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1
Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc number of work/study item description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG
	completion date
as decided by TSG

	RAN#51
	WI/SI started
	RP-110438
	0%
	June 2012

	RAN#52
	RP-110604
	RP-110709
	10%
	December 2011

	RAN#53
	RP-111059
	RP-110709
	20%
	December 2011

	RAN#54
	RP-111548
	RP-110709
	40%
	September 2012

	RAN#55
	RP-120160
	RP-110709
	45%
	September 2012


NOTE:
The table covers all TSG meetings from the start of the WI/SI.

1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned.

1.2.1
Estimated of the level of completion of the work/study item

overall (mandatory to be provided):




85 %

per WG (optional information):

RAN WG2:

85%







RAN WG3:

not started.  No work identified yet







RAN WG1:

not started.  No work identified yet.
additional comments:



1.2.2
Estimated completion date of the work/study item
The work/study item is planned to be 100% complete in:
September 2012

which is:
RAN #57
additional comments:




2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
Since RAN#55, the SI was discussed in RAN2#77bis and RAN2#78. The list of contributions is provided in section 3.  Besides the email discussions related to the TR update, the following email discussions were conducted to progress the work.
[77#32] LTE: HetNet Mobility: Impact of DRX on mobility performance; Nokia Corporation
[77#31] LTE: Hetnet Mobility: Inter-frequency small cell detection; NTT DOCOMO, INC.

[77#33] LTE: Mobility State Estimation Enhancements; Renesas Mobile Europe Ltd.

[77bis#31] LTE/Hetnet Mobility: Inter-frequency Hetnet; NTT DOCOMO, INC.
[77bis#32] LTE/Hetnet Mobility: MSE; Renesas Mobile Europe Ltd.
The following topics were discussed in detail with simulation results from many companies: 

· Impact of DRX on power saving and mobility performance in macro only and HetNet environment

· Impact of perfect and “imperfect” eICIC on mobility performance for different cell range expansion

· Inter-frequency small cell detection
· Mobility state estimation for HetNet mobility performance improvement
· Impact of the number of pico cells per macro and system load on HetNet mobility performance

Comparison of the individual enhancement proposals were not done yet and therefore does not exclude any of those at this point in time and it was felt that selection of enhancements to be done in the WI phase.

An update of the TR 36.839v0.6.0 in R2-123107 including the agreements from RAN2#77bis, and simulation results for DRX was provided.  

Further updates of the TR to include all agreements from RAN2#78 will be provided in the next version of the TR 36.839 and discussed by email.

Some of the conclusions and observations from the RAN2#77bis and RAN2#78 on the different topics are summarised below:

DRX: 
For this Study item, it is assumed that the mobility performance for macro-only scenarios is acceptable as a baseline.  Further slightly higher failure rates are considered acceptable at least for background traffic in HetNets.  The simulations indicate that for low speed UEs (3 km/h) those can be ensured if the NW avoids too long DRX settings inside pico cells. 

Simulations showing UE power consumption showed that DRX is essential for battery saving and doubling the DRX cycle almost halves the power consumption for keep-alive traffic with 20s inter-arrival time.  However, no significant difference between battery saving in DRX in HetNet and macro-only scenarios was observed for the same DRX parameters.

Simulation results also show that Ping-pong rates are lower with DRX.

eICIC

eICIC does not have a negative effect on mobility performance and may actually perform better it in certain cases.  For Cell Range Expansion more than 6dB with imperfect coordination, the performance could be worse than baseline (no eICIC and no range extension).
Small cell discovery

For inter-frequency small cell detection, the study focussed on the following use case where the UE does inter-frequency small cell measurements for a carrier that is expected to have non-uniform coverage (e.g. hotspot deployment) for offloading/load balancing purposes with the goal to optimize the data offloading potential (e.g. maximize the amount of data while minimizing UE power consumption.

On small cell discovery, it was concluded that continuously performing measurements according to the existing performance requirements results in very high battery consumption while not being required in terms of offloading potential.

Impact of number of Pico cells:

In general better handover performance can be expected if the load in the system is lower. Therefore, at constant system load, addition of pico cells may have a positive effect on the mobility performance if their deployment results in reducing the load per cell and thereby reducing the interference and the number HOF/RLF.
For full system load with full buffer traffic model, the number of HOF/UE/s increases with the number of pico cells.  

