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Chairman’s note

	Observations in relation to CCHs:
· Increasing small cell selection/handover bias increases the average spectral efficiency but leads to increased CCH outage probability

· An implication is that CCH interference management techniques are potentially useful

· Some limited possibilities for CCH orthogonalisation already exist in Rel-8/9

· Study further which additional standards-impacting CCH interference management techniques / coordination techniques are needed for Rel-10

· Also study impacts on legacy Rel-8/9 UEs.


Agreed WF (R1-103427)
	· Macro-Femto and Femto-Femto co-channel deployment
· Dominant interference condition has been shown when Non-CSG/CSG users are in close proximity of Femto; in this case:

· Rel8/9 ICIC techniques are not fully effective in mitigating control channel interference. 

· Enhanced interference management is needed

· Techniques in TR36.921 can be considered where appropriate


Chairman’s request
· 3  minutes presentation each
6.8 Enhanced ICIC for non-CA based deployments of heterogeneous networks for LTE
Email discussion summary

R1-104160
Email summary on WF on Identification of Co-channel
CATT
Conclusion:

· Macro-Pico deployment- without any range expansion schemes (scenario 1) 

* DL

        - No Problem for control channel

        - Reuse R8/9 ICIC for data channel

* UL

        - Reuse R8/9 power control mechanism for both control and data channel

· Other enhancements are FFS
R1-104214
Co-channel Macrocell and Pico-cell Deployment: Way forward
Texas Instruments, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent, Nokia, Nokia Siemens Networks, MediaTek
Continue offline discussion.

R1-103822
Enhanced ICIC considerations for HetNet scenarios
Nokia Siemens Networks. Nokia
R1-103905
Performance of ICIC Enhancement by Channel measurement in Relay Stations
HTC

R1-104051
Co-channel Interference Aspects in Macro-Femto and Macro-Pico Deployments
CMCC

R1-104119
Discussion on one solution of eICIC interference management for TDD
CMCC

6.8.1 Control channel solutions 
Focus on Macro-Femto case
Power setting
R1-103846
HeNB eICIC for HetNet
picoChip Designs. Kyocera
R1-104102
Performance Evaluation for Power Control based on Femto Deployment
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
R1-103823
HeNB power setting performance under different access constraints
Nokia Siemens Networks. Nokia
R1-103838
Adjustable HeNB power setting in MeNB – HeNB deployment
NEC Group
R1-103495
DL Power Setting in Macro-Femto
CATT
Observation:
· Power setting is backwards compatible to Rel-8/9 UE 

· For further study, specification impact (what needs to be specified) should be clarified for each power setting scheme.

Time/frequency domain approach
R1-103924
Downlink Control Protection in LTE TDD for non-CA Heterogeneous Networks
Motorola
R1-103494
Analysis of Time-Partitioning Solution for Control Channel
CATT
R1-103713
(Forcus on femto-macro)Views on PDCCH interference mitigation for het-nets
Texas Instruments
R1-103561
Improving control reliability in severe interference conditions
Qualcomm Incorporated
R1-104036
Investigation on CRS interference to Downlink Control Channel
NTT DOCOMO
R1-103458
Analysis on the eICIC schemes for the control channels in HetNet
Huawei
R1-104227
Way Forward on eICIC for non-CA based HetNets
ATT, CMCC, CATT, CHTTL, DoCoMo, LGE, Philips, Qualcomm, Samsung, Verizon Wireless
Conclusion:

Solutions for macro-femto deployment:
· Consider power control and time domain solution as baseline solutions
· Frequency domain solution is not precluded.

· More concrete proposal of each solution should be provided (To be revisited on Friday, shown below)

· Ensure backwards compatibility to Rel8/9 UE

· Strive for at least one common TDD and FDD solution whenever possible
· Feedback from other WGs should be consolidated to make decision

· Applicability of macro-pico scenario is FFS
Concrete proposals submitted on Friday morning

R1-104245
Lightly-scheduled description for Macro-Femto discussion
Motorola
R1-104246
Input for Macro-Femto Interference Coordination
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-104247
Concrete Proposal for Frequency Domain Solution
Huawei
R1-104253
eICIC Solutions Details
  Qualcomm Incorporated
Proposal (Friday morning):

· Continue discussion on the description of time domain approach

· Identify the issues that are not supported by current specification to be asked to other WGs.

· Offline/email discussion Rapporteur Xiaodong Xu (CMCC)

R1-103560
Enabling communication in harsh interference scenarios
Qualcomm Incorporated
R1-103597
Interference coordination for control channels under non-CA based heterogeneous deployments
ZTE
R1-103740
Evaluation of control channel coordination in co-channel CSG deployment
LG Electronics
R1-103572
Views on joint time shifting and resource muting scheme for co-channel macro and pico eNBs 
MediaTek
R1-103573
eICIC of PCFICH and PDCCH in MeNB plus HeNBs deployment 
MediaTek
R1-103626
Considerations on PBCH eICIC for CSG HeNB
ITRI
R1-103861
Evaluation of PDCCH Interference Mitigation in LTE-A
Intel Corporation (UK) Ltd
R1-104049
Discussion on enhanced ICIC schemes for control channels in HetNet
Fujitsu

