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1	Introduction 
The Rel-17 RAN4-led work item on the Introduction of UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies for FR1 (NR SA and EN-DC) [1] has concluded the core part [2], prompting a discussion for next steps into Rel-18.  This contribution compares the scope of the Rel-17 WID with the anticipated outcome of the Rel-17 work plan (according to current RAN4 agreements [3]) to suggest a list of "carryover" objectives into Rel-18 effort and also proposes a list of new objectives.
2	Discussion
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.  Table 1 below summarizes this list.  WID objectives are summarized from the latest approved WID in [1].  Current status is summarized from [3], [4], [5], and [6].
Table 1: Current status of TRP/TRS objectives and recommendations for Rel-18
	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

	
	OTA methodology for tablet, LEE, LME 
	Not started
	Based on the lack of contributions in Rel-17, it is proposed to omit these objectives from the Rel-18 work

	
	Head/hand phantoms testing configuration for smartphones
	Completed
	

	
	FS and head/hand/laptop ground plane phantoms for other device types
	Not started
	Based on the lack of contributions in Rel-17, it is proposed to omit these objectives from the Rel-18 work.

	
	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 current WI
TRP requirements are needed for UEs employing TxD

	
	Test methodology for Tx antenna switching (TAS ON)
	Currently under discussion
	Considering significant open issues remaining with the TAS ON methodology in the Rel-17 discussion, it is recommended to proceed with Rel-18 WI scoping without consideration of TAS ON methodology

	
	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 defined
· Maximm channel bandwidth for RedCap UEs after initial access is 20 MHz
· Define wrist phantom



The Rel-18 recommendations in this list can be classified in three categories:  objectives not concluded in Rel-17 which can be omitted from Rel-18, objectives not concluded in Rel-17 which should be carried over to Rel-18, and new objectives relevant to the industry which should be introduced in Rel-18.
[bookmark: _Toc13820865][bookmark: _Toc13820963][bookmark: _Toc13823287][bookmark: _Toc13823509][bookmark: _Toc13823765][bookmark: _Toc104497258][bookmark: _Toc104497392][bookmark: _Toc104544780][bookmark: _Toc104553124]Observation 1:	In the category of objectives not concluded in Rel-17 and not recommended for Rel-18 are: tablet/LME/LEE related methodologies, FS and head/hand/laptop ground plane phantoms for other device types, and TAS ON methodology.
Although we believe that the industry's need to define requirements for tablet/LME/LEE device types will eventually become a higher priority, based on the lack of contributions in Rel-17 related to these topics, it makes sense to omit these objectives from the Rel-18 work.  Of course, based on operator request, these device types can be considered for TRP/TRS work in future releases.
During the RAN4 #101bis meeting, RAN4 agreed to develop the TAS ON methodology (we note that OTA requirements with TAS ON are not in scope of Rel-17 work) based on the following factors [7]:
	Factor ID
	Potential Influence factors
	Priority

	Factor 1
	Downlink Rx signal
	High

	Factor 2
	Near-body/object sensor
	Low

	Factor 3
	USIM card setting
	Low

	Factor 4
	Base station signalling
	TBD

	Factor 5
	Particular optimization algorithms
	TBD

	Factor 6
	Efficacy of the TAS ON methodology (i.e. ability to rank devices based on lab test to be correlated to ranking based on field performance)
	NA



The overall progress by the conclusion of the most recent RAN4 meeting has focused just on Factors 1 and 2 [6]:
	Issue 1-2-1: Factor 1 for Tx antenna switch ON
Way forward: 
· Encourage interested companies to verify the sensibility of the proposed test solution.

Issue 1-2-2: Factor 2 for Tx antenna switch ON
Agreement: 
· The near body sensor working mechanism on transmit antenna switch can be verified using hand phantom or hand & head phantom during the TRP measurement. And these test scenarios can be combined with the test solution of Factor 1, i.e. downlink Rx signal.



Without a solution for the remaining factors - and especially the efficacy of the method in its ability to rank devices tested under such oversimplified lab conditions when compared to performance in the field with interaction by the actual user - it is difficult to determine whether RAN4 will converge on a solution.
[bookmark: _Toc104544781][bookmark: _Toc104553125]Observation 2:	In the category of objectives not concluded in Rel-17 and recommended for Rel-18 are: TxD method and requirements, test time reduction, further lab alignment based on new test cases, requirements for bands n28, n79 (if not concluded), requirements for handset DUT size ≤ 72 mm, and NSA related requirements.
In general, this category of "carryover" objectives is rather straight-forward, since the Rel-17 efforts have either partially discussed or are continuing the related discussions, and it would be valuable to reach the related conclusions in the follow-on Rel-18 work item.
[bookmark: _Toc104553126]Observation 3:	In the category of new objectives for Rel-18 are: additional bands (e.g. n77, TBD FDD band; to be refined based on operator request), PC1.5/PC2/PC3 with UL MIMO, RedCap UE test procedure, wrist phantom, and requirements (bands e.g. n41, n28; to be refined based on operator request).
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.
[bookmark: _Toc13823832][bookmark: _Toc104497268][bookmark: _Toc104497395][bookmark: _Toc104503293][bookmark: _Toc104504642][bookmark: _Toc104504667][bookmark: _Toc104537672][bookmark: _Toc104544782][bookmark: _Toc104553127]Proposal 1:	It is proposed to incorporate the objectives listed in Table 1 in this contribution into new work item proposal on the continuation of UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies for FR1 (NR SA and EN-DC).
We have submitted a WID which implements Proposal 1 in [8].
Conclusions
In this contribution we have highlighted a request made by RAN5 for closer coordination with RAN4 on the development of test tolerance for the NR FR1 TRP/TRS conformance specification and have made the following observations and proposal:
Observation 1:	In the category of objectives not concluded in Rel-17 and not recommended for Rel-18 are: tablet/LME/LEE related methodologies, FS and head/hand/laptop ground plane phantoms for other device types, and TAS ON methodology.
Observation 2:	In the category of objectives not concluded in Rel-17 and recommended for Rel-18 are: TxD method and requirements, test time reduction, further lab alignment based on new test cases, requirements for bands n28, n79 (if not concluded), requirements for handset DUT size ≤ 72 mm, and NSA related requirements.
Observation 3:	In the category of new objectives for Rel-18 are: additional bands (e.g. n77, TBD FDD band; to be refined based on operator request), PC1.5/PC2/PC3 with UL MIMO, RedCap UE test procedure, wrist phantom, and requirements (bands e.g. n41, n28; to be refined based on operator request).

Proposal 1:	It is proposed to incorporate the objectives listed in Table 1 in this contribution into new work item proposal on the continuation of UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies for FR1 (NR SA and EN-DC).
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