Mobility speed estimation
On mobility state estimation (MSE) and its impact on mobility performance, it was observed that the MSE is not as accurate in HetNet environments as in macro only deployments since it does not take into account cell sizes.  Possible enhancements to the UE-based MSE should serve the purpose of enhanced mobility performance (not only for the sake of enhancing the MSE estimate).  There is consensus that enhancements should be considered to improve the mobility performance of HetNet. This includes UE and NW based mechanisms.

2.2
List of completed elements (compare with open issues of last TSG)
· Agreed basic HetNet mobility modelling, assumptions and configurations for calibration and further simulations.
· Simulation results for calibration of hotspot HetNet mobility evaluation
· Initial calibration results for large area simulations
· Calibration phase completed
· Evaluation of number of picos in macro cell

· Evaluation of Impact of DRX and eICIC on mobility performance

· Evaluation of Power saving for Inter-frequency measurements and small cell discovery

· Evaluation of the need for Mobility State Estimation (MSE) enhancement and the MSE dependent solutions
2.3
List of open issues
NOTE:
Usually this list is empty when the work/study item is 100% complete otherwise please justify why an open issue is not essential for the work/study item.

· Need for enhanced re-establishment in HetNet

3.
References

NOTE:
This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.

The following documents were input into RAN2#77bis:
R2-121162
Summary of [77#32] LTE: HetNet Mobility: Impact of DRX on mobility performance
Nokia Corporation (rapporteur)
Report
R2-121131
Consideration on HetNet mobility problem
Qualcomm Incorporated
Disc

R2-121132
HetNet mobility simulation with eICIC
Qualcomm Incorporated
Disc

R2-121163
HetNet mobility and DRX with keep alive traffic
Nokia Corporation, Nokia Siemens Networks
Disc

R2-121164
HetNet mobility and DRX with background traffic
Nokia Corporation, Nokia Siemens Networks
Disc

R2-121172
Impact of pico cell placement on mobility performance
CATT
Disc

R2-121184
Mobility performance evaluation for HetNet
New Postcom
Disc

R2-121185
Performance evaluation for mobility in HetNet with TD-ICIC
New Postcom
Disc

R2-121186
Evaluation on cell identification delay in HetNet with CRE
New Postcom
Disc

R2-121258
ABS Modeling and Simulation Results
Huawei, HiSilicon
Disc

R2-121279
HetNet Mobility Performance with Cell Range Expansion
Research In Motion UK Limited
Disc

R2-121299
Investigation of DRX in HetNet
Huawei, HiSilicon
Disc

R2-121619
HetNet Mobility in non-DRX environment
Nokia Siemens Networks, Nokia Corporation
Disc

R2-121660
Impact of DRX to HetNet Mobility Performance
Renesas Mobile Europe Ltd.
Disc

R2-121662
Impact of Rel'10 eICIC to Hetnet mobility performance
Renesas Mobile Europe Ltd.
Disc

R2-121717
Enhancement to high speed UEs in HetNet
Potevio
Disc

R2-121719
Considerations on HO-Region specific  parameters adjusting
Potevio
Disc

R2-121731
HetNet mobility performance with DRX
Intel Corporation
Disc

R2-121487
Summary of email discussion [77#31] LTE: Hetnet Mobility: Inter-frequency small cell detection
NTT DOCOMO, INC. (Email discussion rapporteur)
Report
R2-121133
Inter-frequency small cell identification with selected broadcast signals
Qualcomm Incorporated
Disc

R2-121248
Small Cell Discovery in HetNet
Huawei, HiSilicon
Disc

R2-121417
Small Cell Detection
Ericsson, ST-Ericsson
Disc

R2-121538
Pico cell detection issues
Samsung
Disc

R2-121620
UE MSE based inter-frequency measurements
Nokia Siemens Networks, Nokia Corporation
Disc

R2-121621
Small cell signal based control of inter-frequency measurements
Nokia Siemens Networks, Nokia Corporation
Disc

R2-121623
Efficient small cell detection background search
Nokia Siemens Networks, Nokia Corporation
Disc

R2-121664
Discussion on Inter-frequency small-cell discovery
Renesas Mobile Europe Ltd.
Disc

R2-121665
Using proximity indication for small-cell discovery
Renesas Mobile Europe Ltd.
Disc

R2-121709
On Network-Assisted Inter-frequency Pico Cell Discovery in LTE HetNets
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Disc

R2-121720
Intra-frequency small cell detection in HetNet
Potevio
Disc

R2-121787
Inter-frequency measurement for small cell detection
LG Electronics Inc.
Disc
R2-121850
Summary of email discussion [77#33] LTE: Mobility State Estimation Enhancements
Rapporteur (Renesas Mobile Europe Ltd.)
Report

