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Introduction

A significant progress has been made during the RAN1#62bis meeting on the CSI-RS configuration and support of PDSCH muting in Release 10 [1]. However there are still a few opens that needs to be addressed on the RAN1#63 meeting:

CSI-RS configuration:
· Support of multiple of 4 ms duty cycle considering the UL HARQ timing in HetNet operation for FDD

· Whether to allow CSI RS on almost blank subframes
· How to handle/avoid collision between CSI RS and BCH/PSS/SSS/Paging/SIB, etc considering both FDD and TDD.

· 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
· Usage of CRS measurements for Release-10 transmission modes

PDSCH muting configuration:

· Muted REs locations:
· 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

1. Discussion on CSI-RS signaling
Support of multiple of 4ms CSI-RS duty cycle
Support of time-domain inter-cell interference coordination (ICIC) was agreed at the RAN1#62 meeting with 8ms periodicity for subframe partitioning. In such a scenario, it seems beneficial to support an 8/16ms CSI-RS duty cycles to align CSI-RS transmission with blank resources from dominant interferer cell. Although the interference on the CSI-RS REs from the dominant interferer cell can be avoided by using PDSCH muting (with same duty cycle and subframe offset of the CSI-RS) such option introduces additional muting of the REs which is not desirable. CSI-RS duty cycle of 8/16 ms is also beneficial for relay configurations [2] where for eNB-RN transmissions for FDD follow a period of 8ms. Therefore we prefer to adopt additional CSI-RS duty cycles which are multiple of 4ms. 
Collision handling of BCH/PSS/SSS/Paging/SIB with CSI-RS
CSI-RS is supposed to be transmitted over the entire system bandwidth in any downlink subframe to enable wideband CSI measurements. In this case the CSI-RS transmission may potentially overlap with the transmission of broadcast messages located within six central PRBs such as BCH/PSS/SSS/Paging/SIB. Several approaches have been proposed to handle such issue [3]. One possibility is to allow CSI-RS transmission on such subframes with the CSI-RS puncturing from BCH/PSS/SSS/Paging/SIB. However, this introduces some complexity at the UE due to “irregularity” in the channel measurements within the entire system bandwidth. Therefore we prefer the option when CSI-RS is not transmitted in the subframes with BCH/PSS/SSS/Paging/SIB.
Usage of CRS measurements for Release-10 transmission modes
The main motivation of allowing CRS measurement for Release 10 transmission modes is minimizing legacy UE impact from CSI-RS in the early Release 10 deployment phases. On the other hand, support of both Release 10 CSI-RS and Release 8 CRS measurements for Release 10 transmission modes will unnecessarily duplicate the number of test cases at the UE and disrupts a system design based on the UE-specific DM-RS and cell-specific CSI-RS. Therefore, we prefer not to allow feedback for Release 10 transmission modes based on Release 8 CRS.

DCI Format for the transmission mode 9 when 1 CSI-RS port for channel estimation
Support of single antenna port CSI-RS was agreed at the RAN1#62bis meeting. In this case DCI format 2C, 1 or 1A can be used for 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. DCI format 2C is designated in Release 10 to support multi-codeword and multi-layer MIMO transmission modes. In this case some fields contained in DCI Format 2C will be wasted and DCI formats 1 and 1A are seems to be more reasonable choice for the UE which uses only 1 CSI-RS port.  Therefore we have a slight preference of adopting DCI Format 1 or 1A for such scenario.
2. Discussion on PDSCH muting signaling
Support of PDSCH muting was agreed at RAN1#62bis meeting with two options left for the muted REs location [1]

· 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
Support of PDSCH muting within CSI-RS subframe (option 1) looks too restrictive. On the other hand option 2 is more flexible and could be very useful for HetNet scenarios where cells may have different CSI-RS duty cycles [4]. 
3. Conclusions
Based on the above discussion and analysis, we prefer:
CSI-RS configuration:

· Adopt CSI-RS duty cycles which are multiple of 4ms
· CSI-RS is not transmitted in the subframes with BCH/PSS/SSS/Paging/SIB
· Feedback for Release 10 transmission modes shall be based on Release 10 CSI-RS only
· DCI format 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
PDSCH muting configuration:

· 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
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