
Jacksonville, FL, USA, 15th – 19th November, 2010
Source:
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Title:
Remaining aspects of CSI-RS Issues
Agenda Item:
6.3.1
Document for:
Discussion and decision
1 Introduction 
In RAN1#62bis, the details of RRC signaling and associated parameters for CSI-RS configuration were agreed.  The remaining issues are  
· The Rel-10 TM9 would use CSI-RS only for all Rel-10 CSI measurements.
· 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
In this contribution, we discuss the remaining issues of CSI-RS configuration and its related physical layer procedures and abnormal handling.  
2  RS for Rel-10 TM9
In RAN1#57, the CSI configuration and the use of CSI-RS for CSI measurements were agreed [1] in the following,
· No mixed use of Rel-8 CRS and Rel-10 CSI RS for a configured Rel-10 CSI measurement of a given cell at Rel-10 UE (for all possible number of antenna ports in the cell)
· For the configured CSI measurement the UE measures either on Rel-8 CRS or on Rel-10 CSI RS for the given cell.
· Rel-10 CSI RS can be configured for Rel-10 CSI measurements in a given cell
· For this case of Rel-10 CSI measurements, only the Rel-10 CSI RS are used for the CSI measurements corresponding to the given cell 
The agreements above intend to allow the Rel-10 CSI measurements for Rel-10 UEs to be configured to be made on either CSI-RS or CRS but not both, in order to ensure that the CSI measurements are consistent for a specific UE.  
The WF proposed in RAN1#62bis [2] proposes to further confine the operation of transmission mode 9 to use only CSI-RS for CSI measurement.  However, the following considerations should be borne in mind:
· As long as Rel-8/9 UEs are present in the network, CRS will be there (for RSRP/RSRQ measurements for cell selection/reselection, handover, etc). CRS also have to be used as the for the channel state estimation for transmission modes 1 to 8, which are the only TMs available for Rel-8/9 UEs and are also applicable for Rel-10 UEs, especially TM2 for transmit diversity for high-speed UEs. 
· As long as CRS are present, CRS can be used for CSI estimation, which therefore avoids:
· additional overhead from CSI-RS. 

· puncturing of PDSCH with performance degradation to Rel-8/9 UEs   
It is clear that it is desirable to reduce CRS overhead for many reasons, and therefore Rel-10 supports the use of MBSFN subframes for TM9.

However, for the foreseeable future, at least 1 or 2 CRS ports will be present, as is evident from the concern on backward-compatibility that has been expressed in relation to other features such as energy saving and almost blank subframes for eICIC.  In such situations, unless CSI-RS are needed for high numbers of antenna ports or for future CoMP deployments or heterogeneous networks, there will be very little incentive configuring additional overhead for CSI-RS with their associated degradation towards Rel-8/9 terminals, and we therefore propose that it should be possible for Rel-10 UEs to operate in TM9 in MBSFN subframes using CRS for CSI. 
Moreover, as long as a significant proportion of Rel-8/9 UEs are present in the network, it will be necessary to continue to use 4 CRS ports unless it is considered acceptable to restrict all Rel-8/9 UEs to a maximum of 2 layers as soon as TM9 is deployed in a cell for Rel-10 UEs. 

On the other hand, for 8 CSI-RS ports it is obvious that only CSI-RS can be used for CSI estimation. 

In conclusion, therefore, we propose the following:

· For 8 antenna ports, CSI estimation in TM9 is always based on CSI-RS

· For 1, 2 and 4 antenna ports, CSI estimation in TM9 is based on either CRS or CSI-RS, according to semi-static configuration. 

3 Other Remaining Issues of CSI-RS Configuration 

· Support of multiple of 4 ms duty cycle – The 4 ms duty cycle intends to reduce the impact of puncturing the PDSCH of Rel-8/9 UEs by matching the 8 ms HARQ timeline and the UL Tx time after receiving UL scheduling grant.  The 4 ms duty cycle would also allow the CSI-RS configuration to match the time domain ICIC in Heterogeneous network deployment scenarios.  The CSI estimation accuracy would not be any different between duty cycles that are a multiple of 4 ms and 5 ms.  Therefore there would not be any harm to have an additional set of multiple of 4 ms duty cycle, for operators to have more choice in different deployment scenarios.  
· CSI-RS collision with BCH/PSS/SSS/Paging/SIB – When CSI-RS collide with P-BCH/PSS/SSS/paging/SIB the CSI-RS should be dropped to minimize the degradation to BCH/PSS/SSS/Paging/SIB, since Rel-8/9 UEs do not know the existence of CSI-RS. Also, Rel-10 UEs need to use CRS at least for P-BCH demodulation.  

· CSI-RS on Almost Blank Subframe – The CSI-RS is designed to have reuse pattern to allow inter-cell measurement.  The CSI-RS would be useful for inter-cell measurement and interference management in the Heterogeneous network deployment.  The time domain solution with almost blank subframe has been identified as the technique for interference management in the heterogeneous network deployment.  Thus, the CSI-RS should be allowed to be transmitted on almost blank subframes.  
4 Conclusions
We discuss the remaining issues of CSI-RS and reach the following conclusions:
· For 8 antenna ports, CSI estimation in TM9 is always based on CSI-RS.

· For 1, 2 and 4 antenna ports, CSI estimation in TM9 is based on either CRS or CSI-RS, according to semi-static configuration through higher layer signaling.

· CSI-RS duty cycles of a multiple of 4 ms should be supported.

· If CSI-RS collide with P-BCH/PSS/SSS/Paging/SIB, the CSI-RS should be dropped.

· CSI-RS should be allowed to be transmitted in almost blank subframes.  
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