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1. Introduction

Different CSI-RS and muting configurations for different UEs in a cell are introduced in [1], and dedicated signalling for UE-specific CSI-RS is agreed in [2] as below.

Agreements: 

1) Agree that it should be possible to configure “zeroTxPowerResourceConfigList” and “zeroTxPower SubframeConfig” independently from CSI-RS transmissions.

2) Configure CSI-RS configuration by dedicated signalling (including zeroTx)

As mentioned in [1], to support different CSI-RS configurations for different UEs in a cell, the PDSCH muting corresponding to not only other cell’s CSI-RS configuration but also other UE’s CSI-RS configuration in the cell should be possible.
The PDSCH muting corresponding to other UE’s CSI-RS configuration in a cell could be also signalled by the 16-bit bitmap ZeroPowerCSI-RS in current specification. However, some cases of the signalling could not be supported.
In this contribution, the clarification on signalling of CSI-RS configuration to support signalling of these cases will be discussed.
2. Clarification on signalling of CSI-RS configuration
To support MIMO for UE which are only capable of up to fewer number of Tx antennas and connected to an 8 Tx eNB, the different CSI-RS configurations for different UEs in a cell are introduced in [1].

As mentioned in [1], to support different CSI-RS configurations for different UEs in a cell, the PDSCH muting corresponding to not only other cell’s CSI-RS configuration but also other UE’s CSI-RS configuration in the cell should be possible.

The PDSCH muting corresponding to other UE’s CSI-RS configuration in a cell could be also signalled by the 16-bit bitmap ZeroPowerCSI-RS in the current specification. But in the cases with both configuration for UEs supporting 8 or 4 Tx MIMO and configuration for UEs supporting 2 or 1 Tx MIMO, there could be some problems in UE-specific CSI-RS configurations and signalling as shown in Figure 1.
Furthermore, in current LTE Rel-10 system or in further system with considerations of CoMP or HetNet, there could be also some problematic cases in CSI-RS configurations and signalling for more than two cells, that each cell has 1 or 2 CSI-RS antenna port(s), as shown in Figure 2.
As shown in Figure 1, the PDSCH muting for yellow-colored resource elements can be signalled by the 16-bit bitmap ZeroPowerCSI-RS in the current specification. However, the PDSCH muting for grey-colored resource elements could not be signalled by the current 16-bit bitmap ZeroPowerCSI-RS, because the 16-bit bitmap ZeroPowerCSI-RS indicates only the resource elements corresponding to four CSI reference signal for 4 ports CSI-RS. 

Furthermore, as shown in Figure 3, the PDSCH muting for grey-colored resource elements corresponding to serving cell’s CSI-RS configuration also could not be signalled by the current 16-bit bitmap ZeroPowerCSI-RS.
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Figure 1: CSI-RS configuration to support 2 Tx MIMO UE in 8 Tx networks.
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Figure 2: Two CSI-RS configurations for two cells (each cell has 2 CSI-RS antenna ports)
If the PDSCH muting pattern mapped by the 16-bit bitmap ZeroPowerCSI-RS can include the CSI-RS pattern mapped by CSI reference signal configuration with non-zero transmission power for CSI-RS transmission, the PDSCH muting for the grey-colored and green-colored resource elements are also signalled by 1 bit in the 16-bit bitmap ZeroPowerCSI-RS. In this case, although the grey-colored and green-colored resource elements are signalled for the PDSCH muting with zero transmission power, the UE assumes zero transmission power for only the grey-colored resource elements with following clarification.

- The UE shall assume non-zero transmission power for the resource elements simultaneously mapped by both the 16-bit bitmap ZeroPowerCSI-RS and the CSI reference signal configuration with non-zero transmission power.

3. Conclusion

In this contribution, the clarification on signalling of CSI-RS configuration to support signalling of some cases which is not supported in current specification as mentioned in Figure 1 and Figure 2 was discussed.

For the clarification on signalling of CSI-RS configuration, the following ‘Text Proposal’ is proposed.
---------------------------------------------------------------------------------- Text Proposal ----------------------------------------------------------------------------------
6.10.5 CSI reference signals

6.10.5.2 Mapping to resource elements
…

For each bit set to one in the 16-bit bitmap ZeroPowerCSI-RS configured by higher layers, the UE shall assume zero transmission power for the resource elements corresponding to the four CSI reference signal column in Tables 6.10.5.2-1 and 6.10.5.2-2 for normal and extended cyclic prefix, respectively. The most significant bit corresponds to the lowest CSI reference signal configuration index and subsequent bits in the bitmap correspond to configurations with indices in increasing order. The UE shall assume non-zero transmission power for the resource elements simultaneously mapped by both the 16-bit bitmap ZeroPowerCSI-RS and the CSI reference signal configuration with non-zero transmission power.
…
----------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------------
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