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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 until RAN1#63:
for CSI-RS signalling

· Support of multiple of 4 msec duty cycle considering the UL HARQ timing in HetNet operation for FDD

· How to handle/avoid collision between CSI RS and BCH/PSS/SSS/Paging/SIB, etc considering both FDD and TDD.

· Whether to allow CSI RS on almost blank subframes
for muting configuration

· One value of subframe offset and duty cycle is signalled for all the muted resource elements, using the same encoding as for the subframe offset and duty cycle of the CSI-RS


· One of two options should be decided at the next meeting

· Option 1: Muted REs cannot be located in subframes without CSI-RS

· Option 2: Muted REs can be located in subframes without CSI-RS, and in this case the CSI-RS duty cycle is an integer multiple of the muted REs duty cycle

· Whether muting can be configured in a cell without CSI-RS is FFS
This document discusses those remaining issues further.
2. Discussion
Duty cycle, CSI RS on almost blank subframes
As indicated above, multiple of 4 msec duty cycle is proposed considering HetNet operation for FDD. However, RE muting is agreed on RAN1#62bis meeting, it is not so necessary to support such duty cycles at least for CSI measurement. Here we assume that RE muting provides sufficiently accurate CSI measurement even with HetNet scenario. In addition, CSI RS on almost blank subframe might be necessary without RE muting, however we think HetNet operation with RE muting more simple than that with almost blank subframe. Another concern with multiple of 4 msec duty cycle for CSI RS is potential collision to BCH/PSS/SSS/Paging/SIB, so its necessity should be carefully investigated considering increase of standardization and/or test effort, in accordance with outcome of relating discussion on how to handle/avoid the collision.
How to handle/avoid collision between CSI RS and BCH/PSS/SSS/Paging/SIB
As indicated in our previous document [2], we can take following alternatives for this topic considering both FDD and TDD:
· Alt.1

· No explicit avoidance of subframe 0 or 5, while restriction on parameter setting(s) to avoid the collision is given e.g. 

· Frame structure 1 with normal CP: to allow CSI configurations using last 2 OFDM symbols of 2nd slot i.e. CSI configuration 4, 9, 18 and 19

· Frame structure 2 with normal CP: to allow CSI configurations using last 2 OFDM symbols of 1st slot i.e. CSI configuration 0, 5, 10 and 11
· Alt.2

· No explicit avoidance of subframe 0 or 5, while some standardization based solution is provided to handle the collision with CSI-RS and BCH/PSS/SSS/Paging/SIB e.g. corresponding PRBs don’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.
Current our view is Alt.1 would be preferable. Alt.2 may provide much performance degradation for FFT based channel estimator and Alt.3 is too much restriction. However, in case of 4ms type configuration, Alt.2 might be cleaner and simple solution.
Muting configuration options, whether muting can be configured in a cell without CSI-RS
As discussed in [3], option 1 i.e. “Muted REs cannot be located in subframes without CSI-RS” requires common duty cycle among neighboring cells, while option 2 i.e. “Muted REs can be located in subframes without CSI-RS” enables flexible operation, namely cell dependent duty cycle. In addition, through the discussion for CSI-RS signalling on RAN1#62bis, 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 RAN1#62bis meeting concluded muting configuration simply reuses the ones for 4-port CSI-RS, therefore this is not a big issue. Therefore, we’d prefer option 2 considering muting support in later release including flexible operation with HetNet. With same reason, it would be beneficial to allow muting in a cell without CSI-RS in particular for HetNet scenario.
Information exchange between eNBs
As another open issue, it would be clarified whether to exchange CSI-RS/muting configuration parameters between eNBs over X2 interface. Aiming sensible operation for HetNet, this information exchange is definitely necessary.
3. Conclusion
In this document remaining issues on CSI-RS / muting are discussed. Our views are:

· At least for CSI measurement, not so necessary to support multiple of 4 msec duty cycles or to allow CSI RS on almost blank subframe, assuming RE muting is utilized for that;
· Slight preference is to avoid the collision between CSI RS and BCH/PSS/SSS/Paging/SIB via configuration restriction however conclusion on 4 msec support would affect this topic;
· For muting configuration options, option 2 is preferable to support flexible operation e.g. cell dependent duty cycle;
· It would be beneficial to allow muting configuration in a cell without CSI-RS in particular for HetNet scenario; and
· It would be necessary to exchange the CSI-RS/muting configuration parameters over X2 interface aiming sensible operation for HetNet.
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