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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: 
High power UE (power class 2) for EN-DC (1 LTE TDD band + 1 NR TDD band)
Acronym: ENDC_UE_PC2_TDD_TDD
Unique identifier: 
820079 {A number to be provided by MCC at the plenary}
NOTE:
For new WIs/SIs leave the Unique identifier empty or you can make a proposal for an Acronym.


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
	


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 … 

	
	Feature

	X
	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, we define them as work tasks. If you are in doubt, please contact MCC.

2.2
Parent and child Work Items 

	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	


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 just include the feature WI Unique ID and title and Nature of relationship is "parent WID".
2.3
Other related Work Items and dependencies

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	 


NOTE:
Also related or dependent WIs in other TSGs should be indicated.
3
Justification 

In order to reduce the big imbalance between 5G NR uplink and downlink coverage, RAN4 has completed PC2 HPUE feature to improve the uplink coverage for 5G SA deployments on NR bands n41, n77, n78 and n79 in Rel-15 NR WI, including PC2 UL MIMO (2Tx 23+23dBm) and PC2 1Tx (26dBm) UE. The following NR bands were approved to support PC2 HPUE for 5G NR SA in Rel-15：
·  Band n41 (2496 – 2690 MHz)：
   UL-MIMO (2Tx 23+23dBm) and 1Tx (26dBm) are supported for NR Band n41 
·  Band n77 (3.3 - 4.2 GHz)：
UL-MIMO (2Tx 23+23dBm) and 1Tx (26dBm) are supported for NR Band n77
·  Band n78 (3.3 - 3.8 GHz)：
UL-MIMO (2Tx 23+23dBm) and 1Tx (26dBm) are supported for NR Band n78
·  Band n79 (4.4 - 5 GHz)：
UL-MIMO (2Tx 23+23dBm) and 1Tx (26dBm) are supported for NR Band n79

For 5G NR NSA deployment, the imbalance between UL and DL coverage still exists, and the uplink coverage for EN-DC is also need to be improved. Considering the technical status of the industry chain, the Power Class 2 (+26dBm) EN-DC UE should be the most practical and suitable choice to improve the UL coverage for 5G NR NSA deployment. 
It is proposed to specify Power Class 2 UE for EN-DC (1LTE band +1 NR band) supporting +26 dBm. PC2 EN-DC for TDD-TDD band combinations are proposed in this Work Item. This Work Item is to develop a new feature to enable Power Class 2 EN-DC UE with 26 dBm maximum output power.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of the work item is to specify the RF requirements for Power Class 2 EN-DC (1 LTE band (PC3) +1 NR band (PC3) with 1Tx).
· Specify the band combination specific RF requirements for all listed PC2 EN-DC configurations consisting of 2 different bands DL with 2 different bands UL (1 LTE band and 1 NR band) including at least

· Applicable frequencies if necessary
· Applicable bandwidths and bandwidth sets if necessary
· UE requirements, including UE maximum output power, Tx power tolerance, MPR, A-MPR, IBE and ACLR for Power Class 2 EN-DC, taking into account the potential coexistence with Band 40 in China
· Analyse combinations that have self-desensitization due to following reasons:

· TX Harmonic and/or intermodulation overlap of receive band

· TX signal overlap of receiver harmonic frequency

· TX frequency being in close proximity of one of the receive bands

· Any other identified reasons

· For the combination where self-desensitization exists:
· ∆TIB, c and ∆RIB, c

· Reference sensitivity exceptions including MSD test cases
· UE Tx duty cycle requirements sufficient to prevent exceeding local regulatory limits such as SAR

· Regulatory issues related to the use of PC2 EN-DC capable devices when roaming and/or p-max absence shall be addressed.

