
3GPP TSG RAN WG1 Meeting #61bis

R1-104239
Dresden, Germany, 28th June – 2nd July 2010

Agenda item:
6.3

Source:  

NTT DOCOMO

Title: 
DL RS Chairman’s note

Document for:
[image: image2.png]Normal Subframe DwPTS (8/9/10 symbols)



Discussion and decision

Ordering: 
Intra-cell CSI-RS ( Muting ( DMRS EX-CP ( OCC mapping (Other
6.3.1 DM RS 

6.3.1.1 OCC mapping
R1-103442
DL DMRS OCC mapping  
Huawei
R1-103517
OCC mapping design in LTE-A
Ericsson. ST-Ericsson
R1-103542
Details on OCC mapping for DL MIMO operation
Qualcomm Incorporated
R1-103585
OCC allocation and OCC mapping
ZTE
R1-103628
A further consideration for OCC Mapping
ITRI
R1-103653( R1-104208
Discussion on DMRS OCC-4 Mapping
Samsung
R1-103762( R1-104201
OCC mapping for DM-RS rank 5~8
Panasonic
R1-104028
Design Criteria for Length-4 OCC Mapping
NTT DOCOMO

R1-104045
DM-RS OCC design for Rank 5-8 in LTE-Advanced
Fujitsu
R1-104207
WF on DM RS OCC Mapping

AT&T, Broadcom, CeWit, CHTTL, ETRI, HTC, HT `mMobile, I2R, III, LG Electronics, MediaTek, Motorola, Pantech, Samsung
R1-104162
Way forward on length-4 OCC mapping for DL DMRS
Ericsson, ST-Ericsson, CATT, Mitsubishi, Nokia, NSN, NTT DOCOMO, Panasonic, Qualcomm, SHARP, ZTE
Conclusion:
The following design criteria should be prioritized for length-4 OCC mapping scheme of downlink DMRS

· Backward compatibility to agreed length 2 OCC mapping scheme in Rel-9
· Alphabet

· Alt1: BPSK before scrambling

· Docomo, ZTE, Panasonic, Nokia/NSN, Ericsson, ST- Ericsson, Mitsubishi, Fujitsu, Qualcomm, I2R, CATT, SHARP, NEC, ITRI,
· Alt2: 6 PSK

· Samsung, LGE, Broadcom, CHTTL, ETRI, HTC, HT `mMobile, III, MediaTek, Motorola, Pantech
WF: Companies supporting each alternative are suggested bring concrete proposal to compare against each other: Revisit on Fri.
6.3.1.2 DM RS pattern for extended CP
R1-103443
DMRS pattern for extended CP
Huawei
R1-103482
Further investigation on DMRS design for extended CP
CATT
R1-103518
Discussion on DM-RS pattern for extended CP
Ericsson. ST-Ericsson
R1-103543
UE-RS patterns for rank 1-4 and extended CP
Qualcomm Incorporated
R1-103586
DMRS design under extended-CP
ZTE
R1-103654
DM RS for extended CP
Samsung
R1-103798
DM-RS views on extended CP
Nokia. Nokia Siemens Networks
R1-103928
Extended CP DM-RS Pattern
Motorola
R1-103965
Remaining Issues on DM-RS Pattern for Extended CP
LG Electronics
R1-104177
Way forward on DM-RS pattern for extended CP

CMCC, Ericsson, III, LG Electronics, NEC, Nokia, Nokia Siemens Networks, NTT DoCoMo, Panasonic, ST-Ericsson, Texas Instruments, ZTE
Conclusion: following DMRS pattern is baseline:

· The following DM-RS patterns are adopted for rank 1-2 
· Staggered structure is used in normal subframe

· Punctured version is used in DwPTS 


[image: image1]
· Rank 3-8 transmission not supported in Rel-10 for both normal subframe and DwPTS

· It is not precluded in later release

6.3.1.3 Other
R1-103544
Remaining aspects of PRB bundling 
Qualcomm Incorporated
R1-103695
Remaining details on PRB bundling size
Texas Instruments
R1-103829
Remaining issues of PRB bundling
NEC Group
R1-103891
Remaining issues for DMRS bundling
Huawei
R1-103966
Remaining Details on PRB bundling
LG Electronics
R1-104084
Explicitly configured PRB bundling
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
6.3.2 CSI RS 

6.3.2.1 Intra-cell CSI-RS
Patterns

Email discussion report [61-02-LTE-A] to be provided by Rapporteur (Xia Yuan, Huawei)
R1-103444
Email Discussion on CSI-RS pattern
Huawei
Terminologies 

· Base pattern: 

· CSI-RS base unit with a unique time/frequency/code structure

· Single pattern for N CSI-RS ports:

· A single arrangement of N REs based on one/multiple base pattern(s) and the time/frequency shifts of the base pattern(s)
· The single arrangement of N REs can be shifted in frequency/time domain for different cells

· Multiple patterns

· At least 2 single patterns
Observation:

· Legacy UE performance difference between CDM-T with 1RE overlapping with port-5 and CDM-F with no overlapping with port-5 is not significant compared with the degradation due to CSI-RS insertion.

· Avoidance of antenna port 5:

Option 1: There should be at least one CSI-RS pattern  not colliding with port-5
Huawei, CATT, Intel , Motorola, Qualcomm, Alcatel Lucent, Alcatel Lucent Shanghai Bell, HTC, CMCC, Potevio, ZTE
Option2: There should be at least one CSI-RS pattern with maximum 1 RE collision with port-5. 

