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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, with requirements defined for bands n41 and n78 [2].  The work 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 [3] and revised in [4].  During the RAN4 #106 meeting a discussion of the overall work scope took place, with some prioritization and rescoping agreed in [5].  This contribution seeks to highlight the overly ambitious scope of the Rel-18 TRP/TRS work item and proposes to focus the work by updating several objectives.
2	Discussion
We start by examining the objectives of the core part of [4]:

	4.1	Objective of Core part WI 
The following objectives are considered in this WI:
(1) Enhancements of TRP TRS test methodology 
· Specify necessary enhancement of the anechoic-chamber based test methodology (i.e. reference test methodology) to support (test methodology defined in TR 38.834 is the baseline):
· UE with NR 2Tx configuration
· [bookmark: _Hlk95478656]Case 1: TxD (i.e., TxD capability supported)
· Case 2: single layer UL-MIMO (i.e., codebook-based capability supported)
· Study proper configuration from UE implementation and test system feasibility perspective
· Define test case applicability for case 1 and case 2
· RedCap devices (focused on wearable device only)
· [bookmark: _Hlk95412263]Wrist-worn device as 1st priority
· Considering UEs with antenna configurations of 1 Tx, 1 Rx, 2 Rx
· Forearm phantom should be specified
· Consider the coordination with CTIA on this aspect
· Other phantoms are not precluded
· UE with DL/UL carrier aggregation configuration (2nd priority)
· Independent measurements of each CC can be the baseline approach
· Limited to Inter-band CA with up to 2DL/2UL cases
· Study and, if feasible, specify reverb-chamber based test methodology to support SA and EN-DC TRP TRS testing:
· Define test methodology for UE type with 1Tx and 2Tx configuration
· Test scenarios support: at least browsing mode, talk mode, and wrist-worn mode
· Perform harmonization activity with reference test method
· Define harmonization framework and pass/fail criteria 
· Perform harmonization test campaign according to the framework
· Note: the harmonization between anechoic chamber and Reverb-chamber based method can be applied independently for the conditions between 1Tx and 2Tx, among browsing mode, talk mode, and wrist-worn mode.
· If reverb-chamber based test methodology is found harmonized with the reference test method, then further discuss applicability of reverb-chamber based test methodology for requirements conformance testing
· Develop the Measurement Uncertainty (MU) assessment of the above 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 
· Browsing mode, talk mode, and wrist-worn mode should be considered
· Study and specify the testing time reduction methodology for TRP and TRS testing
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



These objectives broadly translate into the following tracks:
-	2Tx radiated power verification methodology
-	Wrist-worn phantom definition and test methodology for RedCap
-	Reverb chamber harmonization with anechoic chamber
-	Testing time reduction solutions
-	MU assessment for each test methodology enhancement above
-	Second priority: CA TRP/TRS

With the core part of the work item scheduled to conclude by RAN #102, there are only 5 RAN4 working group meetings remaining to conclude on the prioritized objectives.  Furthermore, the majority of the open issues associated with the prioritized objectives are only in the early phases of discussion:  discussions on the 2Tx radiated power verification metric have only just begun (see Issue 1-1-7 in [6]), definition and related parameters of the wrist-worn phantom for RedCap are not yet available, and the reverb chamber harmonization effort has just identified the key activity to define the proper coherence bandwidth of RC for NR testing, including the associated procedures (see Issues 2-1-1, 2-1-2, 2-1-3 in [6]).  An important objective of the work item is to continue to specify testing time reduction methods to manage the overall testing time of NR devices, with open issues still remaining (see Issues 3-1-5, 3-2-1 in [6]).  Finally, with no new agreements in RAN4 #106 on the CA methodology for TRP/TRS since RAN4 #105, it seems reasonable to assume that there is no strong industry need to define such a methodology.

[bookmark: _Toc129337531][bookmark: _Toc129337643][bookmark: _Toc129337740][bookmark: _Toc129338025][bookmark: _Toc129546297]Proposal 1:	With significant technical work remaining before the prioritized core objectives of the Rel-18 TRP/TRS work item can be concluded, and with no recent progress on CA methodology apparent, it is reasonable to remove the scope for CA methodology for TRP/TRS methodology.