· Simultaneous RxTx UE capability for PC2 EN-DC band combinations shall be decided

· Release independent issue is to be considered for PC2 EN-DC
· 
· RAN4 needs to discuss whether existing RAN2 signalling can be reused to solve the issues in this WI. If there is RAN2 signalling impact then RAN4 will send LS to RAN2 to inform the solution. No RAN2 TUs are requested for this WI.
This WI is aimed to specify the category of PC2 EN-DC band combinations consisting of 2 different bands DL with 2 different bands UL (1 LTE band and 1 NR band). An overview table of these PC2 EN-DC configurations is provided here: 
PC2 EN-DC for 2 different bands DL with 2 different bands UL (1 LTE band + 1 NR band) within FR1
Table 1-1: Individual configuration names, proponents and supporting companies for PC2 DC_x-nx within FR1

	EN-DC configuration


	REL-indep.

From
	contact

name, company
	contact

email
	other supporting companies

(min. 3)
	status

(new, ongoing, completed, stopped)

	DC_39A-n41A
	Rel-15
	Shao Zhe,

CMCC
	shaozhe@chinamobile.com
	CATT, ZTE, Huawei
	New

	DC_(n)41AA 
	Rel-15
	Shao Zhe,

CMCC
	shaozhe@chinamobile.com
	CATT, ZTE, Huawei
	New

	DC_41A-n41A 
	Rel-15
	Shao Zhe,

CMCC
	shaozhe@chinamobile.com
	CATT, ZTE, Huawei
	New

	DC_39A-n79A
	Rel-15
	Shao Zhe,

CMCC
	shaozhe@chinamobile.com
	CATT, ZTE, Huawei
	New

	DC_41A-n79A
	Rel-15
	Shao Zhe,

CMCC
	shaozhe@chinamobile.com
	CATT, ZTE, Huawei
	New


Note that although DC_(n)41AA is included in R15 TS38.101-3, because the coexistence with band 40 has not been studied yet and additional 

requirement such as A-MPR may be needed, it is still included in the above table.
Table 1-2:PC2 EN-DC configurations for DC_x-nx within FR1

	EN-DC configuration
	Uplink EN-DC configuration

	DC_39A-n41A
	DC_39A-n41A

	DC_(n)41AA
	DC_(n)41AA

	DC_41A-n41A
	DC_41A-n41A

	DC_39A-n79A
	DC_39A-n79A

	DC_41A-n79A
	DC_41A-n79A


4.2
Objective of Performance part WI

NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

This Perf. Part WI has to standardize the Perf. Part requirements:

· Required changes are to be added to release independence TS 38.307.

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 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 

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

	TR
	37.825
	
Power class 2 User Equipment (UE) for E-UTRA (Evolved Universal Terrestrial Radio Access) - NR Dual Connectivity (EN-DC) (1 LTE TDD band + 1 NR TDD band)

	TSG#85
	TSG#86
	rapporteur:

Shao Zhe, CMCC 
shaozhe@chinamobile.com
Core part (TR may also cover Perf. part aspects)


{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 WID 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

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

	38.101-3
	Add PC2 EN-DC to  User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios
	TSG#86
	Core part

	38.306
	Add PC2 EN-DC to User Equipment (UE) radio access capabilities
	TSG#86
	Core part 
Minor change. No TUs requested

	38.307
	Add PC2 EN-DC  Requirements on User Equipments (UEs) supporting a release-independent frequency band
	TSG#86
	Perf. Part

	38.331
	Add PC2 EN-DC to Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification
	TSG#86
	Core part 
Minor change. No TUs requested


NOTE:
If this is a RAN WID 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)

Shao Zhe

Company:
CMCC

Email:
shaozhe@chinamobile.com
7
Work item leadership

RAN WG4
8
Aspects that involve other WGs

None.

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

9
Supporting Individual Members

	Supporting IM name

	CMCC

	Sprint

	Vodafone

	SoftBank

	KDDI

	CATT

	ZTE

	Xiaomi

	Broadcom

	OPPO

	Vivo

	MTK

	Huawei

	HiSilicon

	Intel


