3GPP TSG RAN Meeting #76




          RP-171145
West Palm Beach, U.S.A, June 5th – 8th, 2017
Source:
Qualcomm Incorporated
Title:
New Work Item Proposal: Lower Complexity Higher Order MIMO for LTE
Document for:
Approval
Agenda Item:
10.1.4
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: 
Lower Complexity Higher Order MIMO For LTE
Acronym:
LowComplexity_MIMO_LTE
Unique identifier: 

NOTE:
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:

	This WID includes a Core part
	x

	This WID includes a Performance part
	x


1
3GPP Work Area

	X
	Radio Access

	
	Core Network

	
	Services


2
Classification of WI and linked work items
2.0
Primary classification
This work item is a …

	
	Study Item (go to 2.1)

	X
	Feature (go to 2.2)

	
	Building Block (go to 2.3)

	
	Work Task (go to 2.4)


NOTE:
Core, Performance and Testing parts of RAN WIs are usually Building Blocks.
If you are in doubt, please contact MCC.

2.1
Study Item

	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	
	
	


Go to §3.

2.2
Feature
	Related Study Item or Feature (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	


Go to §3.

2.3
Building Block

	Parent Feature (or Study Item)

	Unique ID
	Title
	TS

	
	
	


This work item is … 
	
	Stage 1 (go to 2.3.1)

	
	Stage 2 (go to 2.3.2)

	
	Stage 3 (go to 2.3.3)

	
	Test spec (go to 2.3.4)

	
	Other (go to 2.3.5)


2.3.1
Stage 1

	Source of external requirements (if any)

	Organization
	Document
	Remarks

	
	
	


Go to §3.

2.3.2
Stage 2
	Corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other source of stage 1 information

	TS or CR(s)
	Clause
	Remarks

	
	
	



If no identified source of stage 1 information, justify: 
Go to §3.

2.3.3
Stage 3
	Corresponding stage 2 work item (if any)

	Unique ID
	Title
	TS

	
	
	


	Else, corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other justification

	TS or CR(s) or external document
	Clause
	Remarks

	
	
	



If no identified source of stage 2 information, justify: 

Go to §3.

2.3.4
Test spec

	Related Work Item(s)

	Unique ID
	Title
	TS

	
	
	


Go to §3.

2.3.5
Other
	Related Work Item(s)

	Unique ID
	Title
	Nature of relationship
	TS / TR

	
	
	
	


Go to §3.

2.4
Work task
	Parent Building Block

	Unique ID
	Title
	TS

	
	
	


3
Justification

Recently there is a growing demand for higher order diversity UEs (UEs with 4 receivers/carrier) because of the UE throughput and network capacity benefits. However, it is very challenging to include 4 receivers in a certain form factors and this will impact the adoption of 4 receiver implementations. When implementing 4 receivers, the number of added components is high and it is difficult to design the PCB and route all the signal paths. Added cost is high and will scale according to number of bands supported, the number of receivers (if one wanted to implement up to 8 Rx) and CA configurations. Problem becomes worse if UEs would have to support 4 or > 4 receivers with CA.
A way to solve this problem is to simplify the implementation of the additional diversity receivers (3rd and 4th receiver for a 4Rx UE) while minimizing the performance impact. The problem currently preventing simplified implementation is high Tx power in the receiver conformance tests. Even TX power does not couple to other receiver than main receiver in conducted tests, it is problem in real device due to antenna coupling.  
Collision between Tx > 0 dBm and Rx is not so frequent in the existing networks. If network is aware of this new type of UE, it can avoid scheduling simultaneous high power TX grants and RX grants that need reliable reception from 4 (or > 4) receivers. Network can then schedule grants to other UEs and capacity impact is negligible or furthermore, since this feature will increase the adoption rate of HO RX, the network capacity actually increases over time. To define this new type of receiver capability, new test with reduced Tx power and blocker levels need to be defined.
The level of interference seen by a UE on subframes in which it is transmitting could be significantly different than in those in which it is not transmitting because of selfinterference. This is similar to FeICIC on ABS and non-ABS subframes or eIMTA. In order to maximize the performance and facilitate link adaptation it is useful if the UE maintains 2 separate CQI processes, one for subframes in which UE is transmitting(Tx-Rx collision) and one for subframes in which UE is just receiving(no UL transmission). With this approach, the switching from 4Rx to 2Rx when the UE Tx power is above 0dBm becomes automatic based on channel state feedback. 

4
Objective

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

Define RF requirements for UE with reduced complexity 3rd and 4th receiver[RAN4]
· Define new REFSENS requirements with lower Tx power
· Define new out of band blocking requirements
Define a UE capability applicable per band for UEs with lower complexity 3rd and 4th receiver [RAN2]
Define two CQI processes to track subframes with simultaneous Rx-Tx and subframes in which UE is only receiving [RAN1]
4.2
Objective of Performance part WI

NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
Define a performance test to check that UE is correctly reporting channel state feedback for the two CQI processes
4.3
RAN time budget proposal

 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  [If Study Item, one TR is anticipated]

	Spec No.
	Title
	1st rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary #
	Comments

	
	
	
	
	
	
	

	
	
	
	
	
	
	


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 Comments for each spec.
By default a new specs can only be new for one of both parts.

	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject of the CR
	Approved at plenary#
	Comments

	36.213
	
	
	RAN#77
	Core

	36.101
	
	
	RAN#78
	Core


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 Comments 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)
Ville Vintola
Company:
Qualcomm
Email: vvintola@qti.qualcomm.com
7
Work item leadership

RAN  WG4

NOTE:
If this is a RAN WID including Core and Perf. part, then this WG specifies the WG leading the Core part.
RAN WG4 is by default leading the Perf. part.

8
Aspects that involve other WGs
None identified yet 
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

	Supporting IM name

	Qualcomm Incorporated

	OPPO

	AT&T

	Coolpad

	Motorola Mobility

	TCL Communications

	Telefonica

	Verizon

	Lenovo

	Xiaomi

	Reliance Jio
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2013-12-06 v1.14.1 modified §11 to read: <FamilyName>, <GivenName>, (If the person is new to 3GPP work, give full contact coordinates, in particular, email address.)
2013-10-03 v1.14.0 removal of embedded help text
v1.13.2: adds tdoc header
v1.13.1: minor changes resulting from discussions at CT#41 & SA#41

v1.13.0: mods to enforce linkage amongst stages 1, 2, 3

draft mods Scarrone-Meredith 2008-07 ff

v1.12.1: removes revision marks following approval at SP-29
v1.12.0: includes provision for Study Items (SP-29)

v1.11.0: includes those changes from v1.8.0 agreed at SP-25.


v1.10.0: full circle

v1.9.0: a clean sheet

v1.8.0: includes comments from SA#24 

v1.7.0: includes comments from RAN, CN and T #24; also includes “early implementation” data

v1.6.0: includes comments made during review period prior to TSGs#24

v1.5.0: includes comments made at TSGs#23 (Phoenix)

v1.4.0: offered to SA#23 for approval

v1.3.0: offered to CN#23, RAN#23 and T#23 for comments

DRAFT4 v1.3.0: 2004-03-09: Incorporation of comments from Leaders list

DRAFT3 v1.3.0: 2004-02-19: Incorporation of comments from MCC members

DRAFT2 v1.3.0: 2004-01-29: Complete redraft:
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