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2	Classification of the Work Item and linked work items
2.1	Primary classification
	
	Feature

	X
	Building Block

	
	Work Task

	
	Study Item


2.2	Parent Work Item 
	Parent Work Items 

	Unique ID
	Title

	911010
	Introduction of UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies for FR1 (NR SA and EN-DC)



2.3	Other related Work Items and dependencies

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	550022
	Study on Measurements of radio performances for LTE terminals - Total Radiated Power (TRP) and Total Radiated Sensitivity (TRS) test methodology
	RAN4 TR 37.902 will be used as a baseline for NR FR1 TRP TRS 

	580037
	LTE UE TRP and TRS and UTRA Hand Phantom related UE TRP and TRS Requirements
	RAN4 TS 37.144 will be used as a baseline for NR FR1 TRP TRS 

	630011
	UE Conformance Test Aspects - LTE UE TRP and TRS and UTRA Hand Phantom;
	RAN5 TS 37.544 will be used as a baseline for NR FR1 TRP TRS test specification definition

	760087
	UE Conformance Test Aspects - 5G system with NR and LTE
	Content of TS 38.521-1 and 3 will be used as reference for test configuration

	911010
	Introduction of UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies for FR1 (NR SA and EN-DC)
	Test methods defined in TR 38.834 shall be the baseline for the enhancements considered in this work item.
OTA requirements for phase 1 bands and test configurations defined in TS 38.161 shall be the baseline for the enhancements considered in this work item.


3	Justification
With industry-wide recognition of the importance of OTA requirements in terms of conformance of devices to common radiated limits, device certification, and network planning, it is useful to review the current status of the Rel-17 work on NR TRP/TRS requirements, to identify relevant "carryover" objectives which are not likely to conclude within Rel-17, and to identify new objectives relevant in Rel-18.  The table below summarizes this list.
	Topic
	WID objective
	Current status in Rel-17
	Recommendations for Rel-18

	Methodology
	OTA methodology for smartphone, 
considering UEs with antenna configurations of 1Tx, 2Tx, 2 Rx and 4 Rx 
	Completed for 1Tx, 2Rx, 4Rx
	Please refer to TxD and UL MIMO related aspects listed below

	
	Head/hand phantoms testing configuration for smartphones
	Completed
	

	
	Test methodology aspects related to frequency range 410 MHz – 7125 MHz and CBW up to 100 MHz
	Completed
	

	
	Define the configured power settings for EN-DC (1 CC LTE with 1 CC NR) and whether exceptional requirements (e.g. MSD) to be tested 
	Completed
	

	
	Test methodology for TxD in NR SA
	Currently under discussion
	Whether TxD methodology needs to defined in Rel-18 depends on further progress in the Rel-17 WI
TRP requirements are needed for UEs employing TxD

	
	Test time reduction
	Currently under discussion
	Considering that test time reduction techniques may emerge based on wider implementation of the baseline procedures, it is recommended to continue the test time reduction objective into Rel-18 work

	MU/TT
	Develop the Measurement Uncertainty (MU) assessment
	The preliminary MU inputs complete.
RAN5 submitted contribution to Annex B of TR 38.384
	As OTA requirements are defined for more test cases and bands, MU assessment activity is needed to address these

	
	Develop the test tolerance
	See RAN5 proposal in RP-221040
	As OTA requirements are defined for more test cases and bands, TT development activity is needed to address these

	Lab alignment
	Lab alignment procedure for volunteered certified labs before collecting measurement results 
	Lab alignment procedure defined for:
· test bands n41, n78
· handset with hand phantom only in browsing mode
· all DUT sizes
· PC2
· no TxD
	Further lab alignment procedures are recommended based on the following:
· new phantom sizes/types
· new DUT types
· new multi-antenna methodologies (e.g. TxD, UL MIMO, PC1.5)

Decide whether alignment is needed for new test bands

	
	Lab alignment verification for volunteered certified labs before collecting measurement results 
	Alignment achieved for Phase 1 labs based on agreed +/- 0.75 MU lab alignment threshold

Measurements are ongoing in Phase 2 labs
	If further lab alignment procedures are defined, then additional lab alignment verification is needed

	Performance 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 
	Test cases for TRP TRS Performance Test Campaign:
· Focus on n41, n78 (first stage); n28, n79 allowed based on company interest
· Handset DUT width >72mm and ≤92mm
· PC2 & PC3 with 1 Tx configuration; PC2 as first priority
	Consider defining OTA requirements for the following test cases:
· Bands n28, n79 (if not completed in Rel-17)
· Handset DUT width ≤72mm
· Whether PC3 with 1 Tx configuration needs to considered depends on Rel-17 progress
· PC2 & PC3 with TxD configuration, including applicability rule

	
	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 
	NSA mode is not considered in Rel-17
	Complete Rel-17 NSA related requirement objectives

	New objectives
	
	Test procedure for UL MIMO and PC1.5

	
	
	Consider defining OTA requirements for the following handset test cases:
· Consider additional bands, such as n77, TBD FDD band (list to be refined by operator request)
· PC1.5, PC2, and PC3 with UL MIMO configuration, including applicability rule

	
	
	Test procedure, wrist phantom definition, and requirements for RedCap UEs:
· Bands n41, n28 (list to be refined by operator request)
· RedCap focus is on SA and single CC
· Baseliine for Redcap is 2Rx with separate requirements for 1Rx to be discussed
· Maximum channel bandwidth for RedCap UEs after initial access is 20 MHz
· Define wrist phantom