Next, we consider the objectives of the performance part of [4]:
	4.2	Objective of Performance part WI
Specify the performance part framework (general for both 1Tx and 2Tx requirements work):
· Lab alignment outcome and performance campaign framework in Rel-17 should be baseline with the following considerations:
· Decide whether lab alignment is needed for new test bands, new test scenarios and EN-DC configuration
· Handheld UE type is the first priority
· Consider UE size 1 and size 2 
· UE size 1 is the first priority
· Consider both browsing mode and talk mode
· Further prioritization not precluded
· Consider Power class 2 and 1.5 for 2Tx requirements, Power class 3 and 2 for 1Tx requirements
· Requirement applicability of TxD and single-layer UL MIMO of the same UE shall be specified
· Consider further prioritization of test cases 
· Taking following as a starting point to further discuss which information needed including for information disclosure:
· [Number of models tested by the labs]
·  Number of vendors that produced the models
·  percentage of tested devices per vendor
·  Percentage of models per production year
· [Power Class of the devices]
· Note 1: Size 1 (wide, width >72mm and ≤92mm), Size 2 (narrow, width ≥56mm and ≤72mm);
· Note 2: Browsing mode (hand phantom only), Talk mode (head and hand phantom);

(1) Specify TRP TRS requirements and recommended tolerance for UE with NR 2Tx for handheld UE based on enhanced reference test method and defined performance part framework 
· Specify the requirements and test tolerance for UE with SA mode
· Band n41, n77 and n78, as the first priority 
· FDD bands are not precluded 
· SA with 1 CC is the first priority

(2) Specify TRP TRS requirements and recommended tolerance for UE with NR 1Tx (SA and EN-DC) based on reference test method and defined performance part framework
· Specify the requirements and recommended tolerance for UE 
· SA: n3, n5, n7, n8, and n28 with PC3, n1, n77 and n79 with PC2 and PC3
· For talk mode requirements, n41 and n78 with PC2 should also be additionally considered
· Further prioritization on band list not precluded
· EN-DC: NR SA bands related EN-DC band combinations are the first priority, only NR carrier requirement will be specified
· Rel-17 band combination conclusions in TS 38.161 should be the basis
· For each newly added NR band to the scope, at least one example band combination shall be defined



RAN4 discussed how to prioritize the performance part of the work, with the following conclusions [6]:

	Issue 4-2-1: Power class
Agreements:
· For bands support PC2 and PC3, both requirements are needed. RAN4 can further discuss how to define PC3, e.g. measurement or offset from PC2.

Issue 4-2-2: Usage scenario 
Agreements:
· Both browsing mode and talk mode shall be covered and the requirements shall be introduced together for the new bands

Issue 4-2-3: Tx capability 
Agreements:
· FFS whether down-selection needed or not among 1Tx and 2Tx
· For phase-1 lab alignment activity, focus on 1 Tx

Issue 4-2-4: Operation mode (SA and EN-DC modes) 
Agreements:
· FFS whether down-selection/prioritization needed or not for SA and EN-DC mode. 

Issue 4-2-5: RedCap and CA requirements 
Agreements:
· For Rel-18 TRP TRS requirement work, remove RedCap and CA requirements. 

Issue 4-2-6: Band prioritization 
· Agreements:
· Down-selection can be further decided based on feedback from operators 



Additionally, the LS to TFES further clarified the relationship between browsing mode, talk mode, and bands [7]:

	RAN4 has decided to work on requirements for both browsing mode (hand phantom only) and talk mode (Beside Head and Hand), and the requirements for both browsing mode and talk mode will be introduced together per band



