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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:
Positioning enhancements for E-UTRA
Acronym: LCSenh_LTE_core
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

	600020
	Positioning enhancements for E-UTRA
	Feasibility study for the present Work Item proposal


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

Positioning mechanisms were specified in 3GPP as a key feature for E-UTRA networks since Release 9, e.g. OTDOA, E-CID etc. They are not only used in helping meet regulatory requirements, but also utilized with increasing importance to enable all kinds of location based applications.

The proliferation of heterogeneous network deployments brings some challenges also in the area of efficient terminal positioning and calls for the study of enhanced mechanisms and positioning performance requirements.

The addition of multiple nodes in heterogeneous networks can improve the position accuracy remarkably if the specificities of such deployments are taken into account in the positioning mechanisms. Some examples include the support of several transmission points with identical cell IDs and improved support for positioning in carrier aggregation.  

To address the above-mentioned challenges, the SI (RP-130680) was approved at RAN#60 and was completed at RAN #66. The related conclusions from the study item could be summarized as below,
· BW related RSTD measurement enhancement

1)
The link level simulation results show that improvements on RSTD measurement performance can be achieved by using wider PRS BW.

2)
Simulation results with different quantization show that increasing reporting granularity to 0.5Ts is beneficial.
3)
The link level simulation results show that RSTD measurement performance for 3 MHz is better than the performance for 1.4 MHz which was used to define the existing RSTD requirements.
· BW related UE Rx-Tx measurement enhancement

1)
The link level simulation results show that improvements on UE Rx-Tx time difference measurement performance can be achieved by using larger BW.

2)
The link level simulation results show that UE Rx-Tx time difference measurement performance for 3 MHz is better than the performance for 1.4 MHz which was used to define the existing UE Rx-Tx time different requirements.
· Feasibility on downlink Tx diversity for PRS

Under the given simulation assumptions and channel models, some TX Diversity schemes can achieve about 1 – 2Ts improvement, if the UE processes the PRS occasions accordingly. E.g., processes nonconsecutive occasions and does not treat each occasion equally for estimating a final TOA to calculate the RSTD. Otherwise, it is possible that TX diversity performs worse compared to no diversity. Processing PRS occasions accordingly require UE to know that TX diversity for PRS is being used at the eNodeB. If this is not the case, the PRS should not be transmitted from more than a single antenna. The results also show that the performance improvement with TX Diversity depends on the channel model so without channel information at the TX side it may not be possible to obtain any performance gains.
· OTDOA enhancement with identical cell ID RRHs
Different solutions for OTDOA enhancements in scenarios with RRHs are summarized in TR36.855 for the two groups of solutions, the time-domain solutions and the solutions based on TP-specific sequences.
· ECID enhancement with identical cell ID RRHs
Different solutions for E-CID enhancements in scenarios with RRHs are summarized and compared in TR36.855.
· Feasibility study on enhancement for UE Rx-Tx measurement over multiple serving cells
Benefits for E-CID positioning performance have been observed when the UE Rx-Tx time difference measurement is performed on multiple serving cells in CA, i.e., with the serving cells are on different carrier frequencies, with cells being co-located or non-collocated.
Based on the above conclusions of the positioning enhancement study item, it is feasible to specify or update the measurement requirement, UE behaviour and interaction signalling for positioning enhancement, which is proposed to be done at this follow-on WI
4
Objective
This work item is to specify the measurement requirement, UE behaviour and corresponding signalling/procedure for positioning enhancement. Since the BW related enhancements were specified in TS36.133 by approved CRs (R4-148054, R4-147486), the scopes of this follow-up WI only need to focus on the rest parts as shown in following aspects:
· OTDOA enhancement in Het-net scenarios

· ECID enhancement in Het-net scenarios

· UE Rx-Tx measurement over multiple serving cells
· Granularity of RSTD reporting
· PRS Tx diversity

4.1
Objective of SI or Core part WI or Testing part WI
The work will proceed from the starting point of the conclusions achieved during the study item (RP-130680) as captured in TR 36.855.
1) Define core requirement and corresponding procedure/signalling for OTDOA with identical cell ID RRHs [RAN4, RAN2, RAN3, RAN1]