Pantech, Nokia, Nokia Siemens Networks, NTT DOCOMO, LG, ZTE, Ericsson, ST-Ericsson, NEC, Mitsubishi, TI, Sharp, MediaTek, Fujitsu, Samsung, Panasonic, LG-Nortel, ETRI, ITRI
Continue offline discussion until Friday
R1-103445 ( R1-104204
CSI RS pattern design
Huawei
R1-104116
Further Considerations on CSI-RS Pattern Design
CMCC
R1-103483
Remaining issues on CSIRS design
CATT
R1-103763
Views on Intra-cell CSI-RS pattern
Panasonic
R1-103865
Proposal on CSI-RS pattern
Intel Corporation (UK) Ltd
R1-103918
CSI-RS Pattern Design
Motorola

R1-103943
Intra-cell CSI-RS pattern proposal
Motorola

R1-104085
Comparison of CSI-RS patterns
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
R1-103545
CSI-RS for LTE-Advanced
Qualcomm Incorporated
R1-103696
CSI-RS patterns for LTE-Advanced
Texas Instruments
R1-103588
CSI-RS Pattern Design in Normal-CP Subframe
ZTE

R1-103589
CSI-RS Pattern Design in Extended-CP Subframe
ZTE

R1-103655
Discussions on CSI-RS design
Samsung

R1-103799
Intra-cell CSI-RS design
Nokia. Nokia Siemens Networks

R1-103967
Intra-cell CSI-RS Pattern Design
LG Electronics
R1-103613
CSI-RS pattern design in LTE-Advanced
Pantech
R1-104024 ( R1-104199 
Intra-cell CSI-RS Design
NTT DOCOMO
R1-103842
Considerations on CSI RS
Ericsson. ST-Ericsson

R1-103656
Impact of CSI-RS reuse factors in LTE-A systems
Samsung

R1-103692
Performance evaluation for CSI-RS patterns
New Postcom

Interference estimation
R1-103802
Achievable CQI measurement accuracy over CSI-RS
Nokia. Nokia Siemens Networks
R1-103843
Views on Muting
Ericsson. ST-Ericsson
R1-103545
(Section 7) CSI-RS for LTE-Advanced
Qualcomm Incorporated
R1-103940
(Section 2) Muting, Interference estimation and reuse factors for CSI-RS
Motorola
R1-103446
(Section 2.2.1) Evaluation on muting benefit for CSI RS design
Huawei
Conclusion:

· Current RAN1 simulation assumption for interference estimation is to use CRS

· Further study is needed to verify the need of introducing new standard support for interference estimation.
6.3.2.2 Muting

Email discussion report [61-03-LTE-A] to be provided by Rapporteur (Tetsushi Abe, NTT DoCoMo)
R1-104027
Summary of email discussion on PDSCH muting
NTT DOCOMO
Observation of the results of the legacy impact of PDSCH muting

· There is a performance impact due to muting for case 1 and case 2.

· Especially, when PDSCH muting is applied in other subframes than the ones transmitting CSI-RS of the serving cell, performance degradation of Rel-8/9 UE becomes more significant. 

· Thus, in terms of legacy impact, it is preferable that PDSCH muting (if supported) is limited to the same subframe as the ones transmitting CSI-RS on the condition that sufficient reuse factor providing the muting gain can be obtained.

Observation of the results of the step-1 evaluation.

· MSE performance improvement is achieved by CSI-RS with PDSCH muting compared with CSI-RS without muting and CRS in channel estimation of neighboring cells. 
· Throughput performance should be evaluated to further clarify the benefit of muting 

Step 1 and legacy impact:

R1-103697
PDSCH muting for inter-cell CSI estimation: Rel-8 UE performance
Texas Instruments

R1-103698
PDSCH muting: N-MSE for inter-cell CSI estimation
Texas Instruments

R1-103764
Link level analysis on RE muting for CSI-RS design: Step1 evaluation
Panasonic

R1-103800
Stage 1 simulation study of RE muting for inter-cell CSI-RS
Nokia. Nokia Siemens Networks

R1-103980
Evaluation results of PDSCH muting for CSI RS design
CATR

R1-104025
MSE Performance Evaluation of RE Muting for Inter-cell CSI-RS
NTT DOCOMO

Step 2:

R1-103446
Evaluation on muting benefit for CSI RS design
Huawei
R1-103587
Investigation on  CSI-RS muting
ZTE
R1-103657
Discussion on the overhead of muting
Samsung

R1-103658(4202
Study on efficient power usage of muted off REs for CSI-RS
Samsung

R1-103733
Muting aspects and Intercell CSI-RS design
LG Electronics

R1-103765
Link level analysis on RE muting for CSI-RS design: Step2 evaluation
Panasonic

R1-103801
Stage 2 simulation study of RE muting for inter-cell CSI-RS
Nokia. Nokia Siemens Networks
R1-104026
Throughput Performance Evaluation of RE Muting for Inter-cell CSI-RS
NTT DOCOMO
Observation based on the presented contribution: 

· Throughput performance of CoMP UE is improved by CSI RS with PDSCH muting compared with CSI-RS without muting and CRS.

· PDSCH muting is beneficial for CoMP schemes that require inter-cell channel measurements in future release.

· It is noted that introduction of PDSCH muting in future release (>Rel-10) would cause negative impact to Rel-10 UE

Possible specification impact of muting for Rel-10
· Rate matching around muted RE

· Following signaling support  (implicit or explicit) to UE:

· Enabling/disabling of muting

· Muted RE location (offsets and duty cycle), where more study will be needed on

· Signaling formats

· Reduction of muting patterns

· Power usage of muted RE

WF for the next meeting
· Each company is suggested to study further if PDSCH muting can be supported in Rel-10. If yes, how to support muting should be proposed considering the specification impacts.

6.3.2.3 Other
R1-103659
Study on periodic feedback of PMI/CQI responding to CSI-RS
Samsung


