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1. Introduction
In RAN1#82, two CSI reporting classes have been agreed, where in Class A, UE reports CSI according to W=W1W2 codebook based on {[8],12,16} CSI-RS ports. In this contribution, we present our view on the CSI-RS deisgn for 12/16 Tx ports. 
2. Design principle
Power boosting:
The issue of power boosting in the context of CSI-RS design is not new – in Rel-10 timeframe it was considered whether 9dB of power boosting is possible for a pure TDM/FDM design of 8Tx CSI-RS. In response to an LS from RAN1, the RAN4 reply stated specifically that due to issues concerning phase noise and PA intermodulation products, it is preferable to avoid CSI-RS boosting of 9dB. More details on the issue can be found in [1]. The previous study on CSI-RS power boosting is still applicable and it is reasonable to maintain a maximum power boosting of 6dB for Rel-13 CSI-RS design. We believe that consideration of 12/16 Tx CSI-RS designs requiring/assuming more than 6dB power boosting is subject to RAN4’s opinion on the feasibility for such additional power boosting. 
Proposal-1: Consider CSI-RS power boosting of maximum 6dB for Rel-13 CSI-RS design. CSI-RS design resulting/assuming more than 6dB maximum power boosting must be confirmed by RAN4. 
On the need to support 8 Tx ports in CSI reporting class A. 

In RAN1#82 the supported number of antenna ports for CSI reporting class A was agreed to be 12 and 16. The support of 8Tx ports in class A was not confirmed since 8Tx CSI-RS is already supported in legacy Rel-12. Note that CSI reporting class A is meant for Rel-13 FD-MIMO operation. Therefore duplicating the standard support for 8Tx ports in class A CSI reporting should be avoided, especially if there are no other Rel-13 enhancements associated with it. For the design simplicity point of view, we propose to not support 8Tx CSI-RS for CSI reporting class A. 
Proposal-2: Consider not supporting 8Tx CSI-RS in CSI reporting class A due to existing functionality in the current specifications.
On the configurations for CSI-RS for 12Tx and 16Tx ports
In RAN1#82, the following two alternatives on the CSI-RS resource configuration were agreed (quoted below). In Alt.1, a table (or an additional column in the existing table) in TS36.211 will be used to indicate the RE mapping for 12Tx and 16Tx CSI-RS ports. In Alt.2, the configuration will comprise of an aggregation of multiple 2/4/8Tx CSI-RS ports in order to assemble a 12/16 Tx CSI-RS resource. In both alternatives, the construction of a 12/16Tx CSI-RS is an aggregation of 2/4/8 Tx CSI-RS RE patterns and the main differenece is the signaling method. Alt.2 would reuse the 2/4/8Tx CSI-RS resource configuration mapping and would need new signaling for aggregation while Alt.1 needs to define some new mapping for 12/16Tx CSI-RS resource. We note that the flexibility in mapping can be the same for both the alternatives if in Alt.1 the mapping is designed in a way to cover all the aggregation combinations, e.g. we can allow 10 indices for 16Tx CSI-RS (in the specification) which will  include all the possible mapping combinations due to 2 x 8Tx CSI-RS resources (selecting 2 out of 5 8Tx CSI-RS resource indexes).
· For the purpose of RRC configuration of CSI-RS resource/configuration

· For CSI reporting Class A, RAN1 will choose one of the alternatives 

· Alt.1: CSI-RS resource/configuration with Nk: =12/16 to be defined in the spec (The index of CSI-RS configuration can be configured for CSI process with K=1). 

· Alt.2: 12/16 ports CSI-RS is an aggregation of K configured CSI-RS resources/configurations with 2/4/8 ports. (K>1)

· FFS on the schemes for aggregation and port indexing

· FFS between fixed or configurable value(s) for Nk

Proposal-3: Consider selecingt Alt.1: CSI-RS resource/configuration with Nk: =12/16 to be defined in the specifications.
3. Conclusion
Proposal-1: Consider CSI-RS power boosting of maximum 6dB for Rel-13 CSI-RS design. CSI-RS design resulting/assuming more than 6dB maximum power boosting must be confirmed by RAN4. 
Proposal-2: Consider not supporting 8Tx CSI-RS in CSI reporting class A due to existing functionality in the current specifications.
Proposal-3: Consider selecingt Alt.1: CSI-RS resource/configuration with Nk: =12/16 to be defined in the specifications.
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