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6.2.9 Study on CoMP for LTE with Non-Ideal Backhaul

SID in RP-130847.

R1-135907
Draft TR36.874 v1.1.0

Add HW’s results for scenario 2a
In section 5.2, remove the descriptions and names of schemes, and put e.g. “Source X [ref]” with a ref to relevant tdoc. 
For any missing schemes, provide the appropriate row for the Table to Hyojin. 

Hyojin to provide an update in R1-135913 – revisit on Thur

Approved as TR36.874v1.1.0 in R1-135920.

Agreement: Keep all the tables in the TR but prioritise the results for the mandatory evaluation cases with larger numbers of sources when drawing conclusions

6.2.9.1 Further evaluation of coordinated scheduling and coordinated beamforming
Following the agreed way forward in RAN1#74bis. 

Downlink
R1-135887
Further Evaluation Results for CoMP-NIB 
NTT DOCOMO

Revision of R1-135523
R1-135595
Simulation Results for CoMP scenario.2 with non-ideal backhaul
NSN, Nokia

R1-135596
Simulation Results for small cell Scenarios with non-ideal backhaul
NSN, Nokia

R1-135825
Evaluation of coordinated scheduling for SCE scenario 1 with non-ideal backhaul
Samsung

Revision of R1-135228
R1-135826
Evaluation of coordinated scheduling for SCE scenario 2a with non-ideal backhaul
Samsung

Revision of R1-135229
R1-135230
Evaluation of coordinated scheduling for CoMP scenario 2 with non-ideal backhaul
Samsung

R1-135241
Collaborative distributed scheduling - updated information
IAESI, DAC-UPC

R1-135240
Assessment of differences between centralized and knowledge-based distributed scheduling
IAESI, DAC-UPC

R1-135890
Performance Evaluation of X2 signalling supporting  DL eCoMP with NIB
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

Revision of R1-135179
R1-135376
Further evaluation of CS with non-ideal backhaul
ZTE

R1-135769
System Level Evaluations of Coordinated Scheduling Using Slow Backhaul
Ericsson

R1-135490
Further evaluation results for DL CoMP with non-ideal backhaul
LG Electronics

R1-135940
Further performance evaluation of CoMP with non-ideal backhaul
Huawei, HiSilicon

Revision of R1-135048
R1-135375
Further evaluation of SSPS/SSPM with non-ideal backhaul 
ZTE

R1-135329
Coordinated scheduling under Non Ideal backhaul 
Qualcomm Inc.

TDD
R1-135239
Coordinated Sounding for CoMP BF (CoMP BF-CoS) including calibration information
DAC-UPC, IAESI

Uplink

R1-135180
Performance Evaluation of X2 signalling supporting  UL eCoMP with NIB
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-135800
Evaluation of uplink CoMP with non-ideal backhaul link
Intel Corporation

TPs

R1-135227
Draft TP for candidate CoMP techniques in CoMP-NIB TR 36.874
Samsung

R1-135831
Response document to R1-135227 on TP for candidate CoMP Techniques in CoMP-NIB TR 36.874 IAESI, DAC-UPC

R1-135953
WF on CoMP-NIB performance
LG Electronics, China Unicom, CMCC, Deutsche Telekom, ETRI, Fujitsu, KDDI, KT Corp., LG Uplus, NTT DOCOMO, Samsung, SK Telecom, ZTE
Also supported by Telecom Italia

Proposal:
· Following observation for SCE scenarios 1 and 2a with NIB is captured in TR36.874

· CoMP with NIB can offer performance benefits over FeICIC for SCE scenario 1 and intra-site CoMP for SCE scenario 2a with low backhaul delay and at least high load level.

R1-135950
Way Forward on CoMP-NIB
Huawei, HiSilicon, NSN, Nokia, Ericsson, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

Proposal:
· Capture the followings into CoMP-NIB TR 36.874

· Most companies show only small CoMP-NIB gains in the most favorable scenarios (with 5 ms backhaul latency) and all but one company show losses in less favorable scenarios (with 50 ms backhaul latency).

· CoMP gain is not enough to justify any inter-eNB signaling enhancement requiring large standardization effort. 

· Enhancements within existing eNB to eNB signaling framework for ICIC may be considered.

Discuss offline until Thursday – aim for a consensus proposal for the conclusions for the TR. 

R1-136007
WF on CoMP-NIB Performance
Samsung, China Unicom, CMCC, Deutsche Telekom, SK Telecom, Telecom Italia
Proposal:
· Following observations are captured in TR36.874

· It was observed that CoMP-NIB gain varies as a factor of deployment scenario, backhaul delay, coordination scheme, resource utilization factor, and coordination size

· For CoMP scenario 2 with coordination size of 9, CoMP with NIB can provide performance gain (with median… %  for mean UPT and 6.8% for 5%-tile UPT) over intra-site CoMP in case of low backhaul delay and at least high load level
· 
· For SCE scenarios 1 and 2a, CoMP with NIB can offer performance gains (up to 11% for mean UPT and 27% for 5%-tile UPT) over FeICIC for SCE scenario 1 and intra-site CoMP for SCE scenario 2a in case of low backhaul delay and at least high load level
In addition one company submitted results for
CoMP scenario 2 with coordination size of 21, showing performance gain (up to 13.1% for mean UPT and 24.7% for 5%-tile UPT) over intra-site CoMP in case of low backhaul delay and at least high load level
R1-136010
WF on eCoMP
NSN, Nokia
Proposal:
· Following observation should be captured in TR36.874

· CoMP with NIB can offer some performance benefits over FeICIC for SCE scenario 1 and intra-site CoMP for SCE scenario 2a with 5ms backhaul delay at high load.

