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9.7.1
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: 
UE RF requirements for Transparent Tx Diversity (TxD) for NR
Acronym: NR_RF_TxD 
Unique identifier: 
920070
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-17 

Note that this field above indicates the proposed Release at the time of submission of the WID to TSG approval. It can later be changed without a need to revise the WID. The updated target Release is indicated in the Work Plan.
1
Impacts 
{ For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study.}
	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 … {Tick one box. "Feature / Building Block / Work Task" form a hierarchical structure. E.g. no Building Block can be proposed without a corresponding parent Feature. The full structure of all existing Work Items is shown in the 3GPP Work Plan in ftp://ftp.3gpp.org/Information/WORK_PLAN } 
	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


2.2
Parent Work Item 
{"Parent" Work Item refers to the related, earlier Stage, Work Item, e.g. the related Stage 1 Work Item shall be indicated here when a Stage 2 Work Item is presented or e.g. the related Study Item shall be indicated here when a normative-work Work Items is started. List here all parent Work Items of which requirements are either fully or partially covered by the proposed Item. List previous Work Items of earlier releases if relevant.}
{This section is mandatory to be filled out by the rapporteur.} 

{Not applicable for a Study Item}
{For a Feature: list here the parent Study Item if applicable}

{For a Building Block: list here the parent Feature }
{For a Work Task: list here the parent Building Block }
	Parent Work / Study Items 

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

	
	
	
	


2.3
Other related Work Items and dependencies
{List here other Work Items which relate to the proposed one, such as preceding SI or a preceding WI (e.g. if further enhancing a feature).}
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	750067
	New Radio Access Technology
	Requirements for UEs are defined in this WI, this new WI adds support for UEs with transparent TxD  


Dependency on non-3GPP (draft) specification: 
{This section is to be typically used to identify the IETF dependencies. Delete the header "Dependency on non-3GPP (draft) specification:" if no such dependency.}

3
Justification

Transparent Tx diversity (TxD) support is needed for multiple WI’s such as 

1. Rel-16 V2X WI (5G_V2X_NRSL), TxD RF requirements for 5G V2X UE based on the decision of general TxD RF requirements will be reflected via CR
2. Rel-16 PC1.5 (LTE_NR_B41_Bn41_PC29dBm) DCI 0_0 relies on TxD (completed)

3. Rel-16 Enhanced MIMO with UL MIMO Full power modes (NR_eMIMO) completed

4. Rel-17 FR1 enhancement (NR_RF_FR1_enh) reference architecture for intra-band UL CA

5. Rel-17 PC1.5 for n77 and n78 (HPUE_PC1_5_n77_n78) 

6. Rel-17 High power UE (power class 1.5) for NR band n79 (RP-210843)

7. Rel-16 NR-Unlicensed (NR_unlic-Core) PC3 is waiting for TxD (completed)

8. Rel-17 Additional NR bands for UL-MIMO in Rel-17 (RP-211380)

Generic requirements for UEs configured for single antenna port but when UE implements transparent Tx Diversity, i.e. uses two PAs to come up with output power. 

Prolonged Tx Diversity discussion. Proper WID needed to ensure completion 
4
Objective

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

Define general requirements for transparent TxD when UE is configured at most for one logical antenna port but utilizes multiple antenna connectors and two simultaneous transmitters for output power. 
UE Requirements for the feature Transparent Tx Diversity (TxD):

· Phase 1:

· Complete needed specification changes to such items as spectral flatness, MPR, EVM, ACLR for all power classes to enable UE to implement Transmit Diversity (TxD) [RAN4]

· The concluded agreements related to Tx Diversity (TxD) shall be followed
· UE capability signalling of Transparent Tx Diversity (TxD) and allowing early implementation from Rel-15 [RAN2] 
· Phase 2:
· Specify, if necessary, changes to enable Transmit Diversity (TxD) capable UE to support  SRS antenna switching and Uplink full power transmission (ULFPTx). [RAN4, RAN2]
· Leverage existing work for this feature done up to now. [RAN4, RAN2]

· A TP will be provided for TR including previous background and agreements documented in TR format in the first meeting
Note: Running CR is utilized to reflect the progress for phase 1 and phase 2. Phase 1 and phase 2 requirements can be studied in parallel, but phase 1 requirements have high priority to be finished firstly
Note: The relationship between transparent TxD requirements and requirements on ULFPTx and SRS switching can be discussed in phase 1. In particular it should be agreed during phase 1 whether the requirements to be derived during phase 2 for ULFPTx and SRS switching should apply regardless of TxD capability/requirements/behaviour or not.
4.2
Objective of performance part

Specify the necessary performance requirements such as release independence in 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, 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
	38.837
	UE RF requirements for Transparent Tx Diversity (TxD) for NR

	TSG#94e
	TSG#95e
	Rapporteur: Sanjun Feng, vivo, fengsanjun@vivo.com;
Led by 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 2: The first listed Rapporteur is the specification primary Rapporteur. Secondary Rapporteur(s) are possible for particular aspect(s) of the TS/TR. In this case, their responsibility has to be provided as "Remarks".}
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

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

	38.101-1
	RF requirements for transparent TxD for UE 
	TSG#95e
	Affected by Core

	38.306
	Capabilities for UE
	TSG#95e
	Affected by Core

	38.331
	IE descriptions 
	TSG#95e
	Affected by Core

	38.307
	Releases independence descriptions
	TSG#95e
	Affected by Perf


6
Work item Rapporteur(s)
Vintola, Ville, Qualcomm, vvintola@qti.qualcomm.com   
Liuye, Leo, Huawei, leo.liuye@huawei.com
TR rapporteur: Sanjun Feng, vivo, fengsanjun@vivo.com 
7
Work item leadership

RAN WG4
8
Aspects that involve other WGs
RAN WG4, RAN WG2
9
Supporting Individual Members
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 

	Supporting IM name

	Qualcomm Incorporated

	ZTE

	Huawei

	HiSilicon

	Apple

	Nokia

	Nokia Shanghai Bell

	vivo

	CMCC

	ZTE

	LG Electronics

	Samsung

	Ericsson

	OPPO

	Skyworks

	T-Mobile USA

	Orange

	Xiaomi

	Facebook

	China Telecom