-
pick out the best solution(s) and specify the corresponding UE behaviour and core requirement [RAN4]

-
specify interaction signalling among UE, eNB and eSMLC for the solution(s) chosen by RAN4 [RAN2, RAN3]

-
specify signal or procedure or measurement quantity for the solution(s) chosen by RAN4 [RAN1]

2) Define core requirement and corresponding procedure/signalling for ECID with identical cell ID RRHs [RAN4, RAN2, RAN3, RAN1]

-
pick out the best solution(s) and specify the corresponding UE behaviour and core requirement [RAN4]

-
specify interaction signalling among UE, eNB and eSMLC for the solution(s) chosen by RAN4 [RAN2, RAN3]

-
specify signal or procedure or measurement quantity for the solution(s) chosen by RAN4 [RAN1]

3) Define core requirement and corresponding procedure/signalling for UE Rx-Tx measurement over multiple serving cells [RAN4, RAN2, RAN3]

-
specify the UE behaviour and core requirement [RAN4]

-
specify interaction signalling among UE, eNB and eSMLC [RAN2, RAN3]

4) Define core requirement and corresponding procedure/signalling for PRS Tx diversity [RAN4, RAN2, RAN1]

-
specify measurement requirement for PRS Tx diversity [RAN4]

-
specify interaction signalling between UE and eSMLC [RAN2]

-
specify procedure and measurement quantity [RAN1]
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
The performance part of this WI focuses on the measurement accuracy requirement and test cases in RAN4.
1) Define accuracy requirement for PRS Tx diversity [RAN4]

2) Define accuracy requirement for UE Rx-Tx measurement over multiple serving cells [RAN4]

3) Define enhanced granularity of RSTD reporting [RAN4]

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 #67
Q2/2015
RAN #68

	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

	80bis
	80bis
	89bis
	89bis
	89bis
	87bis
	74bis
	74bis
	74bis
	74bis
	81
	81
	90
	90
	90
	88
	75
	75
	75
	75

	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	1
	
	


	RAN #68
Q3/2015
RAN #69

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	82
	82
	91
	91
	91
	89
	76
	76
	76
	76

	
	
	
	
	
	
	
	1
	
	


	RAN #69
Q4/2015
RAN #70

	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

	82bis
	82bis
	91bis
	91bis
	91bis
	89bis
	76bis
	76bis
	76bis
	76bis
	83
	83
	92
	92
	92
	90
	77
	77
	77
	77

	0.5
	
	0.5
	
	
	0.5
	
	0.5
	
	
	0.5
	
	0.5
	
	
	0.5
	
	0.5
	
	


	RAN #70
Q1/2016
RAN #71

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	84
	84
	93
	93
	93
	91
	78
	78
	78
	78

	
	
	
	
	
	
	
	
	1
	


	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
	93bis
	91bis
	78bis
	78bis
	78bis
	78bis
	85
	85
	94
	94
	94
	92
	79
	79
	79
	79

	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	1
	


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

	TS36.133
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
	RAN4
	
	RAN #71 (Mar 2016)
	RAN #72 (June 2016)
	Core part + performance part

	TS36.355
	Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol (LPP)
	RAN2
	
	RAN #69 (Sept 2015)
	RAN #70 (Dec 2015)
	Core part

	TS36.455
	Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol A (LPPa)
	RAN3
	
	RAN #69 (Sept 2015)
	RAN #70 (Dec 2015)
	Core part

	TS36.331
	Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification
	RAN2
	
	RAN #69 (Sept 2015)
	RAN #70 (Dec 2015)
	Core part

	TS36.211
	Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and modulation
	RAN1
	
	RAN #69 (Sept 2015)
	RAN #70 (Dec 2015)
	Core part

	TS36.214
	Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer; Measurements
	RAN1
	
	RAN #69 (Sept 2015)
	RAN #70 (Dec 2015)
	Core 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.
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)
Cui Jie
Company:
Huawei
Email: cuijie@huawei.com


12
Work item leadership

RAN4: primary responsible WG
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

	Huawei

	HiSilicon

	CMCC

	China Unicom

	LGE

	Spirent Communications


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"
