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1. Introduction
The chairman notes [1] capture the following working assumption from the previous meetings for CSI-RS and DMRS configuration:
Working Assumption on CSI-RS:
· Configuration of multiple non-zero-power CSI-RS resources includes at least:

· antennaPortsCount, resourceConfig

· Independently configured among CSI-RS resources

· subframeConfig

· Whether common or independent among CSI-RS resources is FFS

· Configurable parameter to derive the pseudo-random sequence generator initialisation (cinit)

· cinit is independently configured among CSI-RS resources
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where X is configurable in a UE-specific manner and may take on any value in the range of 0 to 503

· FFS whether Rel-10 formula can be used without a change

· FFS whether beyond 503 are supported

· FFS whether CSI-RS ports always have the same scrambling or can have different scrambling within a CSI-RS resource
· Pc
· Details of signalling is FFS

· Additional parameters may be considered
Working Assumptions on DMRS:
· Same DMRS sequence generator as in Rel-10 is used.

· A UE can be semi-statically configured in a UE-specific manner, which initialization values for DMRS scrambling generator are available for dynamic selection.

· Initialization values can be configured to correspond to Rel-10 DMRS.

· FFS: Introduction of additional orthogonality for DMRS

In this contribution, we discuss the remaining details for CSI-RS and configuration of DM-RS.
2. CSI-RS Configuration

2.1. Subframe Configuration

Common configuration of the parameter subframeConfig may be helpful for CoMP, when inter-CSI-RS resource feedback is supported for coherent joint transmission(JT) , which is related to CoMP feedback discussions. If such feedback is supported, coherent JT gains could be reduced with measurement over different subframes, since the phase offset between different CSI-RS resource could also be corrupted depending on the time variations of the respective channels.  
On the other hand, the constraint of common configuration also translates to a network level constraint of configuring CSI-RS for all TPs supported by a cell within a single subframe, which could be a problem for rate matching/puncturing CSI-RS, particularly considering legacy UEs. Unless specific benefits can be identified (like UE complexity, impact on coherent JT), it would be better to allow independent configurations for each CSI-RS resource. Moreover, independent configuration can achieve common configuration which is a special case.
Proposal
 Support independent configuration of ‘subframeConfig’ for each CSI-RS resource

2.2. Scrambling sequence initialization 

It is preferable to reuse the existing Release-10 formula along with the same cell-id space, as there seem to be no clear benefit of further increasing the range beyond 503. The number of transmission points may be much larger than the number of cells in the network, but the coverage of the individual TPs is typically smaller and scrambling sequences can be spatially reused. Anyway, sufficient reuse may additionally be supported with other CSI-RS parameters.

Within a CSI-RS resource, multiple scrambling sequences may be useful only if transparent aggregate feedback is to be supported. As an example scenario, TP 1 may be configured as a CSI-RS resource to UE 1 and TP 2 as a CSI-RS resource to UE 2. However, TP 1 and TP 2 may be configured together as a CSI-RS resource to another UE 3 to request (aggregate) feedback representing (transparent) joint transmission from both TPs.  However such configuration also requires that individual CSI-RS of TP 1 and TP 2 should correspond to a relevant CSI-RS resource. Further, aggregate configuration of TP 1 and TP 2 may also be achieved with the same scrambling sequence. 
Proposal
Configuration of different scrambling sequence within a CSI-RS resource does not seem to be beneficial.

2.3.  Signaling of Pc
Pc is the ratio of CSI-RS to PDSCH EPRE that is configured in an UE specific manner and utilized by UE to obtain the network controlled reference for CSI feedback. As such, it provides a useful tool to the network to modify the power reference to account for any transmit power constraints or power control/optimization at the network. Extending the functionality, it is expected that per CSI-RS resource Pc is further beneficial to account for differences in transmit power between different TPs. 
Proposal
Support configuration of independent Pc value per CSI-RS resource

3. DMRS Configuration
In release-10 with DMRS, the initialization seed for scrambling sequence is based on cell-ID and a dynamically configured scrambling ID,
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where SCID is a one bit value selected dynamically by DCI. Enabling multiple DMRS scrambling sequences is critical to support cell-splitting with transmission point-specific virtual association, i.e, simultaneous transmission to different users from different TPs. A virtual ID (that may be planned by the network to correspond to a transmission point) may be used to configure the scrambling sequence as follows,
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where a 
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 (virtual ID) may take values from 0-503. Further the two or more candidate pairs (
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, SCID) may be RRC configured for a UE and a unique pair may be dynamically selected in the downlink DCI. If two candidate pairs are supported, a network may either use the RRC signaling to perform MU for that user within a transmission point or perform dynamic point selection. For joint transmissions, an additional virtual ID may also be used by the network, which allows network to switch between JT or single point schemes dynamically. 
Support for simultaneous transmission with more than two orthogonal DMRS ports has been studied as part of MU enhancements (including MU-CQI, new codebook) for single-CSI-RS resource. But this issue is unlikely to be revisited given MU may not be further optimized in Release-11 timeframe.  So the existing DCI format  size may be retained with support for two configurations for DMRS scrambling initialization. Dynamically switching between more than two can be further studied.
Proposal
Support RRC configuration of two scrambling sequences (e.g, parameterized by (
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, SCID)) and dynamic selection by DCI

4. Conclusions

Based on the discussion, we have the following recommendation for downlink reference symbol configurations:
i. Support independent configuration of ‘subframeConfig’ for each CSI-RS resource
ii. Configuration of different scrambling sequence within a CSI-RS resource does not seem to be beneficial.

iii. Support configuration of independent Pc value per CSI-RS resource
iv. Support RRC configuration of two scrambling sequence (e.g, (
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, SCID)) for DMRS and dynamic selection by DCI
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