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1. Introduction

On the WIs CA, UL_MIMO and eDL_MIMO, RAN1 has specified a number of new parameters and also modified parameters specified in previous releases of LTE [1]. At the RAN2 #72 meeting, there was a discussion on the IE CSI-RS-Config, which is used to specify the CSI (Channel-State Information) reference signal configuration, that whether it should be included in dedicated signalling (physicalConfigDedicated and physicalConfigDedicatedSCell) [2] or system information [3], [4]. This contribution shows our views on signalling of CSI-RS related information.
2. CSI-RS and Muting Configurations
CSI-RS is used to obtain the accurate channel state information in order to derive the feedback on channel quality and spatial properties, and PDSCH muting is used to mute the data signals colliding with the CSI-RS of a neighbouring cell, in order to improve the channel estimation accuracy of the neighbouring cell. CSI-RS and muting configurations are summarized as follows [1].

· Number of CSI-RS ports
· CSI-RS configuration index (location index)
· Subframe offset and duty cycle of CSI-RS (CSI-RS-SubframeConfig)
· Ratio of PDSCH EPRE to CSI-RS EPRE for UE assumption of PDSCH power (rho-C)
· PDSCH muting bitmap (CSI-RS-WithZeroTransmissionPower)
· Subframe offset and duty cycle of muting (CSI-RS-WithZeroTransmissionPower-SubframeConfig)
When CSI-RS (PDSCH muting) REs are configured, a Rel-10 UE shall assume PDSCH is rate matched around the CSI-RS (PDSCH muting) REs for all unicast PDSCH transmissions in any transmission mode after the UE capability (i.e., UE release) becomes known by the eNodeB. Before obtaining the UE capability information, the eNodeB should avoid scheduling PDSCH of such UE on the CSI-RS (PDSCH muting) subframes in order to avoid the PDSCH decoding performance degradation.
3. Dedicated RRC Signalling for CSI-RS-Config
RAN1 agreed that the CSI-RS/muting configuration is cell specific (except rho-C which is UE specific) and configurable per cell. Thus, some contributions proposed to include these parameters in system information [3], [4] (Alt. 1). However, this CSI-RS-Config is necessary only for connected UEs and this information has no use for idle UEs. In addition, if CSI-RS-Config is included in system information, the broadcast overhead will be increased, and will be inefficient especially when only few Rel-10 UEs are present in a cell. Another possibility is to include this CSI-RS-Config in a dedicated RRC message, i.e., within physicalConfigDedicated and physicalConfigDedicatedSCell (Alt. 2) [2]. 
Figure 1 shows the start timing for transmitting PDSCH on CSI-RS subframes by rate matching to a Rel-10 UE. It is shown that in case of using SIB message (Alt.1), although the UE is informed of the CSI RS configuration at an earlier timing, PDSCH transmission on the CSI RS subframes is possible only after the eNodeB receives the UE capability information containing the release information of the UE. In case dedicated signalling is used, CSI-RS configuration can be transmitted in the “RRC CONNECTION RECONFIGURATION” after eNB receives the UE capability information. Thus, the start timing of transmitting PDSCH on CSI-RS (PDSCH muting) subframes  will not be so different. Furthermore, using dedicated signalling might be more flexible considering future CoMP/ICIC schemes that require CSI-RS configuration of multiple cells.  Therefore, we prefer including the CSI-RS-Config in physicalConfigDedicated and physicalConfigDedicatedSCell as proposed by [2]. There is an additional merit of exploiting the dedicated RRC message considering the Rel-10 DL UE capability [5]. Currently in the UE capability discussions, it is not clear whether all UEs in all cases will support all CSI-RS configurations. For example, there may be a potential lack of IOT for 8 CSI-RS ports for FDD. If such a UE not supporting 8 CSI-RS ports for CSI feedback connects to an 8 Tx network, eNodeB can signal a UE-specific CSI-RS configuration to the UE by exploiting the dedicated RRC message and hence the UE can still provide CSI feedback as part of the new transmission mode 9.
Proposal: 

· CSI-RS-Config should be included in physicalConfigDedicated and physicalConfigDedicatedSCell.
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Figure 1. Start timing of transmitting PDSCH on CSI-RS subframes by rate matching to Rel-10 UE
4. Conclusion
Whether to include CSI-RS-Config in a dedicated RRC message or system information was discussed. Considering that CSI-RS-Config is necessary only for connected UEs, and the signalling efficiency when only few Rel-10 UEs are in a cell, we prefer including the CSI-RS-Config in a dedicated RRC message. Dedicated signaling also has merits considering Rel-10 DL UE capability, i.e., if a UE which does not support 8 Tx MIMO connects to an 8 Tx network, eNodeB can signal a UE-specific CSI-RS for such a UE. Thus, our proposal is:
Proposal: 

· CSI-RS-Config should be included in physicalConfigDedicated and physicalConfigDedicatedSCell.
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