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6.3 Enhanced Downlink Multiple Antenna Transmission
6.3.1 CSI RS 

6.1.1.3 Remaining aspects of CSI-RS parameters and signalling
R1-105131
Remaining issues on CSI-RS Signalling
Huawei, HiSilicon

R1-105161
Discussion on available CSI-RS subframe for TDD 
CATT

R1-105201
Remaining aspects of CSI-RS parameters and signalling
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-105222
Remaining issues in CSI-RS signalling design
New Postcom

R1-105231
Signaling for CSI-RS Configuration
Potevio

R1-105377 => 5786
Remaining Issues on CSI-RS Transmission
Samsung
R1-105432
Signaling to Support CSI-RS
NTT DOCOMO
R1-105463
CSI-RS scrambling sequence design in LTE-A
ZTE
R1-105489
Further investigation on CSI RS signalling
Panasonic

R1-105565
Finalizing signaling and configuration of CSI RS
Qualcomm Incorporated

R1-105795 
Way Forward on CSI-RS signalling For FDD and TDD
Huawei, HiSilicon, Intel, New Postcom, Ericsson, ST-Ericsson, LG Electronics, Nokia Siemens Networks, Nokia, Texas Instruments

Conclusion:
	· The values for the number of CSI-RS ports: 1, 2, 4, 8 

· CSI-RS configuration is cell-specific and signalled via higher-layer

· CSI-RS are not present in the cell if they are not configured

· A Rel-10 UE shall assume PDSCH rate matching around the CSI-RS REs (after UE capability, i.e. its release, is known by the eNodeB) for all unicast PDSCH transmissions in any transmission mode

· antenna port 15 is used when 1 CSI-RS is configured

· The parameter which is used to control UE assumption on reference PDSCH transmitted power for CSI feedback, is defined as follows

· for CSI reports based on CSI-RS, the UE shall assume a value of ρc as signalled by the eNodeB when it is configured in Rel-10 transmission mode 9

· ρc functionality can be revisited after CQI enhancement discussion if needed

· ρc is the ratio of PDSCH EPRE to CSI-RS EPRE, in dB

· ρc is UE-specific and configurable by higher layer signalling

· As baseline, ρc takes values in [-8, 15] dB with 1 dB step size
· A UE may assume downlink CSI-RS EPRE is constant across the downlink system bandwidth and constant across all subframes until a new CSI-RS configuration message is received
· Singleρc value is supported

· The number of CSI-RS ports is signalled by 2 bits

· The CSI-RS configuration is signalled by 5 bits

· The number of CSI-RS ports and CSI RS configuration is separately encoded.

· CSI-RS configuration to (k’,l’) indices are based on revised version of the original proposal from the editor’s as shown below:

Table 6.10.5.2-1: Mapping from CSI configuration to 
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· On the usage of CSI-RS and CRS for CQI/CSI feedback:
· When a Rel-10 UE is configured in any of transmission modes 1 to 8, it uses only CRS for channel estimation for all Rel-8 CSI feedback modes
 
Offline discussion:

· When a Rel-10 UE is configured in transmission mode 9, it uses only CSI-RS (1, 2, 4, or 8 CSI-RS ports) for channel estimation for all CSI feedback modes

· It is FFS which DCI format (2C, 1 or 1A) is used in transmission mode 9 when the UE uses only 1 CSI-RS port for channel estimation for all CSI feedback modes and antenna port 7 for demodulation 
Support this proposal: Ericsson,/ST-Ericsson, LG, Qualcomm, Orange, Nokia/NSN, Panasonic, New Postcom, Huawei, Hisilicon, Intel, Sharp,  

Object this proposal: ALU/ASB

· Further study for the next meeting (RAN1#63):

· Support of multiple of 4 msec duty cycle considering the UL HARQ timing in HetNet operation for FDD

· How to handle/avoid collision between CSI RS and BCH/PSS/SSS/Paging/SIB, etc considering both FDD and TDD.

