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1. Introduction

After RAN1#60b meeting, following topics are triggered for e-mail discussion [1]:
1. Available resource elements for CSI-RS location

a) Whether it is configurable according to different network configurations (e.g. normal CP or extended CP, w./w.o. port 5, reuse factor, number of CRSs, etc.)?

b) The minimum of available resources for 2, 4 and 8 CSI-RS ports? 

c) The maximum of available resources that can be configured for CSI-RS ports?

2. Pattern: We are still waiting for the LS answer from RAN4 on the power boosting limit, but some initial discussion can be done anyway.

a) Whether to have a common pattern for different network configuration, e.g. normal CP & extended CP, FDD& TDD, normal subframe & MBSFN subframe?

b) What is the prefered multiplexing method among multiple CSI-RS ports within one cell? (FDM, FDM+CDM, CSM, etc.)
3. Reuse factor per subframe for 2,4,8 ports

a) Whether a fixed reuse factor should be used for all the potential network scenarios?

b) If answer of a) is not, what are the minimum reuse factors, and what are the maximum reuse factors for 2, 4, 8 ports respectively?

4. Necessary signaling

a) What are the potential locations of CSI-RS, including subframe index, frequency shift, OFDM symbol shift, etc.?

b) Implicit signaling or explicit signaling of each index (subframe, frequency shift, OFDM shift, etc.), and the association to the cell id?
This document discusses those topics.

2. Discussion
2.1. Available resource elements for CSI-RS
On top of discussion for minimum/maximum of available resources for CSI-RS ports, configurability aspects should be clarified according to different network configurations. In our view, it would be reasonable to prioritize normal CP. So it would be beneficial to have configurability to other cases if the cases provide much restriction for CSI-RS design, i.e. extended CP available resource elements for CSI-RS is definitely reduced, or necessity of reuse factor depends on network deployments either HomoNet/HetNet. However such flexibility sometime provides much standardization and/or test effort. So our proposal here is to have configurability at least on normal/extended CP and reuse factor. Our views on reuse factor discussion are shown in our companion document for inter-cell CSI-RS design [2].
For the minimum of available resources for 2, 4 and 8 CSI-RS ports, as we discussed on required number of RE/PRB/port for CSI-RS [3], it is obvious that 8 REs/PRB is supported at least for 8 CSI-RS ports. This would be the minimum of available resources irrespective to the number of CSI-RS ports.
For the maximum of available resources for 2, 4 and 8 CSI-RS ports, according to agreed working assumptions i.e. avoid OFDM symbols with Rel8CRS and PDCCH (1-3rd), possible OFDM symbols are #3, #9 and #10 for FDD normal CP case. This may be increased if the symbols for Rel9/10 DMRS are allowed for CSI-RS mapping.
2.2. CSI RS pattern for {2, 4, 8} CSI-RS ports
For whether to have a common pattern for different network configuration, as we discussed in section 2.1, it would be beneficial to have different pattern if some cases have large restriction for CSI-RS design, even though it is preferable to have commonality as much as possible.
For the preferred multiplexing method among multiple CSI-RS ports within one cell, FDM+CDM is preferable assuming that 9dB power boosting provides issues from RAN4 perspective. Impact for Rel8-PDSCH should be also taken into account as suggested in [4].
2.3. Reuse factor per subframe for {2, 4, 8} ports
On the question whether a fixed reuse factor, it is difficult to design fixed reuse factor for all the potential network scenarios. So it is necessary to have configurability on reuse factor, in particular for HetNet scenario. Further details on this topic are found in our companion document [2]. Possible minimum reuse factor would be 3 as that for Rel-8 even though not so necessary to have different values for the number of CSI-RS ports.
2.4. Necessary signalling
For the potential locations of CSI-RS, all of the subframes except PBCH/PSS/SSS would be used at least for FDD. It is preferable to have explicit signalling of each index via higher layer signalling in order to support configurability as discussed in section 2.1.
3. Conclusion
In this contribution, intra-cell CSI-RS topics are discussed. Our views are:
· Available resources elements for CSI-RS ports should be configurable according to different network configurations at least for normal CP or extended CP and reuse factor;
· The minimum of available resources would be 8 REs/PRB irrespective to the number of CSI-RS ports;

· The maximum of available resources are #3, #9 and #10 OFDM symbols for FDD normal CP case, this may be increased if the symbols for Rel9/10 DMRS are allowed for CSI-RS mapping;

· To have different pattern is beneficial for different network configuration if some cases have large restriction for CSI-RS design;
· FDM+CDM is preferable for the multiplexing method of intra-cell CSI-RS ports assuming 9dB power boosting provides issues from RAN4 perspective;
· Possible minimum reuse factor would be 3 as that for Rel-8; and
· To have explicit signalling is preferable via higher layer in order to support configurability. 
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