[bookmark: _Toc129337527][bookmark: _Toc129337639][bookmark: _Toc129337736][bookmark: _Toc129338021][bookmark: _Toc129546293]Observation 1:	It is now clarified that both PC2 and PC3 requirements are needed in bands where PC2 is defined; however, in Rel-17 only PC2 TRP requirements were specified for bands n41 and n78.  The objective to specify PC3 TRP requirements for these bands needs to be added to the Rel-18 WID.
[bookmark: _Toc129337528][bookmark: _Toc129337640][bookmark: _Toc129337737][bookmark: _Toc129338022][bookmark: _Toc129546294]Observation 2:	It is now clarified that RAN4 will specify both browsing and talk mode requirements per band; however, in Rel-17 only browsing mode requirements were specified for bands n41 and n78.  The objective to specify talk mode OTA requirements for these bands needs to be added to the Rel-18 WID.
[bookmark: _Toc129337529][bookmark: _Toc129337641][bookmark: _Toc129337738][bookmark: _Toc129338023][bookmark: _Toc129546295]Observation 3:	Lab alignment procedures and performance requirement work for band n28 did not conclude in the Rel-17 work item, and OTA requirements for this band need to be defined in Rel-18.
[bookmark: _Toc129337530][bookmark: _Toc129337642][bookmark: _Toc129337739][bookmark: _Toc129338024][bookmark: _Toc129546296]Observation 4:	As recommended by RAN4, RedCap requirement work needs to be postponed to a future release of the TRP/TRS work due to the lack of availability of RedCap devices for measurement.

Considering the bands included in the scope of the Rel-17 TRP/TRS work item (n28, n41, n78), we note that Rel-18 effort is needed to conclude the partially completed performance objectives for bands n41, and n78.  Since no requirement objectives for band n28 were achieved in Rel-17, we treat n28 as an additional band in Rel-18 from the workload perspective.  The current scope of the work item spans the following bands in addition to the Rel-17 set: n1, n3, n5, n7, n8, n77, and n79.  Clearly, prioritization of the bands is an essential task for RAN to undertake this meeting.

[bookmark: _Toc129337532][bookmark: _Toc129337644][bookmark: _Toc129337741][bookmark: _Toc129338026][bookmark: _Toc129546298]Proposal 2:	The Rel-18 TRP/TRS work item shall aim to complete full coverage of band n28, n41, and n78 requirements, including performance objectives which were not concluded in Rel-17, and it shall also aim to define requirements for band n77.

The remaining aspect is the currently ongoing definition of the 2Tx radiated output power test methodology and the related requirements.  This is a significant and new direction for RAN4.  Given the group’s decision to perform lab alignment in two phases (phase 1 for 1Tx methodology and phase 2 for 2Tx methodology), it is reasonable to map the 2Tx radiated output power requirements to a phase 2 in the requirement development process.  Combining these proposals and observations together, it is possible to visualize the proposed rescoping of the work item graphically, as shown in Table 1 below in a color-coded format:  completed Rel-17 test methods and requirements in green, proposed rescoping of Rel-18 work in orange, and propose removal of scope in cells with no background color.

Table 1: Status of TRP/TRS objectives by release and Rel-18 rescoping proposal
	Aspect  / Feature
	TRS
	1Tx TRP PC3
	1Tx TRP PC2
	2Tx Rad Power
	CA TRP & TRS

	
	Browse
	Talk
	RedCap
	Browse
	Talk
	RedCap
	Browse
	Talk
	Browse
	Talk
	

	Test method and prelim MU
	R17
	R17
	R18
	R17
	R17
	R18
	R17
	R17
	R18
	R18
	R18 2p

	n1
	72 < w ≤ 92 mm
	R18
	R18
	
	R18
	R18
	
	R18
	R18
	
	
	

	
	56 ≤ w ≤ 72 mm
	R18 2p
	R18 2p
	
	R18 2p
	R18 2p
	
	R18 2p
	R18 2p
	
	
	

	n3
	72 < w ≤ 92 mm
	R18
	R18
	
	R18
	R18
	
	
	
	
	
	

	
	56 ≤ w ≤ 72 mm
	R18 2p
	R18 2p
	
	R18 2p
	R18 2p
	
	
	
