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Introduction/Justification
The market demand for small cell products like femto- , pico- , micro- base stations, etc. is increasing due to the increase of mobile data traffic. Small cells deployment also forms an important part of future mobile network deployment like 5G. Small cells are also an attractive alternative to the existing WiFi routers if LTE-U becomes a reality.     

In current TS36.104, four BS classes are included, but only three BS classes support CA feature, i.e. Wide Area BS, Medium Range BS and Local Area BS [2][3], where Home BS class seems not supporting CA so far, although the operating band combinations for intra-band and inter-band CA have been specified in the specification. 
Furthermore, it can also be found in TR 36.808 [1] that the following Home BS requirements need further investigation with respect to CA support: 
6.2

Base station output power (this might require co-existence studies)
6.2.4
Home BS output power for adjacent E-UTRA channel protection

6.2.4
Home BS output power for adjacent E-UTRA channel protection

●
the Home BS output power behaviour with intra-band CA and two adjacent operators is not defined and requires further considerations

Since the completion of Home BS class work in LTE Rel-8/9, UEs with CA capability (e.g. Rel-10 UEs) may be able to receive 10+10 MHz RBs allocated by the home BS, depending on the scheduler implementation.  This is because from the PHY, MAC and RRC perspectives, CA can be supported if Home BS implements correctly the CA feature. However, this will carry compatibility risks since RAN4 has not properly defined the CA support for Home BS. 

Therefore, there are two feasible ways to introduce CA feature for Home BS:
Option 1: Start as Rel-13 as TEI

Option 2: Start in Rel-13 as stand-alone WI

The preference here is to go for Option 2 given that there are already quite a lot of TEI topics to manage in RAN4. An example WI proposal is attached here for information. 
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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:
Support of CA operation for Home base station 
Acronym: HomeBS_CA


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)

	
	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

The market demand for small cell products like femto- , pico- , micro- base stations, etc. is increasing due to the increase of mobile data traffic. Small cells deployment also forms an important part of future mobile network deployment like 5G. Small cells are also an attractive alternative to the existing WiFi routers if LTE-U becomes a reality.     

In current TS36.104, four BS classes are included, but only three BS classes support CA feature, i.e. Wide Area BS, Medium Range BS and Local Area BS [2][3], where Home BS class seems not supporting CA so far, although the operating band combinations for intra-band and inter-band CA have been specified in the specification. 

Furthermore, it can also be found in TR 36.808 [1] that the following Home BS requirements need further investigation with respect to CA support: 

6.2

Base station output power (this might require co-existence studies)
6.2.4
Home BS output power for adjacent E-UTRA channel protection

6.2.4
Home BS output power for adjacent E-UTRA channel protection

●
the Home BS output power behaviour with intra-band CA and two adjacent operators is not defined and requires further considerations

Since the completion of Home BS class work in LTE Rel-8/9, UEs with CA capability (e.g. Rel-10 UEs) may be able to receive 10+10 MHz RBs allocated by the home BS, depending on the scheduler implementation.  This is because from the PHY, MAC and RRC perspectives, CA can be supported if Home BS implements correctly the CA feature. However, this will carry compatibility risks since RAN4 has not properly defined the CA support for Home BS. Hence, it is proposed that RAN4 is to start a work item to introduce the CA-support for small cell base stations in RAN4. 

4
Objective

4.1
Objective of Core Part 

The key objectives of the work item are:

· Conduct coexistence study based on identified small cells deployment with CA operation.

· Based on the coexistence evaluation outcomes, introduce the RF core requirements for small cell base stations, e.g. Home BS. 
· Specify the necessary conformance test requirements for small cells (e.g. Home BS) with CA support. 
4.2
Objective of the Performance Part

Introduce the necessary performance requirements to support CA operation for small cells. 
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                                     Q3,Q4/2014 – Q1/2015                                      RAN #67

	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R4RF

Core
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	72bis
	72bis
	72bis
	72bis
	73
	74
	74
	74
	74
	74bis
	74bis
	74bis
	74bis
	75
	75
	75
	75

	0.25
	
	
	
	0.25
	
	
	0.1
	0.1
	
	
	0.1
	0.1
	
	
	
	


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
	
	
	
	
	

	No
	
	
	
	
	

	Don't know
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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

	TS 25.104
	
	Base Station (BS) radio transmission and reception (FDD)
	RAN#68
	

	TS 25.141
	
	Base Station (BS) conformance testing (FDD)
	RAN#68
	

	TS 36.104
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Base Station (BS) radio transmission and reception
	RAN#68
	

	TS 36.141
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Base Station (BS) conformance testing
	RAN#68
	

	TS 37.141
	
	E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) conformance testing
	RAN#68
	

	TS 37.104
	
	E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) radio transmission and reception
	RAN#68
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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.
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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.
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