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1
Introduction
In RAN#91e meeting, a new Work Item on FR1 TRP TRS was approved in [1]. To ensure smooth progress in the Work Item, it is therefore important to produce a work plan to facilitate the discussions in RAN4.   
In this paper, we share the workplan of FR1 TRP TRS WI to guide the detailed work target for each RAN4 meeting.
2
Objectives of FR1 TRP TRS WI

The objectives of the FR1 TRP TRS WI are listed for information:

4
Objective

4.1
Objective of Core part WI 

The objective of this Work Item is to extend SISO OTA methodology defined in TR37.902 to NR FR1 (NR SA and EN-DC) and to specify FR1 TRP and TRS 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 and section 4.2 of TS 37.144 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.

4.2
Objective of Performance part WI 

· Performance part framework

· Define a 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 [20 or 25]) for defining requirements 

· Start lab alignment activity among volunteered 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 (e.g. example decide which entity collects and manages the data)

· Specify final requirements 

· Specify the NR FR1 SISO SA TRP and TRS requirements and tolerance:
-
Band n41, n28, n78, and n79 for PC3 and 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, n28, 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 

3
Time schedule for FR1 TRP TRS WI  
In the WID [1], the core part is planned to Mar 2022 and the performance part is planned to Sep. 2022. The RAN4 Rel-17 meeting plan was agreed in [2].
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The work plan for Rel-17 FR1 TRP TRS WI based on the above timeline and meeting schedule is proposed. 
4
Work Plan for TRP TRS WI
We propose work plan for FR1 TRP TRS WI as follow:

1) RAN4 #99-e (2021 May)

· Approve the workplan

· Agree skeleton for FR1 TRP TRS test method TR38.834
· Send LS to RAN5 for cooperation on the MU work

· Send LS to CTIA for cooperation on phantoms development

· Core part started 
· SA Test methods
· Collect initial contributions on SA test methodology with 1 CC
· EN-DC Test methods
· Collect initial contributions on EN-DC test methodology (1 CC LTE with 1 CC NR)
2) RAN4 #100-e (2021 Aug)

· Core part 
· SA Test methods

· Make progress on FR1 SA test methodology with 1 CC
· EN-DC Test methods

· Make progress on FR1 EN-DC test methodology (1 CC LTE with 1 CC NR)
· Discuss configured power settings for EN-DC (i.e. UL power splitting)

· Phantom development
· Discuss how to develop phantoms for FR1 TRP TRS OTA testing
· MU assessment (RAN5)
· Start the discussion on how to develop MU assessment for SA and EN-DC test system
· Agreements can be sent to RAN4 via LS with attachments if any.
· Configurations for multi-antenna UE
· Discuss on how to treat UE with multi-antenna, e.g. Tx antenna switching
3) RAN4 #100-bis-e (2021 Nov)

· Core part 
· SA Test methods

· Make progress on FR1 SA test methodology with 1 CC
· EN-DC Test methods

· Make progress on FR1 EN-DC test methodology (1 CC LTE with 1 CC NR)
· Conclude on configured power settings for EN-DC (i.e. UL power splitting)

· Phantom development
· Further discuss how to develop phantoms for FR1 TRP TRS (communication with CTIA is needed)
· MU assessment (RAN5)
· Make progress MU assessment for SA and EN-DC test system
· Text proposals including MU assessment and MU element descriptions based on latest version of TR 38.834 can be prepared

· Further coordination between RAN4 and RAN5 via LSs if needed
· Configurations for multi-antenna UE
· Further discuss on how to treat UE with multi-antenna, e.g. Tx antenna switching
4) RAN4 #101-e (2022 Jan)

· Core part 
· SA Test methods

· Conclude on FR1 SA test methodology with 1 CC
·  Start the discussion of test procedure for UL Transmit Diversity of SA (only if all of the corresponding requirements for TxD have been finalized)

· EN-DC Test methods

· Further discuss on FR1 EN-DC test methodology (1 CC LTE with 1 CC NR)
· Phantom development
· Make decision on how to develop phantoms for FR1 TRP TRS
· MU assessment (RAN5)
· No RAN5 meeting planned

· RAN4 send the latest agreements related to MU assessment to RAN5 if any
· Configurations for multi-antenna UE
· Conclude on how to treat UE with multi-antenna, e.g. Tx switching
· Performance part started
· Agree skeleton for FR1 TRP TRS requirements TS 38.1xy
· Performance part framework 
· Discuss performance framework on FR1 TRP TRS requirement
· Decide the minimum number of devices (e.g., at least [20 or 25]) for defining requirements
· Start lab alignment activity among volunteered certified labs
· Define process of submitting and processing the measurement results
· Collect commercially available devices from interested companies for measurement results collection (both lab alignment and requirement definition)
· SA requirement 
· Collect initial views on SA requirement discussion
· EN-DC requirement 
· Collect initial views on EN-DC requirement discussion
5) RAN4 #102-e (2022 Feb)

· Core part 
· SA Test methods

· Conclude test procedure for UL Transmit Diversity of SA (if applicable)

· EN-DC Test methods

· Conclude on FR1 EN-DC test methodology (1 CC LTE with 1 CC NR)
· Phantom development
· Conclude on phantoms development for FR1 TRP TRS
· MU assessment (RAN5)
· Conclude on MU assessment for SA and EN-DC test system in RAN5
· Text Proposals on Annex B: Measurement uncertainty should be finalized and sent to RAN4

· RAN4 implement RAN5 endorsed TPs to TR 38.834 with after-meeting email approval process
· Configurations for multi-antenna UE
· Update the test procedure and potential MU assessment (if any from in RAN5) based on the conclusion of how to treat UE with multi-antenna, e.g. Tx antenna switching
· Performance part
· Performance part framework 
· Conclude performance framework on FR1 TRP TRS requirement

· Collect measurement results from lab alignment activity, conclude on lab alignment outcome
· Finalize the DUT samples collection from interested companies 

· Start the measurement campaign for final requirements after this meeting
· SA requirement 
·  Further collecting views on SA requirement discussion
· EN-DC requirement 
· Further collecting views on EN-DC requirement discussion

RAN-Plenary #95-e (2022 Mar)

· Core part closed
· Release the TR for test method 
· Continue performance part

6) RAN4 #102-bis-e (2022 Apr)

· Performance part
· Performance part framework 
· Performance part framework is concluded 
· SA requirement 
· Collection of SA measurement results from aligned labs based on the selected DUT samples
· Discuss the SA requirements
· EN-DC requirement 
· Collection of EN-DC measurement results from aligned labs based on the selected DUT samples

· Discuss the EN-DC requirements
7) RAN4 #103-e (2022 May)

· Performance part
· SA requirement 
· Finalize the collection of SA measurement results
· Discuss the SA requirements
· EN-DC requirement 
· Finalize the collection of EN-DC measurement results

· Discuss the EN-DC requirements
RAN-Plenary #96-e (2022 June)

· Performance part

· Share the draft TS38.1xy for information in RAN plenary
8) RAN4 #104-e (2022 Aug)

· Performance part
· Finalize the requirement for SA and EN-DC
· Conclude performance part
RAN-Plenary #97-e (2022 Sep)

· Performance part closed 
· Release the TS 38.1xy for TRP TRS requirements
· Close the WI

5
Conclusions

In this contribution, we provide work plan for Rel-17 FR1 TRP TRS WI. Our proposal is as follow
Proposal: Approve the proposed work plan for Rel-17 FR1 TRP TRS WI.
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