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1. Introduction

Through the discussion until RAN1#62 meeting, discussion on signalling for CSI-RS has much progress [1] i.e.:
· Following parameters for CSI-RS are explicitly signaled via higher layer
· Number of CSI-RS ports

· CSI Configuration

· The enumeration of the CSI configurations will be decided at RAN1#62bis meeting

· Duty cycle

· Subframe offset

· Duty cycle and subframe offset are jointly encoded

· FFS: 15 msec in the table

· FFS: Multiple of 4 msec

· FFS whether subframes 0 and 5 are avoided

· Additionally, at least one parameter which is used to control UE assumption on reference PDSCH transmitted power for CSI feedback, 
This document discusses remaining issues on CSI-RS signalling.
2. Discussion
During RAN1#62 meeting, following items are identified as FFS issues:
· Enumeration of the CSI configuration
· duty cycle (15, multiple of 4)
· whether subframes 0 and 5 are avoided
· multiple values on reference PDSCH transmitted power
Followings are our views on above issues.
Enumeration of the CSI configuration
As summarized well in [2][3], 7 bits are sufficient to indicate CSI configuration i.e. 2 bits for number of CSI-RS ports and 5 bits for intra-subframe location index. Although we don't disagree further investigation to reduce signalling amount with some enumeration e.g. based on frame structure or number of CSI-RS ports, there seems no necessity for such reduction since signalling overhead is not concerned for L3 signalling.
Duty cycle
On discussion for CSI-RS signalling, there were some proposals e.g. to support duty cycle of 15 msec or multiple of 4 msec. So far we have been discussing CSI-RS design based on working assumption agreed on RAN1#59 meeting, namely baseline is multiple of 5 msec and prioritize 10 msec periodicity. Regarding 15 msec duty cycle, it might be sufficient to use 20 msec as doubled one from prioritized periodicity. As for multiple of 4 msec e.g. 8 msec, its benefit for HetNet scenario is addressed in particular for uplink HARQ is taken into account, while its side effect is possible collision to PBCH or sync signals. So its necessity should be carefully investigated considering increase of standardization and/or test effort, in accordance with outcome of relating discussion on subframe 0 and 5 avoidance.
Whether subframes 0 and 5 are avoided
If we consider FDD system and duty cycle with multiple of 5 msec, we may conclude that subframes 0 and 5 are to be avoided for transmitting CSI-RS as suggested in [4]. However, even FDD system in case of duty cycle with multiple of 4 msec or TDD system with some uplink-downlink configuration, further discussion is required. The former case, CSI-RS subframe can collide subframe 0 or 5 in any subframe offset setting even though its probability is relatively low, e.g. once per 40 msec with duty cycle of 8 msec. The latter case, as indicated in [4] quite limited choices for CSI-RS subframe allocation without subframe 0 or 5, in particular uplink-downlink configuration 0, 1 or 6, even though CSI-RS design would focus on other downlink rich configurations. In general, it would be better to have commonality for above cases as much as possible, therefore we don’t think explicit avoidance of subframe 0 or 5 is good choice. We can take following alternatives:

· Alt.1

· No explicit avoidance of subframe 0 or 5, while some particular parameter setting(s) is prohibited e.g. CSI configurations other than the ones for last 2 OFDM symbols of 2nd slot for frame structure 1, CSI configurations other than the ones for last 2 OFDM symbols of 1st slot for frame structure 2, etc.
· Alt.2
· No explicit avoidance of subframe 0 or 5, while some standardization based solution is provided for the collision with CSI-RS and BCH/sync signals e.g. central 6RB doesn’t contain CSI-RS for those cases, requirement for CSI estimation accuracy with those scenario would be relaxed.
· Alt.3
· Explicit avoidance of subframe 0 or 5 in any scenarios.
We believe Alt.2 above is cleaner and simple solution. Alt.1 implies the restriction of the CSI configuration when it does not conflict with subframe 0 or 5. In case of 4ms type configuration, there are the cases that CSI is not in subframe 0 or 5. Therefore, such restriction imply to all other subframes if only one configuration is signalled. Alt.3 implies that CSI-RS never be sent on those subframes even for 8 msec duty cycle, or TDD system should operate relatively small reuse factor for uplink rich configurations. Therefore we think alt 3 is also too much restriction.
Multiple values on reference PDSCH transmitted power
During discussion for CSI-RS parameter in particular for power setting related, some company proposes to have multiple values for UE assumption on reference PDSCH transmitted power for CSI feedback. This intends to have different value(s) for the CSI-RS subframe with and without PDSCH RE muting basically. However one major drawback caused by that is CSI measurement complexity, therefore its necessity should be carefully investigated considering increase of standardization and/or test effort.
3. Conclusion
In this document remaining issues on CSI-RS signalling are discussed. Our views are:

· Signalling overhead reduction of the CSI configuration is not necessary;
· For duty cycle, 15 msec is not necessary while multiple of 4 msec would be supported if discussion for subframe 0/5 avoidance provides cleaner solution;
· No explicit avoidance of subframes 0 and 5, while some PRBs are prohibited; and
· Single value on reference PDSCH transmitted power is sufficient.
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