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1. Introduction
In FD-MIMO, the progress on CSI-RS RE mapping is achieved as follows [1]: 
· 12 and 16 Port CSI-RS construction for CDM-2

· For 16 port construction:

· Working assumption (N,K) = (8,2), (2,8)
· For 12 port construction:

· Working assumption (N,K) = (4,3), (2,6)
· CSI-RS RE mapping details for CDM-2

· The ports of the aggregated resource correspond to the ports of component resources according to the following:

· The aggregated port numbers are 15, 16, … 30 (for 16 CSI-RS ports)

· The aggregated port numbers are 15, 16, … 26 (for 12 CSI-RS ports)
· Working assumption 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 document, we share our views on CDM RE set construction.

2. CSI-RS RE mapping for CDM-4 
In Rel-10, eight ports CSI –RS with OCC length-2 can achieve maximum 6dB power boosting. For 12 or 16 ports in FD MIMO, power difference can reach 9dB which should be avoided under RAN4 requirements. Therefore OCC length-4 is considered to meet the requirement of maximum power boosting. 
For CSI-RS RE mapping for CDM-4, two types of CDM RE construction can be set. 
Alt 1: time domain only
For CSI-RS construction, power utilization is one important factor. For example, when a single port is used for a UE, the transmission power can be borrowed by the configured other CSI-RS ports. The channel measurement accuracy is beneficial by full CSI-RS ports power transmission.  For Alt1, the advantage is that full power can be used for CSI-RS ports, as depicted in Fig.1. On the contrary, for CDM-4, time invariant channel can show the better performance, because channel measurement needs across 6 OFDM symbols. Moreover, in current CSI-RS list, only one pattern exists. Available pattern is few.     
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Fig.1 time domain only CSI-RS RE mapping
Alt 2: time and frequency domain (2 subcarriers x 2 OFDM symbols)
This method has more flexibility and eNB can flexibly configure CSI-RS RE with CDM-4 for different UEs. 
For Alt2, first issue is OCC pattern, as shown in Fig.2 (a) and (b). Channel measurement is more sensitive due to frequency selectivity in Fig.2 (a) than in Fig.2 (b). However, the impact is not large in one PRB. For Fig.2 (a) CSI-RS OCC can compatible with legacy CSI-RS. In Fig.2 (b), one main issue is CSI-RS resource reuse. For example, if 12 ports are configured, one 4 ports pattern cannot be configured for another UE, which leads CSI-RS resource waste. Therefore we do not prefer OCC pattern in Fig.2 (b). 
Proposal 1: OCC pattern in Fig.2 (b) is not supported.
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Fig.2 (a)                                   Fig.2 (b)
Fig.2 different CDM-4 mode
For Alt2, another issue is CSI-RS RE placement. There are multiple 16 ports and 12 ports RE positions. For example, Fig.2 (a) and Fig.3 list some 16 ports CSI-RS RE positions. For Fig.3 (b) full power can be used in power boosting case. This is beneficial for macro or coverage limited scenario. Thus Fig.3 (b) should be supported. For Fig.2 (a) and Fig.3 (a) only half power can be used in power boosting scenario. However, for non coverage limited or small cell scenario, it can provide another 16 ports CSI-RS configuration. This is also helpful for FD MIMO.    
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Fig.3 (a)                                   Fig.3 (b)

Fig.3 time and frequency domain CSI-RS RE mapping
The pattern in Fig.2 (a) has less UE implementation complexity than in Fig.3 (a). Thus we slightly prefer the pattern in Fig.2 (a).  
Proposal 2: Alt 2 is preferred.
Proposal 3: At least the types of CDM-4 pattern in Fig.4 are supported for 16 ports.
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Fig.4 Alt2 pattern
3. Conclusions

In this document, we discussed CSI-RS RE mapping details for CDM-4. We suggest:

Proposal 1: OCC pattern in Fig.2 (b) is not supported.

Proposal 2: Alt 2 is preferred. 
Proposal 3: At least the types of CDM-4 pattern in Fig.4 are supported for 16 ports.
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