· Whether to allow CSI RS on almost blank subframes




R1-105162
Signaling design for CSI-RS
CATT

R1-105282
Remaining CSI-RS signaling aspects in Rel-10
Texas Instruments

R1-105322
Further details on CSI RS configuration
Ericsson, ST-Ericsson

R1-105464
Further considerations on CSI-RS configuration signaling
ZTE

R1-105528
Remaining aspects of CSI-RS parameters and signaling
Nokia, Nokia Siemens Networks

R1-105655
Remaining Details on Intra-cell CSI-RS in Rel-10
LG Electronics
6.1.1.3 PDSCH Muting

R1-105778
Way Forward on PDSCH Muting

Huawei, HiSilicon, LG Electronics, Samsung, Panasonic, Intel, New Postcom, CATR, Potevio, CMCC, Deutsch Telecom, Vodafone, CATT, InterDigital, Hitachi
Conclusion:
	· Muting configuration is cell-specific and signalled via higher-layer

· PDSCH muting is performed over a bandwidth that follows the same rule as the CSI-RS
· A UE may assume downlink CSI-RS EPRE is constant across the downlink system bandwidth and constant across all subframes until different CSI-RS information is received

· The intra-subframe location of muted resource elements is indicated by a 16-bit bitmap

· Each bit corresponds to a 4-port CSI-RS configuration
· All REs used in a 4-port CSI-RS configuration set to 1 are muted (zero power assumed at UE), except for the CSI-RS REs if they belong to this CSI-RS configuration

· This signaling is common for FDD and TDD CSI-RS configurations
· When muting of PDSCH REs is configured

· A Rel-10 UE shall assume PDSCH rate matching around the muted REs (after UE capability, i.e. its release, is known by the eNB) for all unicast PDSCH transmissions in any transmission mode

· One value of subframe offset and duty cycle is signalled for all the muted resource elements, using the same encoding as for the subframe offset and duty cycle of the CSI-RS


· One of two options should be decided at the next meeting

· Option 1: Muted REs cannot be located in subframes without CSI-RS

· Option 2: Muted REs can be located in subframes without CSI-RS, and in this case the CSI-RS duty cycle is an integer multiple of the muted REs duty cycle

· Whether muting can be configured in a cell without CSI-RS is FFS


R1-105132
Proposal for specification of PDSCH Muting
Huawei, HiSilicon

R1-105163
Consideration on interference measurement
CATT

R1-105164
Interference measurement over muted RE
CATT

R1-105202
On CSI-RS muting
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-105223
Design of PDSCH muting for CSI-RS in LTE-Advanced
New Postcom

R1-105283
Signaling for PDSCH muting in Rel-10
Texas Instruments

R1-105719
Considerations on signaling for PDSCH muting in LTE-Advanced
Pantech
Revision of 5303.
R1-105323
Further views on Muting
Ericsson, ST-Ericsson

R1-105433
Throughput Performance Evaluation of RE Muting for Inter-cell CSI-RS 
NTT DOCOMO

R1-105434
Signaling to Support PDSCH Muting
NTT DOCOMO

R1-105529
PDSCH RE muting for CSI-RS
Nokia Siemens Networks, Nokia

R1-105530
Simulation study of RE muting for inter-cell CSI-RS
Nokia Siemens Networks, Nokia
R1-105617
Remaining Aspects and Signalling of of PDSCH RE Muting  
Motorola
6.1.1.3 Other
R1-105531
Transmit Diversity in CSI-RS Subframes
Nokia Siemens Networks, Nokia

R1-105566
SFBC PDSCH transmission in CSI-RS subframes
Qualcomm Incorporated
R1-105378
Uneven Periodic Channel Feedback Quality Responding to CSI-RS
Samsung
R1-105567
Impact of PRB bundling on TDD operation with asymmetric UE antenna configuration
Qualcomm Incorporated
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