3GPP TSG-RAN WG1 #56bis
R1-091657
Seoul, Korea, March 23 – March 27, 2009
Source:
Alcatel-Lucent, CEWiT, CMCC, Ericsson, Huawei, NTT DOCOMO, Panasonic, Qualcomm Europe, ZTE
Title:
Way forward on further considerations on RS Design for LTE-A (revised) 
Agenda Item:
15.1
Document for:
Discussion and Decision
1. Conclusions
· Estimates of RS overhead for evaluations (figures assume normal CP)
· CSI-RS overhead of 1/840=0.12% per antenna port (8 antenna ports = 0.96%)
· Possibility of assuming a larger/lower overhead in simulations of CSI-RS is not precluded (e.g. a larger time density)
· Example:

· Time density: 1 symbol every 10ms per antenna port: 1/140 

· Frequency density: 1 subcarrier every 6 subcarriers per antenna port: 1/6

· DM-RS

· Rank 1 transmission: 12 REs per RB (same overhead as Rel-8)

· Rank 2 transmission: 12 REs per RB to be confirmed
· Rank 3-8 transmissions: max 24 REs (total) per RB

· Strive for same REs per antenna port in  each Rank
· Possibility to configure the periodicity of CSI RS transmissions in terms of an integer number of subframes. 

· Allow transmissions of PDSCH to Rel-10 UEs in MBSFN (LTE-Advanced) subframes

· Possible to configure CSI RS for transmission in LTE-Advanced subframes

· Possible to use LTE-Advanced features without any LTE-Advanced subframes

· Cell specific CSI RS possible to transmit in normal, Rel-8, subframes.

· Studies on CSI RS impact on PDSCH transmissions to Rel-8 UEs for various RS densities needed
· There should be no impact from CSI RS transmission on transmission of PBCH/PSS/SSS 
· Consider implementation complexity and achievable channel estimation accuracy when considering hiding CSI RS as part of the control region

· Strive for same CSI RS and DM-RS patterns regardless of subframe type (DL Rel-8 or DL LTE-A subframes)
· eNB can configure the number of Rel-8 cell-specific RS to be equal to or less than 4 antenna ports even though more than 4 antenna ports are used for LTE-A operation (lower operation overhead)

· Support CSI RS in conjunction with having 1, 2 or 4 Rel-8 cell-specific antenna ports configured in the cell
· Allow defining up to eight new CSI RS. The use of Rel-8 cell-specific RS as CSI RS is allowed.

· Discuss online to target picking one. 
· In case the total number of antenna ports used for LTE-A CSI is the same as the number of configured Rel-8 cell-specific antenna ports, cell specific RS is used as CSI-RS

· In all other cases, there are as many new CSI RSs as there are antenna ports used for LTE-A CSI (up to 8)
· For TDD: CSI-RS can be turned off
· DM-RS in support of up-to 8 transmission layers will need to be defined
