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1 Introduction
In the RAN1#82bis support for CSI-RS with 2, 4, 8, 12 and 16 ports was agreed for DwPTS. In RAN1#83 CSI-RS patterns for DwPTS based on the time shifted version of CSI-RS patterns of the normal subframes was also agreed. In this contribution we discuss the possible issues of the CSI-RS transmission in DwPTS such as collision with DM-RS and transmission of the CSI-RS outside of subframe that may require additional clarification in the specifications.  
2 Discussion on possible issues of CSI-RS support in DwPTS
In Rel-13 FD-MIMO it was agreed to introduce support of CSI-RS resources in downlink special subframes (DwPTS). The CSI-RS pattern in DwPTS is based on the time shifted version of CSI-RS pattern of normal subframes. More specifically, the CSI-RS pattern for DwPTS is obtained from the conventional CSI-RS patterns by shifting the patterns by 3 OFDM symbols to the start of the DL subframe. It should be noted that the number of OFDM symbols in the special subframes may be different depending on the special subframe configuration. For example, for special subframe configurations 2, 7 the number of OFDM symbols is 10. As the result some of the CSI-RS antenna ports or configurations of the time-shifted CSI-RS pattern may be transmitted outside of the special subframes in the guard period as illustrated in Figure 1. 

[image: image1.emf]0 1 2 3 4 5 6 7 8 9 10 11 12 13

0 1 2 3 4 5 6 0 1 2 3 4 5 6

11

10

9

8

7

6

5

4

3

2

1

0

Control region

CRS ports 0,1

CRS ports 2,3

DMRS ports

PDSCH


Figure 1. Illustration of the CSI-RS transmission issues in DwPTS special subframe configurations 2,7

In principle such CSI-RS configuration may be allowed in the specification, but some performance degradation is expected. For example, if the CSI-RS pattern would be transmitted substantially outside of the DwPTS subframe boundary, UE with large timing advance value may not be able to transmit some of the uplink SC-FDMA symbols in the beginning of the uplink subframe. If the performance of the uplink transmission should be maintained, the corresponding CSI-RS patterns residing outside of the special subframe should be prohibited by specification, otherwise some clarification about possible transmission of the CSI-RS outside of DwPTS should be added.
Proposal:
· RAN1 should decide whether the CSI-RS patterns transmission outside of the DwPTS in the guard period should be allowed or not and provide corresponding clarifications
Another issue of CSI-RS support in DwPTS is a possible collision between CSI-RS and DM-RS for PDSCH and E-PDCCH. In Rel-10 the issue of CSI-RS collision with DM-RS was avoided by the CSI-RS pattern design. However, in Rel-13 the collision between CSI-RS and DM-RS in DwPTS becomes possible. Figure 2 shows such example of the CSI-RS pattern collision with DM-RS for special subframe configurations 1 and 6.
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Figure 2. Illustration of the CSI-RS transmission issues in DwPTS special subframe configurations 1,6

Therefore, some clarification wrt to collision handling between CSI-RS and DM-RS is needed. More specifically, the Rel-10 design assumptions can be maintained by prohibiting the transmission of the entire CSI-RS resource on a given special subframe if it would collide with any DM-RS antenna port of PDSCH or EPDCCH. 
Proposal:
· Clarify in RAN1 specification that UE should assume that CSI-RS is not transmitted in a given special subframe if any CSI-RS resource REs configured for the UE would collide with DM-RS REs of PDSCH or EPDCCH. 
3 Summary

In this paper, we have discussed support of the CSI-RS in the special subframe. Two possible issues has been identified such as collision with DM-RS and transmission of the CSI-RS outside of subframe that may require additional clarification in the specifications. Based on the discussion two proposal were made:
Proposal:
· RAN1 should decide whether the CSI-RS patterns transmission outside of the DwPTS in the guard period should be allowed or not

· Clarify in RAN1 specification that UE should assume that CSI-RS is not transmitted in a given special subframe if any CSI-RS resource REs configured for the UE would collide with DM-RS REs of PDSCH or EPDCCH. 
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