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1 Introduction
Most of CSI-RS related specifications have been agreed so far with the following remaining issues as FFS [1]:
· DCI format for 1-port CSI-RS

· CSI-RS transmission in MBSFN sub-frame
This document outlines our views on these remaining issues.
2 DCI format for 1-port CSI-RS 
It is commonly recognized that, for single port transmission, DCI format 1 can save 11 bits compared to DCI format 2C, where these 11 bits come from following information fields in DCI format 2C:

· MCS, NDI and RV for 2nd TB: 8 bits

· Joint configuration of port and SCID for two TB’s: 3 bits
It was proposed in previous RAN1 meeting that DCI format 1 is used to schedule R10 UE in TM-9 if the number of CSI-RS ports equals to 1, while DCI format 2C is used in TM-9 if the number of CSI-RS ports is at least two. Even though applying DCI format 1 in case of one CSI-RS port can save some overhead, such saving benefit could be neutralized by following facts: 

· It is assumed by quite a few companies that TM9 for 1-port CSI-RS is a corner case, since the similar single-port transmission can be realized by other transmission mode with less RS overhead – RS overhead (6 CRS RE plus 12 DMRS RE) in the PDSCH region is three times as for PDSCH without DMRS. Even for UE in TM-9, there is already a DCI format, DCI format 1A, to support single port transmission on port-7 in both common and UE-specific search space.
· The design of downlink control mechanism in R8/9 is to have DCI format selection independent from number of antenna ports. This design philosophy will be broken if different DCI formats is applied in TM-9 according to different CSI-RS port configurations, and the benefit in violating this general design philosophy just for a not-so-general case is not well justified. 
· The 3-bit port/SCID configuration is not completely useless. The two UE’s served by two neighboring cells respectively and close to the same cell boundary can be assigned to port-7 and port-8 respectively, in order to increase the chance of DMRS orthogonality and interference reduction.    
Based on above rational, we think the benefits in using DCI format 1 might not justify the cost and effort in doing so.  
Proposal-1: For TM-9, DCI format 2C should be used regardless of number of CSI-RS ports.  
3 CSI-RS transmission in MBSFN sub-frame
It was agreed in RAN1 that both Rel-10 PDSCH and CSI-RS can be allocated into non-PDCCH region of MBSFN sub-frames that are not used to carry eMBMS service, in order to gain better spectrum efficiency by sharing the common resource pool between eMBMS traffic and general user traffic. Allocation of R10 PDSCH and CSI-RS inside MBSFN subframe can also avoid the extra overhead of CRS in PDSCH region and potentially negative performance impact caused by CSI-RS to R8 PDSCH. 
Even though both R10 PDSCH and CSI-RS cannot share the same MBSFN subframe with eMBMS service, the mechanisms to avoid these collisions could be different between PDSCH and CSI-RS, due to the different natures in PDSCH and CSI-RS transmission: PDSCH is dynamically allocated by PDCCH and can fit itself into any MBSFN subframe with no eMBMS traffic, while CSI-RS is semi-statically configured and transmitted according to pre-defined transmission cycle and subframe offset. Therefore, PDSCH transmission in MBSFN subframe and CSI-RS transmission in MBSFN subframe are fundamentally different and collision avoidances in these two cases should be treated as separate issues. This paper only focuses on the avoidance of collision between CSI-RS and eMBMS data.       
There could be two design options to handle the possible collision between CSI-RS and eMBMS traffic: 

1) Confine the CSI-RS transmission in MBSFN subframe to a pre-defined subset of all MBMS subframes, the CSI-RS falling into MBSFN subframe but outside this subset is dropped no matter whether there is real eMBMS traffic in the subframe where CSI-RS is dropped. 
2) Rely on eNB scheduler to avoid scheduling eMBMS service in the MBSFN subframe where CSI-RS should be observed according to pre-defined transmission cycle and subframe offset. 
It can be seen that, while option-1 puts eMBMS on a higher priority than CSI-RS, option-2 does the opposite – get the eMBMS traffic out of the way of CSI-RS. Which option is better may depend on the weights of importance and traffic volumes on eMBMS service and PDSCH traffic, which are no-way to be predicted at this stage of specification. Nevertheless, the following fact should be also taken into consideration: 

· Option-1 also needs to rely on eNB scheduler to avoid the eMBMS traffic in the MBSFN subframes where CSI-RS is transmitted. 
· The MBSFN subframes that CSI-RS falls into maybe configured by more than one MBSFN-SubframeConfig IE’s, which may ask for different radio frame cycles, radio frame offsets and/or subframe allocation bitmaps. These differentiations altogether can make the sequential pattern of CSI-RS-containing MBSFN subframes somehow difficult to manage, and therefore result in a complicated Option-1 solution.   
· Any conditional blocking of CSI-RS transmission needs to be signaled across eNB in future release when CoMP with inter-cell CSI measurement is introduced. The potential logic complexity and signaling overhead brought by current design to future release should be well-considered. 
· R10 is seldom considered to target an eMBMS-heavy system. Even if all the MBMS-capable subframes (e.g., subframes 1,2,3,6,7,8 for FDD) are acquired by eMBMS traffic, the system can still find a way out by properly configuring the paging subframes to get room for CSI-RS in non-MBMS-capable subframes. 

Considering the complexity of option-1 solution and the benefits to justify such complexity, at this particularly late phase of R10 specification design, we would prefer to no further specifications relating to collision avoidance between CSI-RS transmission inside MBSFN subframe and the eMBMS traffic.  
Proposal-2: No further specification is needed in R10 to avoid collision between CSI-RS and eMBMS traffic. 
4 Conclusion
Our proposals in this contribution are summarized below:
· Proposal-1: For TM-9, DCI format 2C should be used regardless of number of CSI-RS ports. 
· Proposal-2: No further specification is needed in R10 to avoid collision between CSI-RS and eMBMS traffic. 
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