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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: Enhancement of UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies


Acronym: NR_FR1_TRP_TRS_Enh


Unique identifier: TBA


NOTE:
For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.


For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.


If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.


Please tick (X) the applicable box(es) in the table below:

Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	X



or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


Potential target Release:
Rel-18
NOTE: In case of contradiction with the target dates of clause 5, clause 5 determines the target release.
1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	
	
	

	No
	X
	
	X
	X
	X

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items

2.1
Primary classification
This work item is a … 
	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, they are defined as work tasks. If you are in doubt, please contact MCC.
2.2
Parent Work Item
For a brand-new topic, use “N/A” in the table below. Otherwise indicate the parent Work Item.
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	NR_FR1_TRP_TRS
	RAN4
	911010
	Introduction of UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies for FR1 (NR SA and EN-DC)


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one 
WID. Therefore the table above should include the feature WI data (In case the feature covers Core and Perf. 
part, please list under Working Group the leading WG of the Core part).
2.3
Other related Work Items and dependencies
	Other related Work/Study Items (if any)

	Acronym
	Unique ID
	Title
	Nature of relationship

	NR_FR1_TRP_TRS-UEConTest
	TBD
	UE Conformance - Introduction of UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies for FR1 (NR SA and EN-DC)
	RAN5 conformance test WI 


NOTE:
Also related or dependent WIs/SIs in other TSGs shall be indicated here.

3
Justification

This work item introduces a number of enhancements for TRP TRS requirements as well as corresponding verification methodologies:

(1) Enhancements of TRP TRS test methodology 

The baseline test method (anechoic-chamber based system) of FR1 TRP TRS was introduced in Rel-17 for FR1 TRP TRS. However, the specified test method is only applicable to UE with NR 1Tx capability, the advanced UE features with more Tx chains such as TxD, UL MIMO, and CA are not testable. Enhancement of test methodologies to support the verification of above features is required to ensure the radiated performance of the devices.

Besides, the RedCap UE was introduced and finalized in Rel-17 with maximum channel bandwidth 20MHz and minimum 1Rx, the OTA test configuration and corresponding new phantoms are not defined. Enhancement of TRP TRS test method to support RedCap UE performance verification is important.

In addition, the reverberation-chamber based system was discussed but deprioritized in Rel-17, which is also valuable to perform TRP TRS measurement as an alternative method to save measurement time and re-use large scale of legacy OTA systems.

(2) TRP TRS requirements for NR 1Tx (SA and EN-DC)

In Rel-17, the requirement is only defined for selected bands (n41 and n78) under SA mode with very specific configuration, i.e., wide handset UE (width ≥72mm) operated with 1Tx at PC2 under browsing mode scenario (hand phantom only), while other cases are all deprioritized, e.g., other NR bands, EN-DC configurations, talk mode scenarios (head and hand phantom), narrow devices (width ≤72mm), and other power classes. Requirements for these types of UEs may also be required. 

For other bands listed in the first priority list but not defined in Rel-17 (n28 and n79), should be finalized in Rel-18 as high priority.

(3) TRP TRS requirements for NR 2Tx configuration (SA and CA) 

In Rel-16, many requests from operators and vendors on bands support UL-MIMO were seen. With increased interests from industry on UL coverage performance, a significant number of WIs in Rel-17 were focused on high power solutions and multi-antenna Tx features, which include, e.g., UL MIMO, PC2, TxD, CA high power limit, 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.
4
Objective

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

· Case 1: TxD (i.e., TxD capability supported)

· Case 2: single layer UL-MIMO (i.e., codebook-based capability supported)
· ULFPTx mode1 as 1st priority
· Define test case applicability for case 1 and case 2
· RedCap devices (focused on wearable device only)

· 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
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
· 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
4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	Internal TR
	38.8xx
	Enhanced test methods for NR FR1 TRP and TRS OTA
	
	
	Related to Core part;

Leading WG: RAN4


{Note 1: Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.}
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.
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

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

	TS38.161
	TRP TRS requirements related test aspects
	RAN # xx
	Core part

	TS38.161
	TRP TRS 1Tx and 2Tx requirements 
	RAN # xx
	Performance part


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.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)

{Mandatory: <FamilyName>, <GivenName>, <Company>, <email address>}
{Optional: <FamilyName>, <GivenName>, <Company>, <email address>: Secondary task(s).}

{The first listed Rapporteur is the work item primary Rapporteur. The role of a Rapporteur is further described in www.3gpp.org/specifications-groups/delegates-corner/writing-a-new-spec.
Secondary co-Rapporteur(s) are possible for specific secondary task(s)}.

NOTE:
The first listed Rapporteur has the overall responsibility for this WI (incl all secondary tasks).
7
Work item leadership

RAN WG4

Secondary responsibility: RAN WG5
8
Aspects that involve other WGs

NOTE:
For RAN WIs: Section 8 applies only toWGs outside of TSG RAN because all RAN WG aspects have to be covered in section 4.

9
Supporting Individual Members

	Supporting IM name

	vivo

	[Apple]

	CAICT

	CBN

	China Telecom

	China Unicom

	[CHTTL]

	CMCC

	[ETS-Lindgren]

	Genius technology

	[Huawei]

	[HiSilicon]

	[Intel]

	[KDDI]

	[Keysight]

	[MVG]

	[OPPO]

	[Orange]

	[Qualcomm]

	[Rohde & Schwarz]

	[Samsung]

	[Sanechips]

	[Spirent]

	SAICT

	[Vodafone]

	[Xiaomi]

	[ZTE]
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