	
	
	

	n5
	72 < w ≤ 92 mm
	R18
	R18
	
	R18
	R18
	
	
	
	
	
	

	
	56 ≤ w ≤ 72 mm
	R18 2p
	R18 2p
	
	R18 2p
	R18 2p
	
	
	
	
	
	

	n7
	72 < w ≤ 92 mm
	R18
	R18
	
	R18
	R18
	
	
	
	
	
	

	
	56 ≤ w ≤ 72 mm
	R18 2p
	R18 2p
	
	R18 2p
	R18 2p
	
	
	
	
	
	

	n8
	72 < w ≤ 92 mm
	R18
	R18
	
	R18
	R18
	
	
	
	
	
	

	
	56 ≤ w ≤ 72 mm
	R18 2p
	R18 2p
	
	R18 2p
	R18 2p
	
	
	
	
	
	

	n28
	72 < w ≤ 92 mm
	R18
	R18
	
	R18
	R18
	
	
	
	
	
	

	
	56 ≤ w ≤ 72 mm
	R18 2p
	R18 2p
	
	R18 2p
	R18 2p
	
	
	
	
	
	

	n41
	72 < w ≤ 92 mm
	R17
	R18
	
	missing
	missing
	
	R17
	R18
	R18 2p
	R18 2p
	

	
	56 ≤ w ≤ 72 mm
	missing
	missing
	
	missing
	missing
	
	missing
	R18 2p
	R18 2p
	R18 2p
	

	n77
	72 < w ≤ 92 mm
	R18
	R18
	
	R18
	R18
	
	R18
	R18
	R18 2p
	R18 2p
	

	
	56 ≤ w ≤ 72 mm
	R18 2p
	R18 2p
	
	R18 2p
	R18 2p
	
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	

	n78
	72 < w ≤ 92 mm
	R17
	R18
	
	missing
	missing
	
	R17
	R18
	R18 2p
	R18 2p
	

	
	56 ≤ w ≤ 72 mm
	missing
	missing
	
	missing
	missing
	
	missing
	R18 2p
	R18 2p
	R18 2p
	

	n79
	72 < w ≤ 92 mm
	R18
	R18
	
	R18
	R18
	
	R18
	R18
	
	
	

	
	56 ≤ w ≤ 72 mm
	R18 2p
	R18 2p
	
	R18 2p
	R18 2p
	
	R18 2p
	R18 2p
	
	
	



We have submitted a WID revision which implements the proposals in [8].
Conclusions
This contribution seeks to highlight the overly ambitious scope of the Rel-18 TRP/TRS work item and proposes to focus the work by updating several objectives.  The following observations and proposals are made:

Observation 1:	It is now clarified that both PC2 and PC3 requirements are needed in bands where PC2 is defined; however, in Rel-17 only PC2 TRP requirements were specified for bands n41 and n78.  The objective to specify PC3 TRP requirements for these bands needs to be added to the Rel-18 WID.
Observation 2:	It is now clarified that RAN4 will specify both browsing and talk mode requirements per band; however, in Rel-17 only browsing mode requirements were specified for bands n41 and n78.  The objective to specify talk mode OTA requirements for these bands needs to be added to the Rel-18 WID.
Observation 3:	Lab alignment procedures and performance requirement work for band n28 did not conclude in the Rel-17 work item, and OTA requirements for this band need to be defined in Rel-18.
Observation 4:	As recommended by RAN4, RedCap requirement work needs to be postponed to a future release of the TRP/TRS work due to the lack of availability of RedCap devices for measurement.

Proposal 1:	With significant technical work remaining before the prioritized core objectives of the Rel-18 TRP/TRS work item can be concluded, and with no recent progress on CA methodology apparent, it is reasonable to remove the scope for CA methodology for TRP/TRS methodology.
Proposal 2:	The Rel-18 TRP/TRS work item shall aim to complete full coverage of band n28, n41, and n78 requirements, including performance objectives which were not concluded in Rel-17, and it shall also aim to define requirements for band n77.
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