentage TBD
Percentage of the devices that are certified by PTCRB and GCF: 100%

Percentage of the devices per market segment (i.e. low, mid or high): TBD

Percentage of devices that are commercially available: 100%
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Information on Devices used for Rel-18 3GPP Measurement Campaign
Only the color highlighted Cells to be populated by Volunteer Labs

Applicable RAN4 WID

Neutral Party RAN4 Secretary

Volunteer Lab Submitting Information

Note 1 Al the details i the table below are Volunteer Lab to submit to RAN4 secretary only. This sheet shall not be shared with ANY other body or personnel.

Comments

Pick one out of {NR_FR1_TRP_TRS, NR_MIMO_OTA}

| The sheet should be confidentially supplied by the volunteer lab to this recipient ONLY as per agreement in R4-2220265

RAN4 Secretary shall anonymize the Information for analysis and only a statistical summary (without any of the below Information) will be shared to 3GPP RANG.

NOTE 2: Volunteer Labs to please acknowledge NOTE 1 (Yes/No)

Note 3: Is the volunteer lab submitting data from at least 3 devices? (Yes/No)

NOTE 4: Has the sequence of vendor/model names in the table below been
scrambled so that it s not n same order as that i the measurement campaign

data sheet? (Yes/No)

NOTE 5: Are ALL devices, for which data is being submitted, commercially
available?

PROCEED only Ifthe response to each of NOTES 2 through S is YES. f ot STOP HERE

C. Device Information

Commercially | Certified by | Yearof
Power Class Available | GCF/PTCRB  |Manufacture|
Volunteer Lab Name Model Name Vendor Name (PC2 0r PC3) Bands Supported (Y/N) VL) (Y/N/NA) | (2020-2023)

28

@

78

Rows may be added/deleted as needed
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Commercially | Certified by
Volunteer Lab ANONYMIZED | ANONYMIZED Vendor| Available | GCF/PTCRB | Year of
Name ModelName | ModelName | Vendor Name Name Power Class Bands Supported (¥/N) (¥/N/NA) | Manufacture
28 a1 78
Square 2 v v Y 2023
2 Y Y Y Y Y 2023
2 Y Y Y Y 2021
Delta Model D Pentagon 2 v v v Y 2022
Phi Model £ Pentagon 3 v v v NA 2021
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Gamma Model G Decagon Vendor £ 2 v v Y Y 2022
tab1 Rho Model H Cirdle Vendor F 2 Y Y Y Y Y 2020

Same vendors used across labs - identified by neutral party during post-processing.
same models used across labs - identified by neutral party during post-processing.
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Total Devices

15

Total Models 13
Total number of
device vendors 1
Percentage of
devices per vendor Vendor A 2667
Vendor B 1333
Vendor C 2000
Vendor D 6.67
Vendor E 6.67
Vendor F 6.67
Vendor G 6.67
Vendor H 6.67
Vendor | 6.67
Percentage of
devices per power
class
PC2 80.00
PC3 20
Percentage of
devices per
supported band n 20.00
28 60.00
a1 100.00
78 66.67
Percentage of
devices per year of
production
2020 1333
201 2667
2022 20.00
203 40.00
Percentage of
devices certified by
GCF/PTCRB 86.67)
Percentage of
devices commercially
available 100|
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Sub-topic 4-3 Framework for Rel-18 TRP TRS requirement

Issue 4-3-1: Framework for Rel-18 TRP TRS requirement work
Agreements:
e RAN4 further discuss how to disclosed UE information (and thresholds) for Rel-18 TRP TRS requirement work
e Encourage operator test labs to join Rel-18 AC lab alignment activity and performance measurement
campaign