R2-121187
Evaluation for mobility state estimation in HetNet
New Postcom
Disc

R2-121250
Further Evaluation on Enhancements of Mobility State Estimation in HetNet
Huawei, HiSilicon
Disc

R2-121304
UE mobility state aware HO and Inter-frequency Small Cell Detection
Pantech
Disc

R2-121353
Speed State in HetNet
MediaTek Inc.
Disc

R2-121416
Mobility State Estimation consideration
Ericsson, ST-Ericsson
Disc

R2-121536
Mobility State Estimation Enhancements
Samsung
Disc

R2-121537
Pico to Macro Failure Improvements
Samsung
Disc

R2-121624
Improved Mobility State Estimation
Nokia Siemens Networks, Nokia Corporation
Disc

R2-121626
Evaluation of UE MSE and Hetnet Mobility
Nokia Siemens Networks, Nokia Corporation
Disc

R2-121669
On improvements to mobility state estimation
Renesas Mobile Europe Ltd.
Disc

R2-121685
Other solution direction for coping with difficu

lt radio environments
Samsung
Disc

R2-121707
UE speed-based methods and mobility state estimation for improving the mobility performance in HetNets
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Disc

R2-121718
Mobility state reporting
Potevio
Disc

R2-121742
Mobility performance enhancements in HetNet
Intel Corporation
Disc

R2-121743
Impact of random pico cell deployment on the performance
Intel Corporation
Disc

R2-121744
Mobility performance enhancements using RSRP
Intel Corporation
Disc

R2-121775
mobility related parameters scaling based on cell type
LG Electronics Inc.
Disc

R2-121788
Simple MSE enhancement
LG Electronics Inc.
Disc

R2-121706
Revised Email discussion: [76#20] - LTE: HetNet mobility calibration simulations
Alcatel-Lucent (Rapporteur)
Report

R2-121165
Discussion on HetNet Mobility
Nokia Corporation, Nokia Siemens Networks
Disc

withdrawn

R2-121245
Performance Analysis on ABS in HetNet
ZTE Corporation
Disc

R2-121277
Pico cell discovery in a Heterogeneous Network
Research In Motion UK Limited
Disc

R2-121491
RRC connection reestablishment in HetNet
New Postcom
Disc

R2-121541
Providing UE Speed assistance to the eNB
Samsung
Disc

R2-121628
Re-establishment issues in HetNet scenarios
Nokia Siemens Networks, Nokia Corporation
Disc

R2-121708
Evaluation of Mobility Performance in HetNet with ABS at Macro Cells
Alcatel-Lucent
Disc

R2-121710
Discussion on Context Fetch for RRC Connection Re-establishment in HetNets
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Disc
The following documents were input into RAN2#78:

 R2-122722
Report of email discussion [77bis#30] LTE/HetNet Mobility: Results for TR
Alcatel-Lucent (Rapporteur)
Report
result of email discussion [77bis#30]
REL-11
FS_HetNet_eMOB_LTE

R2-122725
Proposed update of TR 36.839 from email discussion [77bis#30]
Alcatel-Lucent (Rapporteur)
TR
36.839
result of email discussion [77bis#30]
REL-11
FS_HetNet_eMOB_LTE
R2-122545
Discussion on DRX usage in HetNet environment
Nokia Corporation, Nokia Siemens Networks
Disc
REL-11
FS_HetNet_eMOB_LTE

R2-122546
Robust HetNet Mobility with long Connected mode DRX
Nokia Corporation, Nokia Siemens Networks
Disc
REL-11
FS_HetNet_eMOB_LTE

R2-122132
Modeling and analysis of the impact of ABS in HetNet
Huawei, HiSilicon
Disc

R2-122184
HetNet mobility simulation results with CRE
Qualcomm Incorporated
Disc

R2-122185
Early termination of T310
Qualcomm Incorporated
Disc

R2-122268
Performance evaluation for mobility in HetNet with TD-ICIC
New Postcom
Disc

R2-122354
Considerations on HO-Region specific parameters adjusting
Potevio
Disc

R2-122362
Intra-frequency small cell detection in HetNet
Potevio
Disc

R2-122364
HetNet mobility in non-DRX environment
Nokia Corporation, Nokia Siemens Networks
Disc

R2-122522
Investigating pico deployments under high system load
Ericsson, ST-Ericsson
Disc

R2-122685
Hetnet mobility performance with eICIC
Renesas Mobile Europe Ltd.
Disc

R2-122726
HetNet Mobility Performance with Cell Range Expansion and ABS
Research In Motion UK limited
Disc

