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1. Introduction
During RAN1 #62bis meeting, RAN1 has agreed to support RE muting to better enable CSI-RS measurements. As the outcome of the agreements they were 2 outstanding issues left for FFS. The first issue is whether or not to allow muted RE in subframes without CSI-RS or not. The second issue is whether or not RE muting should be able to be configured in cells without CSI-RS.
2. Option 1 and Option 2
During the last meeting two options were discussed.
· 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
The biggest motivation for supporting option 2 is to have flexibility when CoMP is enabled for cells with different CSI-RS transmission duty cycle. This is shown as an example in figure below.
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Figure 1. Example of CSI-RS and RE-muting duty cycles for option 2
The performance loss effect due to muted RE or CSI-RS is similar to legacy UEs, and additional insertion of muted RE on top of CSI-RS is minimal to Release-10 and beyond UEs. Considering this aspect in cases where initial configuration of CSI-RS duty cycle between coordinating cells are different, we may simply decrease the duty cycle to match the CSI-RS transmission duty cycle between coordinating cells.
In case of the example in figure 1, Cell B in which has a 10ms CSI-RS duty cycle initial may simply configure the CSI-RS to be 5ms duty cycle. This results in option 1 and for legacy and Release-10 UEs this will have minimal impact. An example is shown in figure 2. Note that RE muting duty cycle of cell A does not necessary need to be changed.
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Figure 2. Example of CSI-RS and RE-muting duty cycles for option 1
We believe this greatly simplifies any additional configurations in which we would need to consider, and only focus on practical configurations for RE muting and CSI-RS. For these reasons we propose to support option 1.
3. Support of RE muting without configuration of CSI-RS
There was much discussion during #62bis on supporting RE muting without CSI-RS. This feature may be needed for HetNet scenarios, where RE muting is used to enhance measurement of CSI-RS of other cells where the serving cell does not support CSI-RS. For cells not transmitting CSI-RS, there would be no UEs in transmission mode 9. We should note that no UEs in transmission mode 9 does not mean Release-10 UEs do not understand CSI-RS configuration or do not rate-match PDSCH around any configured CSI-RS.
One method to support RE muting in cells with no CSI-RS transmission, is by to actually configure CSI-RS but do not configure any UE to be in TM9 and at the same time not actually transmit the signals in the configured CSI-RS RE positions. This creates what we call effective RE muting, where this can be implemented through standard transparent manner.
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Figure 3. Example of effective RE-muting
We believe support of RE muting without configuration of CSI-RS is one of the useful features needed for CoMP in HetNet scenarios, but we believe this is already supported in a PHY standard transparent manner.
4. RE muting parameters over X2 interface
Design of CSI-RS and RE muting was done to provision for any future use of these features by additional features which may be adopted as part of the LTE evolution. Considering this we believe information on each cells RE muting and CSI-RS configuration needs to be exchanged through X2. This is similar to exchange of almost blank subframes configuration information across X2, for coordinating cells for HetNet.
5. Conclusion

In summary, we recommend RAN1 to take following conclusions;
· Support option 1 for RE muting: Muted REs cannot be located in subframes without CSI-RS
· RE muting without configuration of CSI-RS is already supported in RAN1 by means of standard transparent manner.
· Allow exchange of RE muting and CSI-RS configuration information across X2 interface.
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