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1. Introduction

Issues on signalling for CSI-RS and PDSCH muting have much progress [1] at the last meeting. In addition, following topics are identified as FFS issue to continue discussion:
· CSI-RS sequence for different antenna ports

· Handling of orphan RE for SFBC in CSI-RS subframes

· DCI format for 1-port CSI-RS
· Whether muting can be configured in a cell without CSI-RS
This document discusses those remaining issues further.
2. Discussion
Handling of orphan RE for SFBC in CSI-RS subframes
Through the discussion during RAN1#63 meeting, following 3 alternatives on this topic are identified:
· Alt-1:  No spec change

· Alt-2:  Rate matching

· Alt-3:  Puncturing
As indicated in [3], alt-1 needs to implement at the UE reception of an SFBC block spanning across 2 OFDM symbols or allocated PRBs. We don't think this is good for UE design in particular on the buffering place and internal processing. Actually this orphan RE in CSI-RS/muting subframe could appear only the case with 1 or 2 port, and basically scheduler can solve in most cases by implementation. Therefore a simple standardized solution is envisioned. So, either alt-2 or alt-3 should be applied. We slightly feel alt 2 is simpler.
DCI format for 1-port CSI-RS
Even though we had an e-mail discussion after RAN1#63 meeting i.e. [63-10-LTE-A], no consensus was reached either DCI format 1 or 2C is used for 1-port CSI-RS.
Major benefit to apply DCI format 1 is, this option can avoid the additional 11-bit overhead. This makes sense for the HetNet scenario, in particular cell range expansion with large bias value, since higher aggregation level is expected for PDCCH due to severe interference condition on control region. On the other hand, DCI format 2C has much flexibility in terms of supported number of transport block (TB). This functionality i.e. supporting up to 2 TBs is necessary for the TDD operation with 1-port CSI-RS, for which SRS is used for CSI calculation at eNB side other than interference level observed at UE side. So, it would be suggested to clarify what use case is focused on to design this topic. Here, typical scenario in case of multiple CSI-RS port is assumed that UE-RS centric closed-loop spatial multiplexing with less CRS overhead including its operation within MBSFN subframe.
Whether muting can be configured in a cell without CSI-RS
Through the e-mail discussion after RAN1#63 meeting i.e. [63-11-LTE-A], following 2 agreements are reached:
· Muted REs can be located in subframes either with or without CSI-RS

· The subframe offset and duty cycle of the muted REs is indicated by a parameter separate from the parameter indicating the subframe offset and duty cycle of the CSI-RS
Those 2 are aiming much flexibility on muting configuration including HetNet scenario. In addition, through the discussion for CSI-RS signalling so far, we shared the view that CSI-RS or muting overhead is not really an issue considering relatively large duty cycle. Another potential concern would be rate matching support for muting, however agreed muting configuration simply reuses the ones for 4-port CSI-RS, so this is not a big issue. Some companies argued that ABS is sufficient to support HetNet scenario, however RAN1 does not intend to capture a definition of ABS in the RAN1 specifications as [4], while that for muting is clearly indicated in TS36.211 e.g. zero or more CSI reference signal configurations for which UE shall assume transmission power. In this sense, aiming better support for multi-cell CSI measurement as future proof, it is desirable to allow muting in a cell without CSI-RS.
3. Conclusion
In this document remaining issues on CSI-RS are discussed. Our views are:

· For the handling of orphan RE for SFBC in CSI-RS subframes, either alt-2 or alt-3 is preferable; 
· To clarify use case for 1-port CSI-RS, in particular for the designing DCI format; and
· It is desirable to allow muting configuration in a cell without CSI-RS in particular for HetNet scenario.
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