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6.3 Study on UMTS Heterogeneous Networks
SID RP-121436.

6.3.1 Evaluation results for co-channel interference issues 
May include consideration of cases both with and without range expansion. 

Downlink

R1-130448
Downlink System Level Simulation Results for UMTS HetNet
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-130470
Performance of Different Type of Receivers and Multi-flow in Heterogeneous Network Scenario
Renesas Mobile Europe Ltd

R1-130507
System Simulations for Downlink Co-channel Interference Scenario
Huawei, HiSilicon

R1-130616
Dowlink System Level Simulation Results in Co-Channel Deployment with Full Buffer Traffic
Ericsson, ST-Ericsson

R1-130631
Downlink System Performance of Hetnets in Co-channel Scenarios with Full Buffer traffic
Qualcomm Incorporated

R1-130632
Downlink System Performance of Hetnets in Co-channel Scenarios with Bursty traffic
Qualcomm Incorporated

R1-130667
Simulation results for UMTS HetNet co-channel scenarios
Nokia Siemens Networks

R1-130471
System Simulation Results on Heterogeneous Networks with Cell Range Extension
Renesas Mobile Europe Ltd
Updated in R1-130754
R1-130635
System Performance of Range Expansion in Multicarrier Scenarios with Full Buffer Traffic
Qualcomm Incorporated

R1-130636
System Performance of Range Expansion in Multicarrier Scenarios with Bursty Traffic
Qualcomm Incorporated

R1-130619
Downlink Control Channel Performance in Heterogeneous Networks
Ericsson, ST-Ericsson

Way forward:
· Consider the following case for checking the alignment between companies

· LPN power, 37dBm and 30 dBm

· 50% Hotspot UE dropping (60m radius for 37dBm, 35m radius for 30dBm)

· 4 LPN/Macro

· 0dB CIO

· Outdoor pathloss model

· Full buffer traffic

· Proportional fair scheduling

· Other simulation assumptions and cell selection as agreed in R1-12…..

· Companies should provide the following statistics:
· UE throughput CDF

· Among all the UEs in the system 

· Separate the UEs served by LPN and Macro

· Mean, Median and 5% UE throughput for both the baseline and HetNet
· Gain to be provided averaged over all UEs in system

· Geometry CDF

· Among all the UEs in the system 

· Separate the UEs served by LPN and Macro

· LPN loading

· For each LPN, the loading is defined as the number of UEs being served by the LPN.

Companies shall provide above results until March 1st.
Followed by email discussion until March 15th on alignment of simulation settings. 

Uplink

R1-130508
System Simulations for Uplink Co-channel Interference Scenario
Huawei, HiSilicon

R1-130618
Uplink System Level Simulation Results in Co-Channel Deployment
Ericsson, ST-Ericsson

R1-130633
Uplink System Performance of Hetnets in Co-channel Scenarios with Full buffer traffic
Qualcomm Incorporated

Updated results can be provided until March 1st.

Continue discussion until the next meeting.
Shared cells scenarios
R1-130610
Overview of Combined Cell Deployment in Heterogeneous Networks
Ericsson, ST-Ericsson

R1-130611
Link Level Analysis of Single Frequency Network Mode for Combined Cell Deployments
Ericsson, ST-Ericsson

R1-130612
Downlink Interference Analysis for Heterogeneous Networks
Ericsson, ST-Ericsson

R1-130613
Link Level Analysis of Spatial Reuse Mode for Combined Cell Deployments
Ericsson, ST-Ericsson

R1-130614
System Level Anlysis of Single Frequency Network Mode for Combined Cell Deployments
Ericsson, ST-Ericsson

R1-130615
System Level Analysis of Spatial Reuse Mode for Combined Cell Deployments
Ericsson, ST-Ericsson

6.3.2 Potential solutions for interference issues
R1-130392
UL and DL Coverage Matching in the Co-channel Case
Research In Motion UK Limited

R1-130393
Solutions to the Co-channel Scenario
Research In Motion UK Limited

R1-130669
Comments on DL-UL Link Imbalance problems
Nokia Siemens Networks

Conclusion:
· Work on a TP to include coverage matching approaches in the TR – based on TP in R1-130392. 
· Keep current simulation assumptions with the understanding that imbalances up to 6 dB would need to be handled by some solutions.

