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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: New Work Item on UE requirements for network-based CRS mitigation for LTE

Acronym:
LTE_NWCRSIM
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

	580041
	Study on Small Cell Enhancements for E-UTRA and E-UTRAN – Physical-layer aspects
	Study showing gains of CRS reduction

	680160

	Work Item on Licensed-Assisted Access to Unlicensed Spectrum
	Specification for operation in CRS free DL SCells on unlicensed spectrum


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

Right from the start in Rel-8, LTE has been designed to rely on Cell-specific Reference Signals (CRSs), which are transmitted using full system bandwidth and in all DL subframes of an LTE radio frame. CRS serves quite many important purposes such as cell search/mobility, time/frequency synchronization, channel estimation and radio resource management. 
However, currently CRS is transmitted independently of the actual load in the network or cell and as such it causes a considerable interference floor in cellular networks. Especially in times of low and medium network load, transmitting less CRS leads to lower inter-cell interference levels, which directly results in significantly higher UE data rates. Network-based CRS mitigation is especially powerful when being combined with higher order modulation, e.g., 256QAM, as the cell coverage area for higher order modulation is significantly increased [1]. In addition, the always-on CRS transmissions require eNBs to stay ‘on’ all the times, whereas network-based CRS mitigation allows eNBs to save energy. 

Removing CRS completely, e.g., as it was done for DL LAA using Frame Structure 3 and as it is envisioned for the 5G New Radio, would have the greatest effect but it renders the LTE carrier non-backwards compatible meaning that legacy UEs would not be able to use such a carrier. However, CRS can also be reduced cautiously and selectively such that legacy UEs can still be served and that inter-cell interference can be significantly reduced. 
For frequency domain CRS reduction one can distinguish between RRC IDLE and RRC CONNECTED mode operation.  For supporting UEs in IDLE mode, CRS can be reduced to the inner 6 physical resource blocks (PRBs) as UEs can be configured to only use those PRBs for cell selection. However, during paging occasions, system information transmissions, and random access windows CRS has to be transmitted using full bandwidth. For supporting UEs in CONNECTED mode, CRS has to be transmitted full bandwidth whenever a UE is active. But for instance during (e)DRX sleep periods CRS is not needed and can be reduced. 
Frequency domain CRS reduction can be accompanied by time domain CRS reduction by means of configuring MBSFN subframes, which contain CRS only in 1 or 2 out of 14 OFDM-symbols. 

Backwards-compatible network-based CRS mitigation does not need standardization support as it works according to legacy specifications and it has been widely tested with various existing terminals. However, the effectiveness and efficiency of network-based CRS mitigation can be increase by specifying corresponding requirements and test cases. Especially, the length of the warm-up and cool-down phases before and after CRS transmission bursts should be standardised and corresponding requirements and tests should be defined in order to make the feature more effective and efficient.

 [1] http://signalsresearch.com/issue/how-fast-is-that-kangaroo-in-the-window/
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The overall objective of this work item is to enhance backwards-compatible network-based CRS mitigation for LTE using Frame Structure 1 and 2. 

The detailed objectives are 

· to identify cases, where the network can mitigate CRS, including (but not limited to):

· In IDLE mode 

· Inner 6PRBs but full BW during 

· Paging occasions

· SIB transmissions

· RACH procedure

· In CONNECTED mode (in addition to the IDLE mode cases)
· Inner 6PRBs but full BW during 

· Without DRX configured or when DRX is inactive

· HARQ retransmissions in DL

· PHICH transmissions

· Scheduling request via PRACH or PUCCH

· PRACH due to handover

· For CA if any PCell or activated SCell is in any of the above conditions

to specify the corresponding UE and RRM core requirements for its effective and efficient usage
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
Specify the necessary UE performance requirements, RRM performance requirements, and test cases.
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
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

	36.133
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
	RAN#77
	Core Part

	36.101
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); 
User Equipment (UE) radio transmission and reception 
	RAN#79
	Performance Part

	36.133
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
	RAN#79
	Performance 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)
Iana, Siomina
Company:
Ericsson
Email:
iana (dot) siomina (at) ericsson (dot) 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

	Ericsson

	SK Telecom

	Telstra

	Telefonica

	Xilinx

	Sequans Communications 

	China Mobile

	SoftBank 

	Deutsche Telekom

	Telenor

	

	

	


form change history:
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:

v1.2.0: 2002-07-04: "USIM" box changed to "UICC apps"

2003-05-28: spelling of “rapporteur” corrected

2002-07-04: "USIM" box changed to "UICC apps"
