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Compared to TM10, eNB/UE implementation for TM9 requires lower degree of hardware complexity due to the absence of CSI-IM and QCL. Therefore, TM9 can be a major transmission mode when a network does not support some schemes based on TM10 such as CoMP. Given that situation, support of FD-MIMO features for TM9 would be beneficial for eNB/UE which does not support TM10 features. Since most of the agreements in FD-MIMO WI are based on the assumption of CSI process, support of some FD-MIMO features in TM9 requires more discussions. Considering such aspects and limited time schedule in Rel-13, support of all FD-MIMO features for TM9 would be difficult. This contribution discusses support of CSI-RS and CSI reporting enhancements for TM9. 
CSI-RS and CSI reporting enhancements
In TM10, it is possible to configure multiple CSI-RS resources that facilitate data transmission from multiple TPs. In order to define relationship between the multiple CSI-RS resources, a concept of CSI process with corresponding CSI reportingwas introduced for TM10. Considering such motivation of CSI process concept in TM10, some FD-MIMO features which require multiple CSI-RS resources can be naturally supported by TM10. 
In contrast to TM10, TM9 allows only a single CSI-RS resource configuration. Unfortunately, RAN1 have not discussed how to support FD-MIMO features with multiple CSI-RS resources for TM9. However, support of FD-MIMO features with a single CSI-RS resource configuration would be clear even for TM9. Table 1 summarizes the required number of CSI-RS resources in CSI reporting for class A and class B.
Table 1. Required number of CSI-RS resources in CSI reporting for class A and class B
	
	Class A
	Class B with K=1
	Class B with K>1

	Required number of CSI-RS resources
	Single CSI-RS resource
(Rel-13 CSI-RS resource)
	Single CSI-RS resource
(Rel-12 CSI-RS resource)
	Multiple CSI-RS resources
(Rel-12 CSI-RS resources)


Based on the above summary, following observations and proposal can be made:
Observations:
· TM9 allows only a single CSI-RS resource configuration.
· FD-MIMO features with a single CSI-RS resource configuration can be supported for TM9 without much spec change.
· FD-MIMO features related to CSI reporting for class A and class B with K=1 require only a single Rel-13 or Rel-12 CSI-RS resource.
· FD-MIMO features related to CSI reporting for class B with K>1 require multiple Rel-12 CSI-RS resources.
Proposal:
· For TM9, support FD-MIMO features related to CSI reporting for class A and class B with K=1.

Conclusions
This contribution has discussed about support of FD-MIMO features for TM9, and we made following observations and proposals:
Observations:
· TM9 allows only a single CSI-RS resource configuration.
· FD-MIMO features with a single CSI-RS resource configuration can be supported for TM9 without much spec change.
· FD-MIMO features related to CSI reporting for class A and class B with K=1 require only a single Rel-13 or Rel-12 CSI-RS resource configuration.
· FD-MIMO features related to CSI reporting for class B with K>1 require multiple Rel-12 CSI-RS resources.
Proposals:
· For TM9, support FD-MIMO features related to CSI reporting for class A and class B with K=1
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