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1. Introduction

In RAN1#82bis, following agreements have been achieved in [1] for some basic design principles for 12- and 16-port NZP CSI-RS resources in Rel-13: 

· CSI-RS RE mapping details for CDM-4

· Full-port CSI-RS can be mapped in each OFDM symbol used for CSI-RS mapping.

· CDM RE set construction 

· Alt 1: time domain only (4 OFDM symbols)

· Alt 2: time and frequency domain (2 subcarriers x 2 OFDM symbols)

· Down-selection or merging of the two alternatives FFS
In this contribution, we will provide our understanding and proposals on CSI-RS design supporting 12/16 antenna ports in normal frames and special frames.

2. CSI-RS  OCC Length Extension in Normal Frames
In current CSI-RS pattern design, the OCC length is 2 and it means that each 2 ports share same CSI-RS position. Current standard can support the maximum power boosting of 6 dB, which is enough for 8 ports CSI-RS signal transmission. In order to guarantee fully power usage in new CSI-RS design for 12 and 16 ports, the OCC length will be extended to 4.
If increasing the OCC length to 4, resource elements involved in each OCC sequence can be location based or antenna port indexing based. As an example, considering one 16 ports CSI-RS resource which combine two 8 ports CSI-RS resource, the antenna port 15~22 of first 8 ports correspond to antenna port 15~22 of one 8 ports CSI-RS resource, and the antenna port 23~30 of another 8 ports correspond to antenna port 15~22 of another 8 ports CSI-RS resource. Therefore the possible OCC sequences usage options can be represented as:
· Option 1: antenna port {15,16,19,20} can use OCC4 sequence 0; antenna port {17,18,21,22} can use OCC4 sequence 1; {23,24,27,28} can use OCC4 sequence 2; antenna port {25,26,29,30} can use OCC4 sequence 3.
· Option 2: antenna port {15,16,17,18} can use OCC4 sequence 0; antenna port {19,20,21,22} can use OCC4 sequence 1; {23,24,25,26} can use OCC4 sequence 2; antenna port {27,28,29,30} can use OCC4 sequence 3.
· Option 3: antenna port {15,16,23,24} can use OCC4 sequence 0; antenna port {17,18,25,26} can use OCC4 sequence 1; {19,20,27,28} can use OCC4 sequence 2; antenna port {21,22,29,30} can use OCC4 sequence 3.
In order to make the reference signals for different port to experience the channel, our preference priority is Option 2>Option 1>Option 3.
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Figure 1. Illustration of possible CSI-RS resource in normal frames
3. CSI-RS Pattern Design in DwPTS
CSI-RS is not allowed in DwPTS up to LTE release 12. However, in order to support 12 or 16 port CSI-RS in TDD system, more resources are needed for CSI-RS transmission by using DwPTS frames.
Since CSI-RS transmission in DwPTS frames is not supported before, we can design the CSI-RS pattern in DwPTS frames without colliding with pre-defined CRS, DMRS, and PDCCH resource. The possible resources can be used for CSI-RS transmission in DwPTS frames can be depicted in Figure 2 for different frame length with normal cyclic prefix mode. Only DwPTS frame configurations with 9,10,11,12 OFDM symbols is assumed in this paper, since other configurations are too short to perform CSI-RS resource mapping.
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(a)   DwPTS with length 11, 12 OFDM symbols       (b)   DwPTS with length 9, 10 OFDM symbols
Figure 2. Illustration of possible CSI-RS resource in DwPTS frames
In order to perform the nest structure when design the CSI-RS pattern, we define the CSI-RS resource pool in DwPTS frames, which can be shown in following figures for different DwPTS configurations, respectively. The reason to use shown CSI-RS pattern is to keep the time offset and frequency offset for different antenna port and configurations as similar as possible.
The 1/2 ports CSI-RS pattern can be designed as shown in Figure 3
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(a)   DwPTS with length 11, 12 OFDM symbols       (b)   DwPTS with length 9, 10 OFDM symbols
Figure 3. CSI-RS resource pool option 1 in DwPTS frames for 2 ports
The 4 ports CSI-RS pattern can be designed as shown in Figure 4
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(a)   DwPTS with length 11, 12 OFDM symbols       (b)   DwPTS with length 9, 10 OFDM symbols
Figure 4. CSI-RS resource pool option 1 in DwPTS frames for 4 ports
The 8 ports CSI-RS pattern can be designed as shown in Figure 5
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(a)   DwPTS with length 11, 12 OFDM symbols       (b)   DwPTS with length 9, 10 OFDM symbols
Figure 5. CSI-RS resource pool option 1 in DwPTS frames for 8 ports
The 12 ports CSI-RS pattern can be designed as shown in Figure 6
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(a)   DwPTS with length 11, 12 OFDM symbols       (b)   DwPTS with length 9, 10 OFDM symbols
Figure 6. CSI-RS resource pool option 1 in DwPTS frames for 8 ports
The 16 ports CSI-RS pattern can be designed as shown in Figure 7
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(a)   DwPTS with length 11, 12 OFDM symbols       (b)   DwPTS with length 9, 10 OFDM symbols
Figure 7. CSI-RS resource pool option 1 in DwPTS frames for 16 ports
4. Conclusions
In this contribution, we provide our views on CSI-RS resource design when OCC length was extended to 4, also discussed the CSI-RS transmission in DwPTS of subframe structure type 2 and provided possible RE mapping pattern. For the length 11, 12 symbols DwPTS there are same number of REs available for CSI-RS mapping as in normal subframe, and for shorter DwPTS length there are fewer REs available. 
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