When we consider the spectrum related workload in RAN4, we observe a significant interest by the industry to define requirements for band n77 due to its recent adoption by the US and Canadian regulators.  Thus, it seems natural to include band n77 as an objective in the Rel-18 work.  Considering that only one FDD band (n28) was included in the Rel-17 work scope, we also find it useful to consider additional FDD bands for Rel-18 efforts.  Operator inputs on FDD band selection would be helpful in this regard.
Another set of features which received significant time unit allocations in Rel-17 is the collective set of high power and multi-antenna Tx features, which include UL MIMO, PC2, and PC1.5.  All of these enhancements are anticipated to enhance the performance of NR networks overall; thus, developing radiated requirements for UEs which are capable of these features is a priority for the industry.
Finally, the RedCap category of UEs was introduced in Rel-17.  This category promises to open a new vertical ecosystem of wearable devices.  Considering the difficult discussion related to the relaxation of the minimum number of Rx antennas for such UEs, an effort to define minimum requirements for the radiated performance of such UEs should be prioritized in Rel-18 in order to enable the development of such devices according to a harmonized expectation on OTA performance.
Therefore, it is proposed to define the performance requirement and associated verification methodology for FR1 TRP and TRS (NR SA and EN-DC) in a new Rel-18 Work Item.
4	Objective
4.1	Objective of Core part WI 
The objective of this Work Item is to extend NR FR1 (NR SA and EN-DC) TRP/TRS methodology defined in TR38.834 to new test scenarios and to specify FR1 TRP and TRS performance requirements for both SA and EN-DC UEs for additional bands and the newly defined scenarios according to the following aspects:
General aspects
-	Considering the following device types:
-	Smartphone 
-	Considering UEs with antenna configurations of 1Tx, 2Tx, 2 Rx and 4 Rx
-	RedCap wearable UE
-	Considering UEs with antenna configurations of 1 Tx, 1 Rx, 2 Rx
-	Test scenarios:
-	For smartphone, head/hand phantoms testing configuration is the first priority
-	For RedCap wearable UE, wrist phantom testing configuration
-	Environmental conditions:
-	Normal temperature and voltage test conditions
[bookmark: OLE_LINK1]NR FR1 TRP and TRS Test methodology enhancement
-	Specify necessary enhancements of the SISO OTA test methodology for NR FR1 TRP and TRS (test methodology defined in TR 38.834 is the baseline)
-	Enhance the SISO OTA test methodology to quantify UL MIMO and PC1.5 TRP performance; any relevant agreements related to TxD test methodology defined in TR 38.834 are used as a baseline
-	Develop the Measurement Uncertainty (MU) assessment corresponding to all newly defined test methodologies and test configurations [RAN5]
-	Measurement Uncertainty (MU) aspects will be handled by RAN5 and the conclusions can be captured in a separate section of the TR
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.
4.2	Objective of Performance part WI 
Performance requirement development framework
-	Using the lab alignment and OTA performance requirement frameworks defined in TR 38.834 as baselines, develop lab alignment procedures, lab alignment verification criteria, and OTA performance requirement framework for the following:
-	Handheld DUT width ≤ 72mm
-	Handheld DUTs tested in EN-DC mode
-	RedCap wearable DUTs and the corresponding wrist phantom
-	New multi-antenna methodologies (e.g. TxD, UL MIMO, PC1.5), including applicability rule
-	Decide whether lab alignment is needed for new test bands
-	Discuss requirements for RedCap UEs
-	Focus for this category of UEs is also on SA and single CC
-	2Rx will be baseline. Separate requirements to be defined for 1Rx UEs
-	Maximum channel bandwidth after initial access shall be 20 MHz
-	Specifying requirements of SA with 1 CC is the first priority
-	Continue to use a clear process of submitting and processing the measurement results as was used in the Rel-17 work

Specify final requirements 
-	Specify the NR FR1 SISO SA TRP and TRS requirements and tolerance:
-	Band n28, [FDD band TBD], n77, n79 for the following Tx configurations:
-	PC3 based on 1 Tx
-	PC2 based on 1 Tx and 2 Tx (TxD and UL MIMO configurations)
-	PC1.5 based on 2 Tx (UL MIMO configuration)
-	Enhance the UE output power capability applicability rule, using the rule defined in TS 38.161 as the baseline
-	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 according to the EN-DC band combination selection framework defined in TR 38.834
-	Band n41, n28, n78, and n79 related EN-DC band combinations for PC3 UEs are the first priority
-	Define the detailed requirements of the selected bands based on the conclusion of above requirement definition framework 
-	RAN4 to provide recommendations on test tolerance values for NR FR1 TRP and TRS along with a thorough description of the core requirements definition process to RAN5 so implications from MU and TT can be clarified and considered during the definition of TT in the RAN5 test specification

5	Expected Output and Time scale
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	38.834
	NR FR1 TRP and TRS test methodology enhancements
	TSG#102
	Core part
December 2023

	38.161
	NR FR1 TRP and TRS OTA performance requirement enhancements
	TSG#104
	Performance part
June 2024



NOTE:	If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
6	Work item Rapporteur(s)


7	Work item leadership
RAN WG4
Secondary responsibility: RAN WG5

8	Aspects that involve other WGs
9	Supporting Individual Members
	Supporting IM name

	Apple

	

	

	

	

	

	



