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1. Introduction

At RAN1 #61bis, the following observations were captured based on the presented contributions [1]:
· Throughput performance of CoMP UE is improved by CSI RS with PDSCH muting compared with CSI-RS without muting and CRS.

· PDSCH muting is beneficial for CoMP schemes that require inter-cell channel measurements in future release.

· It is noted that introduction of PDSCH muting in future release (>Rel-10) would cause negative impact to Rel-10 UE

Furthermore, possible specification impact of muting for Rel-10 were discussed as follows

· Rate matching around muted RE
· Following signaling support  (implicit or explicit) to UE:

· Enabling/disabling of muting
· Muted RE location (offsets and duty cycle), where more study will be needed on
· Signaling formats
· Reduction of muting patterns
· Power usage of muted RE
At RAN1 #62, it was agreed that following parameters for CSI-RS are explicitly signaled via higher layer but with some details FFS [2]
· Number of CSI-RS ports
· CSI Configuration
· Duty cycle
· Subframe offset
· Additionally, at least one parameter which is used to control UE assumption on reference PDSCH transmitted power for CSI feedback, 
We already addressed interference measurement consideration on PDSCH muting in [3]. In this contribution, we continue to present our views on detailed PDSCH muting implementation and specification impact. 
2. Discussion on PDSCH muting
2.1. Views on rate matching
It is already agreed that rate matching around CSI RS REs should be applied in Rel-10 when CSI-RS is transmitted in the serving cell. Since transparent muting has an impact on Rel-10 UEs [4], it makes sense to also perform rate matching around muted REs. 
Proposal:

· Rate matching around muted REs should be applied in Rel-10 if PDSCH muting is supported

2.2. Views on partial muting

Overhead considerations were discussed by some contributions [5-8] with the aim to provide better trade-off between CoMP performance and muting overhead by applying partial muting. For instance, one application case for partial muting is to take different muting duty cycle from CSI-RS duty cycle of the serving cell. Some other applications in frequency domain or spatial domain are also mentioned [5, 7]. However, from our side, it seems the motivation to use partial muting as well as further impact on CoMP performance is not well analyzed. In addition, duty cycle of CSI-RS itself has not been completely decided in RAN1 [2] and whether to apply different duty cycle among the serving cell and neighboring cells is still an open issue. So, we propose to keep same duty cycle and subframe offset of PDSCH muting with CSI-RS of the serving cell as baseline if PDSCH muting is supported. This keeps the muted REs and CSI RS REs in the same subframe which is beneficial from a DRX point of view as well as for legacy UEs.
Proposal:

· The implementation and application scenario of partial muting as well as impact on CoMP performance and legacy UEs should be  clarified

· Same duty cycle and subframe offset of muting with CSI-RS of the serving cell is proposed as baseline if PDSCH muting is supported
2.3. Views on power usage of muted REs
As already analyzed in [7-9], the power from muted REs could be re-allocated to data RE, DM-RS RE or CSI-RS RE. However, power boosting for data RE and DM-RS RE has been precluded in light of the decisions on CSI-RS and DM-RS, respectively. A big power boosting factor of e.g. 9dB on CSI-RS would raise some concerns by RAN4. In addition, PDSCH muting is not applied for every downlink subframe but for the subframes in which CSI-RS is transmitted. Special power processing for the subframe with PDSCH muting would further increase implementation complexity for the UE. 
Proposal:

· No need to specify power boosting for CSI-RS if PDSCH muting is supported and applied
· In general, no support for power boosting due to muted REs
2.4. Views on PDSCH muting 
In light of the observations made at RAN1 #61bis, PDSCH muting is mostly motivated by avoiding a legacy impact problem for rel-10 UEs. A clear conclusion on the connection between PDSCH muting and potential CoMP performance and implementation is also lacking. Because of the limited use of muting in Rel-10, the scope of muting should be such that it does not jeopardize the tight timeline of Rel-10. Hence, it would be highly undesirable to first decide to support PDSCH muting in Rel-10 and leave a lot of issues to be solved later.
Proposal:

· Before considering inclusion of muting, first finalize the more fundamental CSI RS design

· Consider a focused and concrete scope of PDSCH muting before making a decision to support PDSCH muting in Rel-10
3. Conclusion
Based on the above discussion and analysis, we propose:

· Rate matching around muted REs should be applied in Rel-10 if PDSCH muting is supported
· The implementation and application scenario of partial muting as well as impact on CoMP performance and legacy UEs should be  clarified

· Same duty cycle and subframe offset of muting with CSI-RS of the serving cell is proposed as baseline if PDSCH muting is supported
· No need to specify power boosting for CSI-RS if PDSCH muting is supported and applied
· In general, no support for power boosting due to muted REs 
· Before considering inclusion of muting, first finalize the more fundamental CSI RS design

· Consider a focused and concrete scope of PDSCH muting before making a decision to support PDSCH muting in Rel-10
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