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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: 
LTE DL 8Rx antenna ports 
Acronym: 
Unique identifier: 

NOTE:
For new WIs/SIs leave the Unique identifier empty but you may 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


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 … {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


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:
Classical examples: List a preceding SI or a preceding WI (e.g. if you further enhance a topic). Also related or dependent WIs in other TSGs should be indicated.
Dependency on non-3GPP (draft) specification: 
3
Justification

Recently clear market needs are observed to further boost the downlink peak data rate to 1.2Gbps and 1.6Gbps, which requires support of 8 layers on a single carrier to increase the spectrum efficiency. To achieve that goal, utilization of 8 receiving antenna (8Rx) in downlink is a must. Correspondingly, the new UE DL category 18 and 19 were introduced in TS36.306 with square brackets.
Many benefits can be achieved by 8Rx UE. It can significantly improve the downlink throughput for a single user across the cell, and also enhance the coverage for the cell edge users. Considering that 256QAM and even higher order modulation scheme was and will be introduced, 8Rx would be one of the efficient and robust ways to make the use of them feasible in the practical operating SINR range. 
To study the performance benefits of 8Rx, a new study item “Study on LTE DL 8Rx antenna ports " was approved at RAN #76 and will be completed at RAN#78. In the study item, PCFICH/PDCCH and PDSCH demodulation performance with 8Rx were evaluated. And the UE RF, RRM and UE demodulation performance requirements were identified. The TR36.757 documents the evaluation results and the identified requirements. 

Based on the study item conclusions, we propose to start the work item to specify the identified requirements and the necessary mechanisms, if needed.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The work item has the following objectives for core requirements of downlink 8Rx antennas:

· Define the single carrier RF requirements of 8Rx feature
· No new Tx requirements are expected.

· Introduce the operating bands to support 8Rx antennas.

· Define reference sensitivity for the bands supporting 8Rx antennas.

4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

The work item has the following performance objectives for downlink 8Rx antennas:

·  Channel model for downlink 8Rx antennas
· Specify the antenna configuration and MIMO channel correlation matrices for 8Rx antennas
· RRM performance requirements for downlink 8Rx antennas:

· No new RRM requirement shall be defined for 8Rx

· No new RLM requirement shall be defined for 8Rx 

· UE is only required to pass the legacy 2Rx or 4Rx RLM testing

· Specify testing applicability rule for enabling 8Rx UE to pass the legacy 2Rx or 4Rx RLM test cases.
· Demodulation performance requirements for downlink 8Rx antenna:
· Specify demodulation performance requirements in single carrier mode
· Specify the requirements for test cases of rank lower than or equal to 4 studied in SI.
· MMSE and MMSE-IRC as baseline receiver to ensure timely completion of WI.
· Specify the requirements for test cases for rank=5/6/7/8 for 8Rx.
· MMSE and MMSE-IRC as baseline receiver to ensure timely completion of WI.

· Specify SDR test for 8Rx in WI.
· MMSE and MMSE-IRC as baseline receiver to ensure timely completion of WI.

· Specify applicability rule of existing demodulation performance requirements for 8Rx capable UEs.
· Study and specify the release independent definition for downlink 8Rx antenna feature, if needed.
NOTE: use the methodology to specify the performance requirements for downlink 4Rx antenna ports as starting point.
4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all 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 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 of them 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}

	Proposed Spec no. or series
	Type (see note 1) 
	Rapporteur(s)
(see note 2)
	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.

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

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

	36.101
	E-UTRA; User equipment (UE) radio transmission and reception 
	RAN #77 Sep. 2017
	Core part for RF requirement in Clause 7

	36.101
	E-UTRA; User equipment (UE) radio transmission and reception
	RAN #79 March 2018
	Perf. part for demodulation performance requirements

	36.133
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
	RAN #77 Sep. 2017
	Core part for RRM

	36.133
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
	RAN #79 March 2018
	Perf. part for RRM test cases

	36.307
	Release independent for 8Rx antenna feature
	RAN #79 March 2018
	Perf. part 


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)
Company:
Huawei

Email:

7
Work item leadership

RAN4
8
Aspects that involve other WGs
NOTE:
For RAN WIDs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
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

	Huawei

	HiSilicon

	SoftBank

	Neul

	SKT

	Sprint

	Qualcomm


