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3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title: 
29dBm UE Power Class for B41 and n41
Acronym: LTE_B41_NR_n41_29dBm 
Unique identifier: 
TBD 
	This WID includes a Core part
	x

	This WID includes a Performance part
	x


1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	
	
	

	No
	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 … 
	
	Feature

	
	Building Block

	X
	Work Task

	
	Study Item


2.2
Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	 


3
Justification

LTE Rel-14 defined power class 2 operation for B41 (HPUE), limiting UL/DL configurations to configurations 1-5 in order to meet regulatory limits.  HPUE allows operators to improve cell coverage and allows B41 cells to be the same ISD as lower frequency cells.  EN-DC architecture options divide total UE Tx power between LTE and NR, which can reduce coverage by up to 3dB, depending on the power sharing parameters of the UE.  Also, 5G-NR eMBB traffic projections indicate that DL traffic will be significantly heavier than UL traffic, so a UE transmitting +29dBm with an UL duty cycle that is set sufficiently to meet SAR requirements can also meet UL traffic demands.  
In the US, uplink transmissions from the UE are required to meet SAR safety regulations.  UE power class 3 meets the SAR regulatory requirement for FDD UE transmitting at +23dBm.  A TDD UE can meet the same SAR requirements at a higher transmit power by control of the UL Tx duty cycle, similar to the duty cycle restrictions defined in Rel-13 HPUE in which a TDD UE can transmit up to +26dBm using LTE UL/DL configurations 1-5.   NR defines UL transmit differently than in LTE, using flexible slot formats instead of LTE UL/DL configurations, so a more flexible and robust solution will be needed.  RAN4 has discussed this issue as part of the general NR HPUE discussion and approved a WF in R4-1805776, which states:

· To solve the SAR issue for power class 2 UE, a UE capability of maxUplinkDutyCycle is proposed to be defined which represents the maximum percentage of uplink time that can be scheduled during [X]ms to ensure compliance with applicable electromagnetic energy absorption requirements. 
· The default value of maxUplinkDutyCycle is 50%. E.g. If the field is absent, the UE shall apply the default value. 
· For a power class 2 capable UE operating on Band n41 n77 n78 n79, when the percentage of uplink time scheduled by the network in [X]ms is larger than its capability, the requirements for power class 2 are not applicable, and the corresponding requirements for a power class 3 UE shall apply. 
The proposed new +29dBm power class will be limited to +26dBm per antenna and is planned to be used in LTE-NR Dual Connectivity, LTE 2x2 MIMO, and NR 2x2 MIMO.   
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI

•
Develop a new feature to enable single carrier UL operation for LTE Band 41 and NR n41 UE Power Class x (+29 dBm) to be utilized for LTE-NR Dual Connectivity, LTE 2x2 UL MIMO, and NR 2x2 UL MIMO
•
Develop a new UE Power Class number for a UE Tx power level of +29dBm

•
Develop UE requirements, including Tx power tolerance, MPR, A-MPR and ACLR for Power Class x.
•
Develop UE Tx duty cycle requirements sufficient to prevent exceeding local regulatory limits such as FCC SAR based on RAN4-approved WF document R4-1805776
•
Assess the impact on eNode B blocking requirements required to support a +29dBm UE power class. 

•
Assess the impact on Band 7 and 38 related to a +29dBm UE power class
•
Compatibility of LTE Band 41 networks and NR n41 networks with the maximum power of +23dBm (UE power class 3) and +26 dBm (UE Power class 2) is to be considered.
•
UE transmissions of +29dBm from a single antenna is precluded

4.2
Objective of Performance part WI
· Develop performance requirements to enable single carrier UL operation for LTE Band 41 and NR n41 UE Power Class x (+29 dBm)
4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)

additional comments to the time budget request in the attached Excel table:
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Expected Output and Time scale

	New specifications 

	Type
	TS/TR No.
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


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.

	Impacted existing TS/TR 

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

	36.101
	Add B41 PCx to E-UTRA; User equipment (UE) radio transmission and reception
	RAN #84 June 2019

	36.306
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities
	RAN #84 June 2019

	36.307
	Add B41 PCx to Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements on User Equipments (UEs) supporting a release-independent frequency band
	RAN #84 June 2019

	36.331
	Add PCx to Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification
	RAN #84 June 2019

	38.101-1
	Add B41 PCx to NR;  User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone
	RAN #84 June 2019

	38.306
	NR; User Equipment (UE) radio access capabilities
	RAN #84 June 2019

	38.307
	NR; Requirements on User Equipments (UEs) supporting a release-independent frequency band
	RAN #84 June 2019

	38.331
	Add PCx to Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification
	RAN #84 June 2019


6
Work item Rapporteur(s)
Bill Shvodian (Sprint), Bill.Shvodian@sprint.com
7
Work item leadership

RAN WG4
8
Aspects that involve other WGs
9
Supporting Individual Members
	Supporting IM name

	Sprint

	[SouthernLINC Wireless]

	[Skyworks Solutions Inc]

	[C Spire]

	[CMCC]
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