R2-122804
HetNet mobility performance with eICIC
Intel Corporation
Disc

R2-122806
HetNet mobility performance with DRX
Intel Corporation
Disc

R2-122814
Impact of random pico cell deployment on the performance
Intel Corporation
Disc

R2-122818
Optimization of RLF parameter setting for improving the mobility performance
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Disc

R2-122829
Evaluation of Mobility Performance in HetNet with ABS at Macro Cells
Alcatel-Lucent
Disc

R2-122905
Discussion on HetNet mobility and DRX
Pantech
Disc

R2-122568
Summary of email discussion [77bis#31] LTE/Hetnet Mobility: Inter-frequency Hetnet
NTT DOCOMO, INC. (Email discussion rapporteur)
Report
R2-122131
Efficient small cell discovery in HetNet
Huawei, HiSilicon
Disc

R2-122186
Inter-frequency small cell identification with selected broadcast signals
Qualcomm Incorporated
Disc

R2-122250
Discussion on Inter-Frequency Cell Detection Issue
ZTE Corporation
Disc

R2-122263
Discovery of inter-frequency small cells
New Postcom
Disc

R2-122274
Discussion on Inter-frequency Small Cell Detection in HetNet
CATR
Disc

R2-122361
Small cell existence indication in HetNet
Potevio
Disc

R2-122366
Background search for small cell detection
Nokia Siemens Networks, Nokia Corporation
Disc

R2-122368
Enhanced MSE based small cell detection
Nokia Siemens Networks, Nokia Corporation
Disc

R2-122575
Relaxed cell detection for Pico Cell discovery
Samsung
Disc

R2-122671
Network based small cell discovery and identification
ITRI
Disc

R2-122684
Inter-frequency small cell discovery in Hetnet
Renesas Mobile Europe Ltd.
Disc

R2-122688
Discussion on use of proximity indication in Hetnet
Renesas Mobile Europe Ltd.
Disc

R2-122823
Performance evaluation of network-assisted pico cell discovery solutions
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Disc

R2-122894
nter-frequency measurement for small cell detection
LG Electronics Inc.
Disc

R2-122904
Inter-frequency measurement improvement using Proximity Indication
Pantech
Disc

R2-122474
Summary of email discussion [77bis#32] LTE/Hetnet Mobility: MSE
Renesas Mobile Europe Ltd. (Rapporteur)
Report

R2-122844
Improving mobility state estimation with longer observation time
I2R
Disc

Related to email discussion [77bis#32]

R2-122130
Analysis of mobility state estimation enhancement in HetNet
Huawei, HiSilicon
Disc

R2-122139
Evaluation on Mobility State Estimation in Hetnet
CATT
Disc

R2-122269
Performance evaluation for mobility state estimation in HetNet
New Postcom
Disc

R2-122370
Mobility State Estimation Enhancements
Nokia Siemens Networks, Nokia Corporation
Disc

R2-122371
Improved Mobility Robustness using Enhanced Mobility State Estimation
Nokia Siemens Networks, Nokia Corporation
Disc

R2-122472
MSE enhancements for HetNet
LG Electronics Inc.
Disc

R2-122572
Pico to Macro Failure Improvements
Samsung
Disc

R2-122712
Mobility State estimation enhancements
Motorola Mobility
Disc

R2-122811
Mobility performance enhancements in HetNet
Intel Corporation
Disc

R2-122813
UE speed-based methods and mobility state estimation for improving the mobility performance in HetNets
Alcatel-Lucent
Disc

R2-122817
Issues with HetNet mobility enhancements based on MSE
Intel Corporation
Disc

R2-122822
A non-MSE based HetNet mobility enhancements using RSRQ
Intel Corporation
Disc

R2-122834
Enhanced MSE for HetNet
MediaTek Inc
Disc
R2-122358
Enhancement to high speed UEs in HetNet
Potevio
Disc

R2-122369
RRC connection reestablishment in HetNet
New Postcom
Disc

R2-122372
Re-establishment issues in HetNet scenarios
Nokia Siemens Networks, Nokia Corporation
Disc

R2-122533
RRC re-establishment in Hetnet HO failure
Ericsson, ST-Ericsson
Disc

R2-122825
Discussion on Context Fetch for RRC Connection Re-establishment in HetNets
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Disc

R2-122895
Measurement/reporting parameters based on cell type
LG Electronics
Disc

R2-122896
How to reduce state3 handover failure rate in mocro-to-pico handover
LG Electronics
Disc

R2-122897
How to reduce state3 handover failure rate in mocro-to-pico handover
LG Electronics
Disc
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