R1-104050
Impact of PUSCH RE muting/puncturing on macro-cell performance
Fujitsu

R1-104064
Further considerations on non-CA based enhanced ICIC
Ericsson, ST-Ericsson
Frequency selection

R1-103837
Necessity of new HeNB frequency selection criteria in MeNB – HeNB deployment
NEC Group
R1-103836
Comparison of control channel protection schemes in MeNB – HeNB deployment
NEC Group
Pico 
R1-104218
PDCCH Interference Mitigation framework in LTE-A

Intel Corporation (UK) Ltd, Kyocera, KDDI, Philips, ITRI, Fujitsu, MediaTek, Potevio, New Postcom
R1-103873
Performance analysis of PDCCH interference mitigation techniques in Outdoor Hotzone Het-Net
ZTE
R1-103921
TDM Range Extension Performance for Pico cells
Motorola
R1-104100
Control Channel Performance for Hetnet
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-104101
Control Channel ICIC for non-CA HetNet Deployment
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
R1-104126
FDM Range Extension in Open-access Heterogeneous Networks
Motorola

Revision of 3920.

UL

R1-103689
PUCCH interference mitigation in heterogeneous networks
New Postcom
6.8.2 Data channels
R1-103685
Performance evaluation of dynamic Home eNB ICIC function based on time domain silencing
Samsung
R1-103685
Performance evaluation of dynamic Home eNB ICIC function based on time domain silencing
Samsung
R1-103625
Enhanced macro/femto and femto/femto ICIC solutions for data channels
Mitsubishi Electric
R1-103683
Static/Dynamic Home eNB ICIC function
Samsung

R1-103684
Performance evaluation of static Home eNB ICIC function based on frequency domain silencing
Samsung
Measurement 

R1-103562
Data channel ICIC and the benefits of possible extensions
Qualcomm Incorporated
R1-103741
Downlink performance over heterogeneous networks
LG Electronics

R1-103900
Enhanced ICIC and resource specific CQI measurement
Huawei
Resource partitioning (general)
R1-104103
HetNet Rel-8/9 Data Channel Performance  
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-103690
Downlink ICIC based on power reduction for macro-pico co-channel deployment
New Postcom

R1-103691
Performance of downlink ICIC using power reduction for macro-pico co-channel deployment with range expansion
New Postcom
R1-103989
Performance evaluation of EICIC in Macro+pico co-channel deployment of HetNet
Potevio
R1-103496
Enhanced Interference Management by Resource Partitioining
CATT
R1-103497
DL Interference Mitigation via Direction Information in Het-Net
CATT. ITRI
R1-104065
Downlink data performance with TDM-based interference coordination
Ericsson, ST-Ericsson
Others
R1-103778
the possibility of UE side ICI cancellation in Hetnet
Panasonic

R1-103882
Enhancement of Rel-8/9 ICIC mechanisms considering relays
ETRI
R1-104105
Cognitive Interference Management for Pico-Macro Scenarios
CEWiT

R1-104106
Cognitive Interference Management for Femto-Macro Scenarios
CEWiT

R1-104107
Interference cancelling block modulation for spectrally effecient Heterogenous networks with flexible pico-cell deplyoments
CEWiT

6.8.3 Cell Association 

R1-103457
Impact of Range expansion on control channels for macro and outdoor hotzone
Huawei

R1-103563
Increasing the footprint of low power nodes for improved performance
Qualcomm Incorporated

R1-103564
Mobility impacts from HeNB deployments
Qualcomm Incorporated

R1-103824
Aspects of Pico Node Range Extension
Nokia Siemens Networks. Nokia

R1-103883
Performance evaluation of CRS based R-PDCCH
Huawei

R1-104125
Downlink performance evaluation for cell selection in Macro+Hotzone deployment of HetNets
Potevio

Revision of 3988.

R1-104063
Effect of Serving Cell Association in Pico/Macro HetNet
CHTTL

R1-104066
Potential Performance of Range Expansion and PDCCH Interference Management
Kyocera

R1-104104
Cell Association for HetNet
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
6.8.4 Uplink

R1-103498
Evaluation of R8/9 Techniques and Enhancements for PUCCH Interferernce Coordination in Macro-Pico
CATT

R1-103499
Uplink Data Channel Interference Mitigation via Power Control
CATT

R1-103565
UL operation in HetNets
Qualcomm Incorporated

R1-103574
Inter-cell interference mitigation between PRACH and PUCCH/PUSCH in heterogeneous networks
MediaTek

R1-103686
ICIC Support for SRS Transmissions
Samsung

R1-103874
PUCCH performance for Co-channel Het-Net
ZTE

R1-103951
eICIC for HeNB UL and MUE DL based on HeNB UL Measurement
I2R
6.8.5 Other

R1-103500
Fast Fading Modeling Evaluation for Het-Net Deployment
CATT

R1-103687
Channel quality feedback enhancement for heterogenous network
Samsung

R1-103688
Need and feasibility of using different uplink-downlink configurations for TDD HeNBs in heterogeneous networks
New Postcom

R1-103742
Methods to facilitate the inter-cell coordination in heterogeneous networks
LG Electronics

R1-103912
UE assumptions on interference
Philips

R1-103937
System Performance of HetNet with Pico eNB
Motorola

R1-103938
Antenna pattern for Pico Cells
Motorola
