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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:
Study on MU-MIMO Enhancement
Acronym:
xxxx
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
	

	This WID includes a Performance part
	


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 …

	X
	Study Item (go to 2.1)

	
	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

Up to Rel 12, MU-MIMO has been supported transparently to the UE for DMRS-based demodulation. It is now worth studying MU-MIMO related enhancements taking into account existing specification support in order to identify any necessary assistance information needed at both BS and UE sides for more efficient, practical and reliable MU-MIMO transmission. 

Coordinated multipoint transmission (CoMP) in Rel 11 focused on scheduling coordination and enhanced feedback so that MU transmission, like coordinated beamforming, is feasible among multiple coordinated transmission points. On the other hand, Rel 12 CoMP only focuses on the standardization of coordination signalling by X2 interface. Rel 11 CoMP assumes full buffer traffic with a low user density, so the performance gain and constraints of MU-MIMO was not obvious or well understood. Rel 11 CoMP supports multiple CSI process feedback in TM10 but not in TM 8/9. As the densities of both users and traffic increase, it becomes increasingly important to establish robust techniques for improved MU performance. To facilitate MU transmission and mitigate MU interference as much as possible, the network needs more accurate channel and/or scheduling assistance information by UE feedback, channel reciprocity or both.  Moreover, rank adaptation and outer-loop link adaptation (OLLA) may constrain the implementation of MU-MIMO differently depending on transmission mode, feedback scheme, and other network assumptions.  So in practice MU-MIMO may not be always preferred compared to SU-MIMO for SU-MIMO simplicity and reliability, and it is important that the eNB has all possible support for making good scheduling decisions.  

Network assisted interference cancellation and suppression (NAICS) in Rel 12 has motivated advanced receiver design with semi-static network assistant information, generally assuming that full information of the interfering transmissions is not available dynamically (e.g. due to the backhaul being non-ideal).  But for single-site MU-MIMO (or MU-MIMO with ideal backhaul between sites), dynamic signalling of interference information can bring more efficient MU-MIMO transmission.  In this case the gains brought by such signalling may justify increased control signalling overhead. The network needs to know whether potential MU-MIMO gain can justify the overhead of MU-related control and feedback signalling. Therefore additional UE feedback types may also be justified. 

Furthermore, Rel-12 NAICS has focused on linear receiver techniques, whereas in the context of Rel-13 with full availability of information about interfering transmissions, codeword interference cancellation should be considered for MU-MIMO. Therefore consideration should be given to what signalling support would be beneficial to support this case. 

The deployment scenarios of MU-MIMO can include indoor or outdoor hotspot areas, including coffee shops, bus station, shopping mall etc, which were discussed in the small cell enhancement work in Rel-12. Therefore such small cell or pico cell TPs can have very high traffic and dynamic loading with reasonably good LoS/NLoS channel condition which are well suited to MU-MIMO operation. 
4
Objective

4.1
Objective of SI 
The study item has the following objectives in order to optimize MU-MIMO performance, targeting dense user distribution operating within a single site (or inter-site with ideal backhaul):
· Identify the potential MU deployment scenarios, traffic modelling and other practical constraints, e.g. 2/4/8Tx indoor or outdoor cell or TP, non-full buffer traffic

· Identify corresponding channel modelling required for deployment scenarios

· Study and identify enhancements applicable to MU-MIMO within a single site (or inter-site with ideal backhaul), for example:

· Feedback enhancements, including for example CSI feedback enhancement for MU-MIMO, and/or feedback to support configuration of assistance information for codeword level cancellation 

· Downlink control signalling to assist UE MIMO decoding and MU interference cancellation or suppression, including for example DCI based assistance signalling 

· Additional physical layer enhancements related to MU transmission, e.g. DMRS enhancements supporting higher order MU-MIMO

· Evaluate potential MU performance gain over baseline of Rel-12 SU/MU-MIMO with DMRS-based demodulation (PDSCH and EPDCCH), in the presence of the identified enhancements. 

The MU-MIMO performance gain over SU-MIMO shall consider channel estimation error at BS and UE, signalling overhead, feedback overhead, scheduling complexity, backward compatibility and UE implementation. 
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
4.3
RAN time budget proposal

NOTE:
For WIs/SIs under RAN WG5 leadership this section is not filled out. Otherwise:
For a not yet approved WI/SI the rapporteur has to fill out the last row of the table(s) below up to the target date of the WI/SI (if necessary add further tables): Indicate the number of time units (1 TU ~ 2h), i.e. one value for each session/field. If no time unit is needed, leave the field empty.
Once the WI/SI is approved, the tables below will no longer be updated in the WI/SI description (i.e. the tables reflect the status of the initial approval). But changes can be proposed in the status report of the WI/SI.

	RAN #65
Q4/2014
RAN #66

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	78bis
	78bis
	87bis
	87bis
	87bis
	85bis
	72bis
	72bis
	72bis
	72bis
	79
	79
	88
	88
	88
	86
	73
	73
	73
	73
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	2
	
	
	
	
	
	
	
	
	


L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

	RAN #66
Q1/2015
RAN #67

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	80
	80
	89
	89
	89
	87
	74
	74
	74
	74

	2
	
	
	
	
	
	
	
	
	


L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation
NOTE:
In case further explanation of the time budget proposal is needed, then please explain this below.

additional comments to the time budget proposal:
5
Service Aspects

6
MMI-Aspects

7
Charging Aspects

8
Security Aspects

9
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	X

	Don't know
	
	
	
	
	


10
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

	TR 36.xxx
	Study on MU-MIMO Enhancement
	RAN1
	
	RAN#66
	RAN#67
	

	
	
	
	
	
	
	


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

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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.
11
Work item rapporteur(s)
Min Zhang
Company:  Alcatel-Lucent
Email:        min.hs.zhang@alcatel-lucent.com 
12
Work item leadership

Primary: RAN WG1
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.
13
Supporting Individual Members
	Supporting IM name

	Alcatel-Lucent

	Alcatel-Lucent Shanghai Bell

	AT&T

	

	

	

	

	

	

	

	

	

	

	

	

	

	



