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	X
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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)


2.1
Study Item

	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	
	Dual Connectivity for LTE
	

	
	Small cell enhancements – Physical layer aspects 
	

	
	Mobility Enhancements in Heterogeneous Networks
	


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

Mobility is a core feature of any cellular Radio Access Technology. It has to be maintained for current and future deployment scenarios. 

Various mobility related studies have been conducted in recent releases. Simulation studies have shown that in the heterogeneous deployments, the mobility performance is not as good as in homogeneous deployments [See TR 36.839]. Some enhancements have been introduced to help improving the mobility robustness: mobility status and history reporting has been introduced to increase the network knowledge of the UE to allow more detailed handover parameter tuning and shorter RLF timer (new timer T312) has been introduced to allow fast recovery from RLF. In the study for small cell enhancements [see TR 36.842], mobility robustness issues were further discussed and identified but corresponding solutions were not specified. 
Mobility robustness in terms of robust handover signalling becomes especially important when coverage is an issue and in difficult cell border situations as seen from real network deployments. Future deployments will become even more challenging when transmissions will heavily rely on traditional horizontal and the newly studied elevation beamforming utilising many base station antennas; this has great potential but might be quite sensitive to any kind of impairments. The rise of advanced interference-cancellation (IC) receivers at the UE might on one hand improve cell-edge performance but on the other hand imposes a new risk of failure as IC receivers are very sensitive to the characteristics of the interfering signal. These are challenges, which have not been addressed so far but which need to be studied.
Another mobility challenge which needs to be studied further is cell detection in densely deployed networks, where low SINR can be experienced more often due to high interference levels leading to higher risks for significant cell detection problems. The SINR of certain signals and channels used for mobility (PSS/SSS, PBCH, CRS) might be further degraded in upcoming synchronised networks, which is required by many upcoming RAN features, e,g. CoMP, MBMS, NAICS, FeICIC. RRM requirements for lower signal quality of measurement cells (e.g. SCH Ês/Iot below -6 dB) have been introduced in RAN4 when the UE is configured with the time domain measurement resource restriction pattern, but when the UE is not configured with this pattern the looser legacy Rel-8 requirements still apply. Another aspect to the above issue is the newly specified Discovery Signal (DRS): if correctly configured, it could lead to higher SINR for signals to measure on but on the other hand the DRS is transmitted relatively seldom. Again, the above challenges have not been addressed so far but they need to be studied.  
In real networks there are typically different deployment scenarios and diverse network implementations. Therefore potential enhancements to the existing measurement and mobility procedures as well as related requirements should be studied to allow flexible network deployments and implementations in a wide range of current and future network configurations.  
The network should have full freedom when tuning for optimal network performances, e.g., to be able to use the measurement events more flexibly for different purposes, which may require different degree of filtering of measurement results; or e.g., to have configurable cell individual offsets for different measurement events in case of more diverse and extreme network deployments. 
When more and more carrier frequencies are deployed in the network, there can be also challenges for both UE and network to perform efficient measurements on all frequency layers. Potential enhancements on measurement gap and w.r.t efficient use of existing or new measurement events should be studied. 
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The Study Item should achieve the following objectives: 
· Study enhancement for reliable transmission of handover signaling enabled by reception and transmission of signalling from/to multiple network nodes.

· Identify problematic cell detection cases

· Study enhancements of RAN4 intra-/inter-frequency RRM requirements targeting more general network configurations; including generalizing the applicability of previously specified tighter RAN4 RRM requirements

· Study possible cell detection enhancements 
· Study potential improvements on the measurement and mobility procedures to allow for flexible network deployments and implementations. For example, 

· Allow different degrees of filtering on measurement results of same measurement quantity
· Configurable cell individual offsets per measurement event

· Potential enhancements on measurement and gap configurations to reduce both UE measurement efforts and network efforts to process measurement reports in a multiple-frequency network    

All the potential solutions shall be backward compatible, i.e. should coexist with existing measurement and mobility functionalities.

Both small cell scenarios and dense macro network deployments, including both intra-frequency and inter-frequency cases, should be considered.

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.

	RAN #66
Q1/2015
RAN #67

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	80
	80
	89
	89
	89
	87
	74
	74
	74
	74

	
	
	
	
	
	
	
	
	
	


	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
	
	
	
	
	0.5
	
	
	
	
	2
	
	
	
	
	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

	
	
	2
	
	
	
	
	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
	X
	
	

	No
	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

	TR 36.xxx
	Study for mobility enhancements in LTE
	RAN2
	RAN4
	
	RAN#69, September 2015 
	

	
	
	
	
	
	
	


	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject of the CR
	Approved at plenary#
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


11
Work item rapporteur(s)
Ericsson
12
Work item leadership

RAN WG 2

Secondary responsible WGs: RAN WG 4
13
Supporting Individual Members
	Supporting IM name

	Ericsson

	Softbank Mobile
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