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[bookmark: _Ref71296739]Introduction
The work item led by RAN4 for NR FR1 TRP-TRS [1] was approved during March plenary meeting, further updated during June plenary, which includes a secondary responsibility for RAN5 to develop the Measurement Uncertainty (MU) assessment.
This contribution aims to trigger the discussion about this work and set the milestones based on the inputs received from RAN4 in [2].
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Background
As described in [1], the work item for the introduction of UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies for FR1 (NR SA and EN‑DC) has both core and performance phases with its corresponding objectives: the extension of current methodology to NR FR1, including enhancements, and the specification of performance requirements.
The work for RAN5 is defined under the objectives within the core part WI in [1]:
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
[bookmark: OLE_LINK5]-	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, GSMA TSG-AP, ETSI MSG TFES and PTCRB shall be maintained to ensure industry coordination on this topic.


Given the scope of work, most of the work present in TS 37.544 [3] Annex E can be taken over with regards to the MU estimation since it comprises already the inputs in TR 25.914 and TS 37.144. Even though, there are additional tasks to achieve the objectives:
· Frequency extension to the full FR1 range (i.e. 410MHz to 7125MHz)
· Extension of the maximum channel BW compared to UTRA / E-UTRA.
· Impact analysis of test system setup for EN-DC measurements. 
· Clean-up and/or consolidation of MU contributors.
[bookmark: _Toc71284697][bookmark: _Toc71289050][bookmark: _Toc71295966][bookmark: _Toc71297601][bookmark: _Toc71299073][bookmark: _Toc71299175][bookmark: _Toc71355551][bookmark: _Toc71356412][bookmark: _Toc71651552][bookmark: _Toc71652396][bookmark: _Toc71652631][bookmark: _Toc71652808][bookmark: _Toc71653030][bookmark: _Toc71668165][bookmark: _Toc78821197][bookmark: _Toc78821552][bookmark: _Toc78876576][bookmark: _Toc79075154][bookmark: _Ref71297540][bookmark: _Toc80366895]Proposal 1: MU work in TS 37.544 [3] Annex E is taken as initial basis for NR FR1 TRP TRS MU estimation and changes must focus on:
· Frequency extension to the full FR1 range (i.e. 410MHz to 7125MHz)
· Extension of the maximum channel BW compared to UTRA / E-UTRA.
· Impact analysis of test system setup for EN-DC measurements.
· Clean-up and/or consolidation of MU contributors.


Work plan
Looking at the work plan information presented in [1] and [2], the following key milestones can be identified:
· MU work to start by RAN5#92-e (2021 Aug).
· MU assessment should be finalized before the end of RAN4#102-e (2022 Feb)
Considering this timeline, there are only three meetings to complete the MU work (including RAN5#92-e) and very efficient work plan is required. In order to achieve that, and following Proposal 1 the following split is proposed:
· RAN5#92-e (2021 Aug)
· Approve MU estimation framework.
· Approve workplan.
· RAN5#93-e (2021 Nov)
· Identify MU contributors which require an update due to frequency, bandwidth extension and/or test system setup for EN-DC and propose changes.
· Identify new MU contributors (if any) due to frequency, bandwidth extension and/or test system setup for EN-DC and propose changes.
· Initial draft for TR 38.834 Annex B.
· RAN5#94 (2022 Feb)
· Conclude on the update of MU contributors.
· Conclude on the new MU contributors (if any).
· Finalize text proposal for TR 38.834 Annex B.

[bookmark: _Toc78821198][bookmark: _Toc78821553][bookmark: _Toc78876577][bookmark: _Toc79075155][bookmark: _Toc80366896]Proposal 2: Approve the proposed workplan to develop the MU assessment for NR FR1 TRP TRS.


Inputs to TR 38.834
As described in [2], there is no precedence in 3GPP of two working groups providing inputs to the same specification. The recommendation from RAN4, according to the guidance from MCC, was the following:
· In the TR 38.834, Annex B: MU assessment is the clause to draft MU budget, which is assigned to capture RAN5 outcome on MU assessment.
· Agreements or endorsed Test Proposals can be sent to RAN4 via LS including the required attachments. RAN4 will also inform RAN5 on the decisions of test methods and other aspects related to MU assessment.
· Timely feedback on the progress of each part of work is needed to ensure a smooth progress of the whole WI. 

In this sense, RAN4 is expected to handle any text proposals from RAN5 to the TR as part of the e-mail approval process after the meeting. 
[bookmark: _Toc78821199][bookmark: _Toc78821554][bookmark: _Toc78876578][bookmark: _Toc79075156]Proposal 3: endorse the proposed shared approach to provide inputs to TR 38.834.
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Conclusion
In this contribution, the following observations and proposals were made:
Proposal 1: MU work in TS 37.544 [3] Annex E is taken as initial basis for NR FR1 TRP TRS MU estimation and changes must focus on:
· Frequency extension to the full FR1 range (i.e. 410MHz to 7125MHz)
· Extension of the maximum channel BW compared to UTRA / E-UTRA.
· Impact analysis of test system setup for EN-DC measurements. 
· Clean-up and/or consolidation of MU contributors.
Proposal 2: Approve the proposed workplan to develop the MU assessment for NR FR1 TRP TRS.
Proposal 1: MU work in TS 37.544 [3] Annex E is taken as initial basis for NR FR1 TRP TRS MU estimation and changes must focus on:
· Frequency extension to the full FR1 range (i.e. 410MHz to 7125MHz)
· Extension of the maximum channel BW compared to UTRA / E-UTRA.
· Impact analysis of test system setup for EN-DC measurements.
· Clean-up and/or consolidation of MU contributors.
Proposal 2: Approve the proposed workplan to develop the MU assessment for NR FR1 TRP TRS.
Proposal 3: endorse the proposed shared approach to provide inputs to TR 38.834.

It is also recommended to send a response LS to RAN4 to inform them about the start of the work in RAN5 and any other inputs that might be considered useful for their work. 
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