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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 Physical Layer Enhancements of Coordinated Scheduling for LTE Indoor Deployments
Acronym:
FE_COMP
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

	FS_CoMP_LTE
	Study on Coordinated Multi-Point Operation for LTE
	Continuation of the studied COMP framework


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

Coordinated Multipoint Transmission in Rel-11 and Rel-12 focused on outdoor deployments while indoor deployments were not considered. Indoor deployment of LTE has so far been considered in several other work items such as eICIC, small cells enhancements and D2D. The indoor scenarios targeted in this study are characterised as having high traffic load, many deployed nodes but with poor radio isolation. Hence, this is a large indoor deployment where the radio channel has a high probability of line of sight propagation.  

Examples of such indoor scenarios include train stations, airports, exhibition halls, indoor stadiums and shopping malls. But perhaps most important are the large indoor office areas due to high traffic load during business hours (e.g. wireless office with cloud services) and large scale deployments. These scenarios are challenging since the uncoordinated interference between deployed nodes are expected to be high leading to poor SINR. On the other hand it is reasonable to expect presence of backhaul with low latency, making the use of coordination among these nodes likely to be beneficial for the operator. Additionally, there may also be requirements on mobility, especially at train stations. So far, coordination in these scenarios has not yet been addressed by 3GPP. 

The scope of the work in Rel-11 CoMP contained a large number of different coordination schemes resulting in tedious evaluations and difficulties in comparing results across companies and different CoMP schemes and in general led to a lack of focus. Nevertheless, coordinated scheduling (CS) was the CoMP scheme that received most attention in Rel-11, due to its attractive trade-off between performance and robustness against various implementation choices and impairments. In particular, CS works well also for the common case of 2 TX cross-pole deployments and relative to joint transmission there is significantly smaller impact on the backhaul since mainly the backhaul latency needs to be low.  For these reasons CS continues to be a coordination scheme of high relevance to real networks, justifying a limited scope targeting only CS in this study item.  

Furthermore, the CoMP features specified in Rel-11 has significant limitations in larger coordination cluster scenarios since there are only a few interference hypotheses available per UE and the use of these becomes infeasible for many node deployments. The necessity for the operator to carefully plan the scarce CSI-IM resources and the required frequent CSI-IM reconfiguration due to UE mobility is another issue. 

In addition to these limitations, the interference measurement procedure in the UE is currently not fully specified which makes the current CSI feedback impractical for CoMP operation with coordination on a short time scale. Hence, it is justified to study all these limitations in light of the mentioned large indoor scenario and investigate potential physical layer enhancements in RAN1. 

It is also justified to focus the study to a densely deployed large indoor scenario with large capacity demands. In this scenario, the deployment of many coordinated nodes with low backhaul latency is practically feasible and the anticipated gains from coordination can be high.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The study item shall fulfil the following objectives for the study of physical layer enhancements targeting indoor use of coordinated scheduling with low latency backhaul:

· Identify relevant indoor scenarios with near zero latency (within cyclic prefix) backhaul for coordinated scheduling and with primary focus on indoor office area
· Identify and/or modify existing channel models for identified scenarios

· ITU Indoor Hotspot (ITU InH) channel model can be used as a starting point
· RAN1 studies enhancements of UE interference measurements

· RAN1 studies enhancements to UE CSI feedback in support of coordinated scheduling over many points

· RAN1 evaluates the considered indoor scenarios, including studied enhancements, and if there is performance benefit recommend which enhancements should be specified.

The throughput gains potentially achievable from the studied techniques should be evaluated, while also taking into account estimation errors, downlink overhead, complexity, feedback overhead, backward compatibility and practical UE implementations. Rel-11 MMSE-IRC is used as a baseline receiver for evaluating performance gain.

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.

	Q4/2014

	RAN
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4

	65
	78b
	78b
	87b
	 87b
	87b
	85b
	72b
	79
	79
	88
	 88
	88
	86
	73

	
	2TU
	
	
	
	
	
	
	2TU
	
	
	
	
	
	


	Q1/2015

	RAN
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4

	66
	80
	80
	89
	89
	89
	87
	74

	
	2TU
	
	
	
	
	
	


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
	
	
	
	
	

	No
	X
	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

	LTE TR 36.xxx
	Study on Physical Layer Enhancements of Coordinated Scheduling for LTE Indoor Deployments
	RAN1
	
	RAN #65
	RAN #66 
	

	
	
	
	
	
	
	


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)
Frenne, Mattias, 

Company:
Ericsson
Email:
mattias.frenne@ericsson.com
12
Work item leadership

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

	Ericsson
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