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1. Introduction
The work item on Elevation Beamforming/Full-Dimension (FD) MIMO for LTE was approved in the 3GPP RAN#68 meeting [1].  One of the objectives of the WI is, 
· Specify enhancements on reference signal in the following areas [RAN1]
· Non-precoded CSI-RS, extending the existing numbers {1,2,4,8} of CSI-RS antenna ports for support of 12 and 16 CSI-RS ports, using full-port mapping
        …

This contribution gives our initial views on the potential CSI-RS enhancements schemes for non-precoded CSI-RS.
2. Design of 12 or 16 ports CSI-RS
For non-precoded CSI-RS, as captured in WID, 12 or 16 CSI-RS ports using full-port mapping need to be specified in Rel-13. The principle for pattern design of 12 or 16 CSI-RS ports can consider either newly defined ports or constructing existing ports. Considering the spec effort cost for defining new CSI-RS ports, constructing existing ports seems a more sensible choice. For instanse, a 16 port CSI-RS can be constructed by combining two 8-port CSI-RSs, and a 12 port CSI-RS can be consisted of an 8-port and a 4-port CSI-RS. 
Proposal 1. Constructing existing CSI-RS ports should be prioritized for pattern design of 12 or 16-port CSI-RS.
Take 16-port CSI-RS for example, the two 8-port CSI-RSs could be located 
· within one PRB pair
· in two subframes
· in two PRB pairs within one subframe 
For one PRB pair based scheme as illustrated in Fig.1, all of the 16 ports are within one subframe, the CQI/PMI/RI feedback is more accurate compared to other two alternatives. However, there are only 2 sets of 16-port CSI-RS configurations, and then the flexibility is limited.
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Fig.1.  One PRB pair based scheme
For two-subframe based scheme as illustrated in Fig.2, the overall overhead maintains the original level as 8-port CSI-RS. However, the period of each CSI-RS port will double compared to current spec. Besides, the channel variance will affect the accuracy of CQI/PMI/RI feedback and system performance degradation needs to be considered.
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Fig.2.  Two-subframe based scheme
For two-PRB pair based scheme as illustrated in Fig.3, the overall overhead maintains the original level as 8-port CSI-RS. However, the frequency domain density of each CSI-RS port is half compared to current spec, which will decrease the accuracy of CSI-RS channel estimation.
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Fig.3.  Two-PRB pair based scheme
From the analysis above, since the CQI/PMI/RI feedback accuracy is important to system performance, we have a slight preference of one-PRB pair based scheme for 12 or 16-port CSI-RS design.
Proposal 2.  12 or 16-port CSI-RS should be located within one PRB pair.
3. CSI-RS enhancements in DwPTS
For 12 or 16 CSI-RS ports specified in this WI, more resource is needed for CSI-RS transmission. However, as described in TS 36.211, CSI-RS is not allowed to transmit
-
in the DwPTS (s) in case of frame structure type 2,

-
in subframes where transmission of a CSI-RS would collide with SystemInformationBlockType1 messages,
-
in the primary cell in subframes configured for transmission of paging messages in the primary cell for any UE with the cell-specific paging configuration.

which makes the resource for CSI-RS transmission limited for up to 16 CSI-RS ports. Therefore, we should find more resource for up to 16 ports CSI-RS transmission.
For special subframe configuration #1, 2, 3, 4, 6, 7 and 8 which contains 9~12 OFDM symbols for DwPTS, there are some spare resources for CSI-RS transmission, while other configurations can not provide enough resource for CSI-RS transmission. The available resources for CSI are depicted in Fig. 4.
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Fig. 4. Available Resources for CSI-RS in DwPTS
Therefore, we propose that,
Proposal 3. For special subframe configuration #1,2,3,4,6,7,8 (DwPTS contains 9~12 OFDM symbols), CSI-RS can be transmitted in DwPTS.
Besides, DMRS occupies 12RE or 24RE in DwPTS, which makes the overhead even larger than that in normal subframe. Considering TM2 is the fall back mode for every TM, then DwPTS could be used only for CRS-based transmission and the resource used for DMRS could be reused for CSI-RS transmission, as shown in Fig.5.
[image: image5.emf]


0 1 2 3 4 5 6 7 8 9 10 11 12 13 0 1 2 3 4 5 6 7 8 9 10 11 12 13



PDCCH
CRS
Available REs 
for CSI-RS



0 1 2 3 4 5 6 7 8 9 10 11 12 13 0 1 2 3 4 5 6 7 8 9 10 11 12 13
Special subframe，#2，7 Special subframe，#1，6



Special subframe，#4 Special subframe，#3，8











Fig. 5. Reuse DMRS resource for CSI-RS in DwPTS
4. Conclusion
This contribution discusses potential CSI-RS enhancements schemes for non-precoded CSI-RS and following proposal is made.
Proposal 1. Constructing existing CSI-RS ports should be prioritized for pattern design of 12 or 16-port CSI-RS.
Proposal 2.  12 or 16-port CSI-RS should be located within one PRB pair.
Proposal 3. For special subframe configuration #1,2,3,4,6,7,8 (DwPTS contains 9~12 OFDM symbols), CSI-RS can be transmitted in DwPTS.
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