· Imbalances in excess of 6 dB can be assumed to be handled by network based solutions like noise padding or CIO among others.
R1-130449
SHO operation in UMTS HetNet
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-130472
Discussion and Simulation Results on Transmission of uplink Scheduling Information in UMTS Heterogeneous Networks
Renesas Mobile Europe Ltd

R1-130621
Robust UL Control Channel Reception for Heterogeneous Networks
Ericsson, ST-Ericsson

R1-130620
Analysis of UL Control Channel Reception for Heterogeneous Networks
Ericsson, ST-Ericsson
R1-130634
Link Evaluation of UL/DL imbalances caused by Hetnet Deployments
Qualcomm Incorporated

R1-130509
HS-DPCCH performance evaluation in Hetnet
Huawei, HiSilicon

R1-130511
RE with multi-flow in single and multi-carrier scenarios
Huawei, HiSilicon

R1-130622
Cell Range Expansion in Heterogeneous Networks
Ericsson, ST-Ericsson

R1-130510
Restricted Resource Subframe for HetNet
Huawei, HiSilicon

R1-130668
Considerations on the TTI partitioning range expansion technique
Nokia Siemens Networks

R1-130637
TTI Partitioning in Hetnets 
Qualcomm Incorporated

Conclusion:
For the interference mitigation with range extension, further evaluations should focus on the use of advanced receivers including network assistance and restricted transport formats on specific TTIs.
6.3.3 Other

R1-130512
Draft of UMTS Heterogeneous Networks Technical Report
Huawei, HiSilicon

· Editorials to be provided offline
· Consider changing the format of figures to fit better with current TR styles.

Take this version as basis for further editions and updates.

Updates for TR shall be provided for review by March 1st. Followed by email discussion until the next meeting.
Section 6, provide updates to current text in draft TR from R1-130626, and R1-130640 (Huawei)
Section “7.1.1 solutions for legacy terminals”, provide update based on text in R1-130626 and R1-130392 (RIM, )
R1-130623
TP on Deployment Scenarios in Heterogeneous Networks
Ericsson, ST-Ericsson
· Add description of “combined cell” scenario in section 5 based on part 2 of this TP.

· Include description of synchronisation and joint scheduling assumptions

· Refer to the use of same scrambling code rather than cell ID.

Section 5, “combined cell”: Ericsson will provide update.
R1-130624
TP on Downlink Transmission Modes for Combined Cell Deployment 
Ericsson, ST-Ericsson

· Rename section 7.3 to “Solutions for combined cell scenario”
· Explain better the color code for the channels

· Mention the need for additional pilots for spatial reuse

· Add more explanations about transmission of other channels including synch channels

· UL operation should be added in the future

Section 7.3 to “Solutions for combined cell scenario”: Ericsson will provide update.
R1-130625
TP on Interference Analysis in Heterogeneous Networks
Ericsson, ST-Ericsson

· Work on descriptive text of the interference issue
· Consider if link simulations are required/meaningful in addition to system results

R1-130626
TP on UL Control Channel Reception for Heterogeneous Networks
Ericsson, ST-Ericsson
· Add corresponding text to the new section “7.1.2  enhanced solutions”

· Update text on dynamic boosing
Section “7.1.2  enhanced solutions”: Ericsson will provide update.

R1-130638
TP on Uplink Interference Issues in Co-channel Hetnet Scenarios
Qualcomm Incorporated
· Check if additions are needed to current text in R1-130512.
R1-130639
TP on Range Expansion in Multicarrier and Multiflow Deployments
Qualcomm Incorporated

· Add some text on multi-carrier scenarios including some figures from R1-130511.
· Consider additions on the use of multi-flow

Section 7.2.2: Qualcomm will provide update.
R1-130640
TP on Uplink/Downlink Imbalance Issues in Co-channel Hetnet Scenarios
Qualcomm Incorporated

· Add an explanation of the gain factor used in the figures.
· Include the figures and related text in the update from Huawei for 6.1.4.