· The cell edge gain number is around 10% 

· In CoMP scenario.2, inter-site CoMP doesn’t provide significant gain over intra-site CoMP
· Signaling enhancements within existing eNB to eNB signaling framework for ICIC can be considered.
· Note: The observed gain number is based on the median of reported results
Way forward: prepare a TP stating median value and showing a scatter plot for each of the 3 scenarios, for both 5% UPT and UPT average. 

Try to include conclusion statements as well – revisit at 11am - R1-135921 – Hyojin. 

Conclusion:
The following version is agreed in principle for inclusion in the TR – final version of the TP to be prepared by Hyojin in R1-135922. 

To be updated as follows:

· add the scatter plots from 5921
· delete section 6.4 and move the text to section 8. 

· Modify as below for SCE scenario 1 with 10 cells 

· Add “in case of 5ms backhaul delay” to all cases

· revision in R1-135923 – approved in principle, subject to addition of similar set of bullets and scatter plots for 50ms backhaul latency. 
Final version to be provided for approval in R1-135924 – revisit on Friday. 
Following observations are captured in conclusions of TR36.874

· It was observed that CoMP-NIB gain varies as a factor of deployment scenario, backhaul delay, coordination scheme, resource utilization factor, and coordination size

· For CoMP scenario 2 with coordination size of 9 in case of 5ms backhaul delay, it is observed that 

· Mean UPT gain has a median of -4%  

· 5% UPT gain has a median of -2.3% 
· For SCE scenario 1 in case of 4 small cells within one macro area, it is observed that

· Mean UPT gain has a median of 9.4% 

· 5% UPT gain has a median of 11.1% 

· 
· 
· 
· For SCE scenario 2a in case of 4 small cells within one macro area, it is observed that

· Mean UPT gain has a median of 13.5%  

· 5% UPT gain has a median of 15.7% 

· For SCE scenario 2a in case of 10 small cells within one macro area, it is observed that

· Mean UPT gain has a median of 26% 

· 5% UPT gain has a median of 20.8% 
In addition:

- For CoMP scenario 2 with coordination size of 21 one company submitted results and observed in case of 5ms backhaul delay (with negative impact on data packet waiting time prior to transmission):
· mean UPT gain of 13.1%  
· 5% UPT gain of 24.7%
- For SCE scenario 1 in case of 10 small cells within one macro area, one company submitted results and observed in case of 5ms backhaul delay:
· Mean UPT gain of 1.4%  

· 5% UPT gain of 7.4%

Include scatter plots in the conclusion section of TR 36.874.
For the medians of even numbers of results, use the mean of the central two values. 

Also add a similar set of bullets and scatter plots for 50ms backhaul latency. 

Add:

· In summary in CoMP scenario 2 for 9 cell coordination, inter-site CoMP does not provide significant gain over intra-site CoMP with 5ms backhaul latency, with median of -4% and range of -7 to +7%. 

Aim is to approve a version of the TR at this meeting with conclusions based on what is available. 
Email approval of the TR until Friday 22nd November to add additional results (which must be provided by Wednesday 20th November) and corresponding update of the TR conclusions. 
Also discuss whether to add a note about the load level. 
6.2.9.2 Signalling for inter-eNB operation
Aim to start narrowing down the considered types of coordination signalling, taking into account the evaluations.

R1-135251
Discussion on signaling for CoMP with NIB
Texas Instruments
R1-135545
Signaling aspects for CoMP with non-ideal backhaul
Broadcom Corporation
R1-135181
Proposals for X2 signalling supporting eCoMP with NIB
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-135049
Inter-eNB signaling for supporting CoMP with non-ideal backhaul
Huawei, Hisilicon
R1-135231
Discussion on signalling for inter-eNB operation
Samsung
R1-135770
Signaling for Inter-eNB Operation of CoMP
Ericsson
R1-135492
Discussion on inter-eNB signaling for UL CoMP with non-ideal backhaul
LG Electronics

R1-135552
Signaling between inter-eNB to support CoMP with NIB
BlackBerry UK Limited
R1-135122
Discussion on backhaul link signalling for downlink CoMP
Intel Corporation
R1-135404
CoMP Schemes and Backhaul Signalling for NIB
Hitachi Ltd. 
R1-135096
Considerations on coordination signaling for inter-eNB CoMP
CATT
R1-135145
Discussion on inter-eNB signaling in support of CoMP with non-ideal backhaul
Fujitsu
R1-135377
Signalling for inter-eNB CoMP with NIB
ZTE
R1-135524
Details on Backhaul Signaling for CoMP-NIB 
NTT DOCOMO
R1-135597
Signaling design considerations to support inter-eNB CoMP
NSN, Nokia
R1-135491
Considerations on inter-eNB signaling for DL CoMP with non-ideal backhaul
LG Electronics
R1-135412
View on CSI-RS Resource Coordination for CoMP
ITRI
R1-135242
X2 support for centralized and distributed solutions
IAESI
R1-136008
WF on signalling aspects of CoMP
Samsung
For email discussion/approval until Thursday 21st November. 

6.2.9.3 Other

R1-135271
Scheduling and Signaling Issues in CoMP-NIB
NEC
