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6.1 Finalization of TS 36.211
6.1.1 Downlink reference signals

Summary of the conclusions from the email ad hoc to be prepared by Aris Papasakellariou.

R1-080019
Summary of Reflector Discussions on EUTRA DL RS
Samsung
Remaining issues on DL reference signals, e.g. 
· position of UE specific RS

· details on MBSFN RS for short CP
Conclusions from e-mail summary

PRBS for Unicast

a) The time-domain period of the sequences is one frame (1-to-1 mapping with the sub-frame number).

b) The sequences are first mapped in the frequency-domain.

c) The sequences are defined for 110 PRBs. For smaller transmission BW, only the RS within that BW are transmitted (and, together with (b), no BW knowledge required from the UEs to know the RS).

d) The same sequences are used for antenna ports 0, 1, 2, and 3 with only half the sequence elements used for antenna ports 2 and 3.

PRBS for MBSFN

e) The time-domain period of the sequences is one frame (1-to-1 mapping with the sub-frame number).

f) The sequences are first mapped in the frequency-domain.

g) The sequences are defined for 110 PRBs. For smaller transmission BW, only the RS within that BW are transmitted (and, together with (b), no BW knowledge required from the UEs to know the RS).

MBSFN RS
R1-080114
The usage of extra samples in MBSFN subframe
Huawei
Conclusion: keep current WA (not specify additional postfix in first OFDM symbols in MBSFN subframe)
R1-080288
On remaining MBSFN RS issues
Nokia, Nokia Siemens Networks
Conclusion: No need to specify power boosting and frequency shifting in MBSFN
For modulation order higher than QPSK, UE can assume no power boosting in MBSFN RS.

R1-080372
RS Structure Supporting a Short CP MBSFN 
Nortel
Conclusion:
Not specify the MBSFN RS in Short CP at least first release (Rel.8)

R1-080463
RS structure for MBSFN subframes
Qualcomm

Details of PRS

R1-080466
Specification details for PRS sequences
Qualcomm

R1-080289
Performance of Orthogonal Sequences for Reference signals
Nokia, Nokia Siemens Networks

Conclusion: Continue the discussion. The feedback from UE vendors on power consumption and all other issues raised in 289 are requested.
Dedicated RS
R1-080064
Dedicated Reference Symbol Patterns  
Motorola
R1-080168
UE specific reference signals design
CATT

R1-080217
Dedicated RS Pattern for DL beamforming
ZTE

R1-080290
Discussion on dedicated RS for LTE, FDD and TDD
Nokia, Nokia Siemens Networks

R1-080373
RS Structure for Dedicated Transmission
Nortel

R1-080451
UE-specific RS pattern
Philips

R1-080464
Dedicated RS structure for DL beamforming
Qualcomm

R1-080506
UE specific reference signal pattern
Ericsson

R1-080211
Improving the Working Assumption on Dedicated Reference Signals
Alcatel-Lucent
R1-080450
Open issues on UE-specific RS
Philips
Continue the discussion on the e-mail reflector including RS pattern in 64, 168, 290 and 464 focusing on normal CP. 8_c and 12_c in 64 as a reference structure 
RS boosting (under the agenda 6.3.2)
R1-080227
Clarifications on cell specific RS power boosting
NEC

R1-080228
Problems with unequal RS power scaling per antenna for control and broadcast channels
NEC

R1-080254
Consideration on Per-antenna Power Scaling for Full Power Transmission in 4Tx
LG Electronics

R1-080465
RS power balancing in the spatial domain and interference estimation issues
Qualcomm
6.1.2 Uplink reference signals

Summary of the conclusions from the email ad hoc to be prepared by Aris Papasakellariou.

R1-080020
Summary of Reflector Discussions on EUTRA UL RS
Samsung
Remaining issues on UL reference signals, e.g. 

