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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)


2.1
Study Item

	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	580044
	Study on Small Cell Enhancements for E-UTRA and E-UTRAN – Higher-layer aspects (FS_LTE_SC_enh_hilayer)
	TR 36.842


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
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Go to §3.
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Stage 2
	Corresponding stage 1 work item

	Unique ID
	Title
	TS
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	TS or CR(s)
	Clause
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Go to §3.
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	Title
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Go to §3.

2.3.4
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	Related Work Item(s)

	Unique ID
	Title
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Go to §3.

2.3.5
Other
	Related Work Item(s)
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	Title
	Nature of relationship
	TS / TR

	
	
	
	


Go to §3.

2.4
Work task
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	Unique ID
	Title
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3
Justification

The deployment of small cells is an essential way to improve the system capacity. Some dense small cell deployment scenarios have been discussed in SCE (Small Cell Enhancement) physical layer SI/WI in Rel-12. Both ideal and non-ideal backhaul are possible for small cells deployment and up to about 100 small cells may be deployed in a Macro eNB coverage area.

In case of non-ideal backhaul, the large number of small cell eNBs will increase the number of S1 interface considering the support of legacy UE access. This will bring some challenging issues.
· Issue 1: Increased UE associated signalling load toward CN
· Issue 2: Increased Non-UE associated signalling load in MMEs
· Issue 3: Deteriorated mobility performance in dense scenario
At first, the heavy UE associated signalling load has been identified in Rel-12 SCE high layer study item (see TR 36.842 sub-clause 5), which is described as increased signalling load (e.g., to CN) due to frequent handover, and a mobility anchor based solution was proposed to reduce/hide signalling load towards Core Network by hiding subsequent mobility involving SeNBs. As the mobility anchor based mechanism is independent of the support of dual connectivity, it is not included in the scope of the Rel-12 work item on dual connectivity. The UE specific signalling load issue will become worse if the deployment of small cells is dense. Hence, the corresponding study can continue within Rel-13.
The approach of split-bearer specified for dual connectivity can reduce the signalling load, but it doesn’t apply to legacy UEs or single connectivity UEs.

Secondly, each small cell eNB needs a S1 interface to a MME, Non-UE associated signalling (e.g., paging etc) will increase significantly in case of dense deployment.  From the Core Network perspective, the overload in MME can lower the paging capacity of the network and seriously impact paging performance for mobile-terminated normal user traffic, e.g. mobile-terminated VoLTE. So then a solution is needed to handle the increased Non-UE associated signalling in case of dense small cell deployment. In addition, with massive S1 interface instances introduced for dense small cell deployment, MME need maintain a lot of eNB contexts and SCTP associations, and manage the related S1 interfaces.
Thirdly, the mobility robustness will be impacted due to the increased interference between small cells in case of dense deployment. The mobile UEs on small cell layer move across cell boundary more frequently, which may cause high possibility of handover failures and ping-pong handovers. The current mechanism for mobility performance improvement may be not efficient in dense deployment scenario. 
4
Objective

The objective of this study is to identify potential technologies in the protocol and architecture for enhanced support of dense small cell deployment and operation.  
The study shall be conducted on the following aspects:
· Identify and evaluate the potential technologies to handle the increased UE associated signalling load in case of dense small cells deployment (RAN3) 
· Identify and evaluate the potential technologies to handle the Non-UE associated signalling load and the increased S1 interface instance for small eNBs in case of dense small cells deployment. (RAN3) 
· Identify and evaluate the potential technologies to improve the mobility performance in case of dense small cells deployment (RAN2/RAN3)
The study on the handling of increased signalling load due to frequent handover within Rel-12 Small Cell Enhancement-High layer SI (captured in TR36.842) can be a reference for this study.  
The dense deployment scenarios discussed in SCE physical layer SI/WI in Rel-12(captured in TR36.872) can be a reference for this study (e.g. for the mobility performance evaluation). 
For each potential enhancement, the complexity and specification impact should be assessed.
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9
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	
	X
	
	

	No
	X
	
	
	X
	X

	Don't know
	
	X
	
	
	


10
Expected Output and Time scale

	New specifications  [If Study Item, one TR is anticipated]

	Spec No.
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	1st rsp. WG
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Xuelong Wang (xuelong.wang@huawei.com)
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Work item leadership

Primary WG: RAN WG3

Secondary WG: RAN WG2
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