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1 Introduction
In the previous meeting, several contributions were discussed on the design of CSI process for more flexible support of EB/FD-MIMO, containing CSI measurements and feedback enhancements. Some agreements and working assumptions were achieved, but there are still some key points that need further discussions [1].
In this contribution, we present our views on the design of CSI process.
2 Discussion

2.1 CSI reporting class 
Two CSI reporting classes are introduced in the last meeting as described in the following.  It is still FFS whether a process can be configured with both Class A and Class B. 

· A CSI process can be configured with either of two CSI reporting classes, A or B (FFS: both A and B): 

· Class A, UE reports CSI according to W=W1W2 codebook based on {[8],12,16} CSI-RS ports

· Class B: UE reports L port CSI assuming one of the four alternatives below

……
The implication behind the classification is whether the CSI-RS measured in the process is precoded or non-precoded.  If a CSI process can be configured with both, the resources in the process would have to be configured individually with class A or class B, which increases signaling complexity.   Furthermore,  novel procedures should be designed to  support class A and class B CSI report simultaneously.  It is much more complex in CSI process design when one CSI process support two report classes in brief, and especially we do not see its  advantages. So we have the following proposal.
Proposal1: A CSI process can only be configured with either class A or class B.
2.1.1 CSI reporting class A
There are two alternatives for Class A CSI-RS resource configuration during the last meeting as shown below:
· 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

Alt. 1 is a direct generalization of current CSI-RS definition. RRC signaling structure would be the same as original configuration.  Definition of novel 12/16 ports would need some specification work for PHY layer-mainly mapping between ports and resource elements. Alt. 2 is to compose 12/16 ports with current 2/4/8 ports mapping. The main work would be on design of new RRC signaling structure for such resource aggregation. Additional specification work might be needed to discuss configuration restrictions, such as the maximum number of composing resources or whether it is only allowed to configure 16 ports with two 8 ports resource. Port indexing would be more complex to indicate resource index and port index at the same time unless there are some other mechanisms to reorder ports from different CSI-RS resources.  
 In summary, we give a comparison of Alt1 and Alt 2 in Table 1.
Table 1: comparison of RRC configuration of CSI-RS resource
	
	Alt1
	Alt2

	PHY layer specification enhancements
	Novel definition of 12/16 port CSI-RS resources
	Aggregation mechanism and restrictions 
Port indexing mechanism 

	RRC enhancements
	Same signaling structures as the original RRC messages.
	Novel RRC signaling structure which could indicate composing CSI-RS resources at the same time

	RE resource utilization
	fixed mapping between ports and REs as defined in the PHY layer spec 
	more flexible mapping between ports and REs under RRC control



In summary, the specification work is almost the same for the two alternatives. Alt. 2 is preferred due to its flexibility. 
Proposal 2:For CSI-RS resource configuration, Alt. 2 should be adopted due to its flexibility in the mapping between ports and REs.
2.2 CSI-IM
In Rel-12, a CSI process is associated with one CSI-RS and one CSI-IM.  For CSI reporting class A and class B in FD-MIMO, it needs to be discussed whether to support or support one or multiple CSI-IM. The following are the agreements from last meeting.
· For CSI reporting classes A and B (If CSI-IM is supported and used)

· On the CSI-IM association with CSI process and CSI resource/configuration, RAN1 will down-select between the following two alternatives:

· Alt.1: A CSI process is associated with one CSI-IM  (common interference measurement resource across all CSI resources/configurations within a CSI process)

· Alt.2: A CSI process can be associated with multiple CSI-IM 

· RRC signaling framework should support different CSI resource/configuration to be associated with different CSI-IM resource configuration.

· CSI-IM resource configuration is at least supported as Rel.12 legacy

· FFS: Change on CSI-IM resource configuration
2.2.1 CSI-IM in CSI reporting class A
CSI reporting class A is used to feedback measurement based on non-precoded CSI-RS. Except the possibility of configuring more antenna ports (and the corresponding RRC procedure), there should be no difference between Class A process and the legacy process.  There is no need to make different interference assumptions within the same class A process. Thus one CSI-IM is enough for class A CSI process interference measurement. 
Proposal 3: Only one CSI-IM should be associated with CSI process configured with class A.
2.2.2 CSI-IM in CSI reporting class B

For CSI reporting class B, there are K differently beamformed CSI-RS resources/configurations. Interference between different beams should be measured. There are different combinations of interfering beams, and different interference assumptions should be made to measure these interference. Therefore for class B, multiple CSI-IMs should be associated with the same process.  One of the possibilities is to associate each resource with a separate CSI-IM. 
Proposal 4:  Multiple CSI-IM should be associated with CSI process configured with class B.

2.3 CSI Measurement Restriction
Considering the fact that the direction of BF CSI-RS may vary across subframes, it is decided to set some measurement restrictions for the UE to perform time interpolation across subframes containing BF CSI-RS. 
2.3.1 CSI MR in CSI reporting class A
Obviously the necessity of introducing measurement restriction only exists in the case of beamforming CSI-RS operation. So it is not needed to set measurement restriction for CSI reporting class A.

Proposal 5: It is not necessary to configure CSI measurement restriction for CSI reporting class A.
2.3.2 CSI MR in CSI reporting class B
For CSI reporting class B, there are three alternatives according to MR during the last meeting.
· Alt.1: Fixed MR ON or OFF via higher-layer configuration

· X/Y are fixed to a single value respectively in specification

· Alt.2: Configurable MR ON or OFF via higher-layer configuration

· X={OFF, 1, … , NX} are higher-layer configurable

· Y={OFF, 1, … , NY} are higher-layer configurable 

· Alt.3: CSI measurement is periodically reset

· Reset period and subframe offset are higher-layer configured

· Note: X  is selected by the UE between 1 and ZX where ZX is the number of CSI-RS subframes between the latest measurement reset and the CSI reference resource.

· Note: Y  is selected by the UE between 1 and ZY where ZY is the number of CSI-IM subframes between the latest measurement reset and the CSI reference resource.

· Note that other alternatives are not precluded
All the parameters in Alt1 is fixed and MR ON or OFF is configured through higher-layer configuration. Compared with Alt1, Alt2 is more flexible and eNB could configure a MR value based on the timing pattern of beam switching.   Alt 3 provides UE the ability to choose a suitable MR value in a range configured by eNB. From the previous contribution [2], it can be seen that the number of CSI-RS subframes used for measurement has little impact on performance.  But the flexibility offered to UE could reduce implementation complexity. Thus Alt. 3 is preferred.
Proposal 6: Alt 3 should be adopted for CSI measurement restriction of CSI reporting class B.
3 Conclusion

In this contribution, we present our views on items of CSI measurement and CSI report for Rel.13 FD-MIMO, including CSI reporting class, the design of CSI-IM, and the requirements of CSI measurement restrictions. 
Our proposals are summarized as follows:
Proposal1: A CSI process can only be configured with either class A or class B.
Proposal 2: For CSI-RS resource configuration, Alt. 2 should be adopted due to its flexibility in the mapping between ports and REs.
Proposal 3: Only one CSI-IM should be associated with CSI process configured with class A.
Proposal 4: Multiple CSI-IM should be associated with CSI process configured with class B.
Proposal 5: It is not necessary to configure CSI measurement restriction for CSI reporting class A.
Proposal 6: Alt 3 should be adopted for CSI measurement restriction of CSI reporting class B.
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