· details on UL RS hopping

· definition of theta in section 5.5.1.1

· association between group/sequence number and ZC sequence number

· details on SRS parameters and mapping
DM RS

DM RS grouping
R1-080576
Way Forward on the Sequence Grouping for UL DM RS
Huawei, LG Electronics, NTT DoCoMo, Panasonic
Conclusion:  Agreed 576 as a baseline. Continue the discussion until next meeting on the sequence grouping in the excel sheet.
R1-080115
Interference Mitigation between Sequence-Groups
Huawei

R1-080145
RS sequence grouping for E-UTRA uplink 
Panasonic

R1-080257
Details on grouping for UL DM RS
LG Electronics
R1-080292
On base sequence selection to RS sequence groups
Nokia Siemens Networks, Nokia

Sequence hopping

R1-080241
Hopping and Planning of Sequence Groups for Uplink RS
NTT DoCoMo, Fujitsu, Mitsubishi, Sharp

R1-080468
Hopping of UL DM-RS
Qualcomm
Cyclic Shift and Orthogonal Cover Hopping
R1-080065
UL DM RS – Open Issues
Motorola

R1-080116
Cyclic shift and Orthogonal Cover hopping for UL ACK/NACK channels 
Huawei

R1-080117
Slot based Cyclic Shift and Orthogonal Cover Re-mapping for UL ACK/NACK
Huawei

R1-080147
Performance of Cell specific symbol-based CS hopping with slot-based CS/OC re-mapping for Uplink ACK/NACK
Panasonic
R1-080294
Cyclic Shift Hopping and DM RS Signaling  
Nokia Siemens Networks, Nokia 
Conclusion:

Apply cell specific CS hopping with slot-based CS/OC re-mapping as Working assumption. Revisit after discussion on PUCCH mapping if we find a problem.

a) cell specific CS hopping with slot-based CS/OC re-mapping:

Ericsson, Panasonic, Samsung, Motorola, TI, ETRI, NTT DoCoMo, Sharp, Fujitsu
b) resource specific (UE specific) CS hopping with slot-based CS/OC remapping

Nokia, NSN, Huawei, LGE,
PUSCH DM RS Sequence Generation Definition
R1-080581
144
Frequency dependent PUSCH DM-RS generation method with considering eNB-specific allocation
Panasonic, NTT DoCoMo

R1-080258
Evaluations on frequency dependent generation of UL DM RS
LG Electronics

Conclusion:

Proposal in 581 is not supported in specification.

Supported: Ericsson, Panasonic, LGE, NTT DoCoMo, Huawei, NEC, 

Objected: Motorola, Nokia, NSN, Samsung, Freescale, TI

RS for MU-MIMO

R1-080293
UL DM RS for Multi-bandwidth Multi-user MIMO
Nokia Siemens Networks, Nokia

R1-080374
Further discussion on UL RS for UL MU-MIMO
Nortel

Conclusion:

· DM RS characteristics for application with SDMA is implementation dependent 
· no specifications are needed in this release (Rel. 8)  
SRS

SRS multiplexing
R1-080021
Sounding RS Multiplexing in E-UTRA UL – Interaction with PUCCH
Samsung

R1-080067
Multiplexing of SRS and PUSCH
Motorola

R1-080185
Sounding Reference Signal In Support of Scheduling Request in E-UTRA
Texas Instruments

R1-080186
Interference between Sounding Reference Signal and PRACH
Texas Instruments

R1-080243
Multiplexing Scheme for Sounding RS in E-UTRA Uplink
NTT DoCoMo, Fujitsu, KDDI, NEC

R1-080255
Interactions between Sounding RS and PUCCH            
LG Electronics

R1-080295
Simultaneous transmission of PUCCH and SRS
Nokia Siemens Networks, Nokia

R1-080467
SRS multiplexing structure
Qualcomm
Conclusion:

SRS interaction with ACK/NAK: 

Option1: One ACK/NAK symbol is punctured. 
Option2: SRS transmission is dropped.
Support both Option 1and 2. It is configurable on cell basis. 

SRS interaction with CQI: 
SRS and CQI transmission are allowed to occur in the same sub-frame.
SRS transmission is dropped.
SRS parameters

R1-080066
UL Sounding RS – Open Issues
Motorola

R1-080146
Sounding RS remaining issues
Panasonic 
R1-080242
Views on Sounding RS Parameters in E-UTRA Uplink
NTT DoCoMo, Sharp
R1-080256
UL sounding RS operation
LG Electronics

R1-080291
SRS Bandwidth Selection
Nokia Siemens Networks, Nokia 
Conclusion:

Period: The agreed SRS transmission periods are {2, 5, 10, 20, 40, 80, 160, 320} msec.
SRS for antenna selection

R1-080017
UL Sounding RS Control Signaling for Closed Loop Antenna Selection
Mitsubishi

