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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:
Enhanced CRS Interference Mitigation for LTE
Acronym:
LTE_ECRSIM
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
	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

	
	Enhanced CRS Interference Mitigation for LTE
	


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

In the LTE Release 11 to 13, multiple UE interference mitigation (IM) receiver enhancements for the interference-limited environments were introduced, including LMMSE-IRC, CRS-IM, SU-MIMO IS/IC, NAICS, and other advanced receivers. The substantial part of the respective 3GPP work was dedicated to the introduction of the CRS Interference Mitigation (CRS-IM) functionality, which was done in the scope of the Release 11 FeICIC WI and Release 12/13 CRS-IM SI and WI. The purpose of the introduced CRS-IM functionality is to specify the receiver mechanisms to mitigate the dominant CRS interference from the neighbouring cells, which may become a limiting factor for the DL performance in the FeICIC ABS subframes in the HetNet deployments and, also, for the synchronous homogeneous and heterogeneous deployments with the partial downlink resource utilization.
As the result of the 3GPP work in the LTE Release 11-13, multiple CRS-IM UE demodulation performance requirements were defined covering some typical LTE operation scenarios. However, still only a subset of the important operation scenarios is addressed in the existing UE demodulation and CSI reporting requirements and the CRS-IM for other scenarios is not guaranteed:
· CRS-IM requirements are introduced for the case of the network deployments using 2 CRS APs only, meanwhile, the UE behaviour for the case of 4 CRS APs deployments is undefined.
· CRS-IM requirements is defined for the case using the same number of CRS APs in the serving and interference cells, while in the heterogeneous networks different cells may use different CRS configurations (e.g. 4 CRS APs for the Macro cell and 2 CRS APs for the Small cells).
· CRS-IM requirements are specified for the UEs equipped with 2 receive antennas only, while the UEs with 1 and 4 receive antennas, which are emerging in the market, may also benefit from using the CRS-IM and should be considered.
· CRS-IM requirements cover UE operation in both Homogeneous and Heterogeneous deployments. However, for the latter one the operation is specified for the FeICIC scenarios and for the ABS subframes only. Furthermore, in the heterogeneous networks there is high probability that different cells may use different CRS configurations such as colliding and non-colliding CRS. Meantime, so far the UE behaviour for the Colliding CRS scenarios is not defined for the non FeICIC scenarios and non-ABS subframes.

Therefore, the CRS-IM functionality is actually not defined for many important LTE operation use cases and without proper UE demodulation requirements it is not possible to guarantee correct UE implementations. Therefore, a new work item is suggested in order to introduce CRS-IM for the generic LTE deployment scenarios with various combinations of the number of CRS APs and number of UE receive chains.
4
Objective

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

· Identify performance benefits and feasibility of using CRS-IM for the generic scenarios with different number of CRS APs (2, 4) and different number of UE receive antennas (1, 2, 4):
· Identify target scenarios including deployment scenarios, interference models, and others

· Reuse Rel-12 NAICS and Rel-13 CRS-IM WIs assumptions as the starting point

· Evaluate the CRS-IM performance for the scenarios with different number of CRS APs and different number of UE receive antennas.

· 
· Identify reference CRS-IM receiver assumptions including at least number of cancelled cell(s), and IM algorithm. Investigate whether any CRS-IM processing complexity reduction is needed comparing to the Rel-13 CRS-IM.

· Specify UE demodulation and CSI reporting performance requirements to verify practical CRS-IM operation for the identified scenarios with different number of CRS APs and different number of UE receive antennas.
· The work should be done under the following assumptions:

· The following scenarios are prioritized:

· 2 RX antennas UEs with 4 CRS APs in the serving and interference cell(s)
· 2 RX antennas UEs with a mix of 2 and 4 CRS APs in the serving and interference cell(s)
· 4 RX antennas UEs with 2 and 4 CRS APs in the serving and interference cell(s)
· 1 RX antennas UEs with 2 CRS APs in the serving and interference cell(s)

· CRS-IM can be used for different downlink physical channels:

· First priority: PDSCH (both CRS- and DMRS-based transmission modes)
· Second priority: DL control channels including PDCCH, PCFICH, PHICH and EPDCCH

· The CRS-IM enhancements should cover both Non-colliding and Colliding CRS scenarios.
· 
· 
· The CRS-IM enhancements should be applicable for both Homogeneous and Heterogeneous deployment scenarios. 
· 
· The Release 13 CRS assistance information is expected to be provided for the UE.
· Define the requirements for the single carrier case.

· LMMSE-IRC + CRS-IM receiver is considered as the baseline PDSCH reference IM receiver structure.

· For 1 RX CRS-IM requirements at least Cat 0 LC-MTC UEs are considered.

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.
For WI/SI already approved in the past, 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 #71
Q2/2016
RAN #72

	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

	84bis
	84bis
	93bis
	93bis
	89bis
	91bis
	78bis
	78bis
	78bis
	78bis
	85
	85
	94
	94
	90
	92
	79
	79
	79
	79

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	RAN #72
Q3/2016
RAN #73

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	86
	86
	95
	95
	91
	93
	80
	80
	80
	80

	
	
	
	
	
	
	
	
	
	1.0


	RAN #73
Q4/2016
RAN #74

	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

	86bis
	86bis
	94bis
	94bis
	94bis
	93bis
	80bis
	80bis
	80bis
	80bis
	87
	87
	95
	95
	95
	94
	81
	81
	81
	81

	
	
	
	
	
	
	
	
	
	1.0
	
	
	
	
	
	
	
	
	
	1.0


	RAN #74
Q1/2017
RAN #75

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	88
	88
	96
	96
	96
	95
	82
	82
	82
	82

	
	
	
	
	
	
	
	
	
	1.0


	RAN #75
Q2/2017
RAN #76

	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

	88bis
	88bis
	96bis
	96bis
	96bis
	95bis
	82bis
	82bis
	82bis
	82bis
	89
	89
	97
	97
	97
	96
	83
	83
	83
	83

	
	
	
	
	
	
	
	
	
	1.0
	
	
	
	
	
	
	
	
	
	1.0


	RAN #76
Q3/2017
RAN #77

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	90
	98
	98
	98
	98
	97
	84
	84
	84
	84

	
	
	
	
	
	
	
	
	
	1.0


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
	
	
	

	No
	X
	
	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

	
	
	
	
	
	
	

	
	
	
	
	
	
	


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

	36.101
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception
	RAN#77
	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 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)
Chervyakov, Andrey
Company:
Intel Corporation
Email:
andrey.chervyakov@intel.com
12
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.
13
Supporting Individual Members
	Supporting IM name

	[China Telecom]

	Intel Corporation

	[ZTE]
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