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1 Introduction
In RAN#86 the following agreement was achieved regarding support of multi-shot CSI-RS 
	“Multi-shot” CSI-RS

· Two-step NZP CSI-RS resource configuration:

· Step 1. RRC configuration with a Rel-13 periodic CSI-RS-Resource-Config IE

· Configure a UE with K = {1, 2, .., 8} CSI-RS resources

· Step 2. Activation/release mechanism

· Activate N out of K CSI-RS resources per CSI process

· Note: Activation refers to transmission of N CSI-RS resources 

· Once activated, a CSI resource remains activated until released

· Choose at least one of the following alternatives for activation/release mechanism (TBD in RAN1#86bis)

· Alt1. Using UL grant(s)

· FFS: Support for cross-carrier activation/release

· Alt2. Using MAC CE

· Other alternatives are not precluded

· FFS the values of X and Y, max value of N (or the value of N), how to signal N 
· CSI reporting

· N=1: CQI/PMI/RI is reported

· N>1: CRI (=0,1, …, N – 1) is reported along with CQI/PMI/RI associated with the reported CRI value 


In this contribution we provide our views regarding the possible approach of supporting such multi-shot CSI-RS transmission.
2 Discussion 
Indication of multi-shot CSI-RS transmission is supported in LTE by using RRC signalling. In this case the CSI-RS resources are allocated to the UE on the semi-static basis. The more dynamic approach of allocating multiple CSI-RS resources transmission relies on semi-persistent scheduling where DCI can be used to indicate transmission on the CSI-RS series. The proposed approach would allow more dynamic indication of the CSI-RS resource comparing to the current approach which is based on RRC signalling. On the other hand considering the possible reliability issues of using physical layer signaling for activation/de-activation of CSI-RS transmission, semi-persistent approach (by DCI) for allocation of CSI-RS resources is not desirable. Note that the CSI-RS allocation information is used in LTE not only for channel measurement, but also for the PDSCH RE mapping pattern determination. In case of semi-static allocation, the reliability of such the CSI-RS indication becomes critical for the system performance. For example, miss-detection of the CSI-RS transmission/allocation results in incorrect demodulation of PDSCH across several subframes as illustrated in Figure 1. 
Observation:

· The DCI based approach of allocating multiple CSI-RS resources may not reliable enough
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Figure 1: Illustration of PDSCH RE mapping issue with DCI based multi-short CSI-RS
Considering the reliability issues above, the MAC CE based approach for multi-shot CSI-RS indication is more preferable. On the other hand, the performance benefit comparing to the existing RRC-based CSI-RS is questionable. Summarizing discussion, the following proposal can be made:
Proposal:

· Discuss further the need of supporting multi-shot CSI-RS
3 Summary

In this contribution we provide our views regarding the possible approaches of supporting multi-shot CSI-RS transmission. Based on the discussion the following proposal was made:
Proposal:

· Discuss further the need of supporting multi-shot CSI-RS
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