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In the 3GPP RAN1#82 meeting, the following agreements on measurement restriction were made [1]:
· For a given CSI process, if MR on channel measurement is ON, then the channel used for CSI computation can be estimated from X NZP CSI-RS subframe(s) up until and including CSI reference resource 
· Channel measurement is derived from NZP CSI-RS
· FFS on MR based on L1 triggering and/or higher-layer signaling for dynamic CSI request
· Depending on the chosen scheme, X can be either explicitly configured or selected by the UE between 1 and ZX 
· For a given CSI process with CSI-IM(s), if MR on interference measurement is ON, then the interference used for CSI computation can be estimated from Y CSI-IM subframe(s) up until and including CSI reference resource
· Interference measurement is derived from CSI-IM
· FFS on MR based on L1 triggering and/or higher-layer signaling for dynamic CSI request
· Depending on the chosen scheme, Y can be either explicitly configured or selected by the UE between 1 and ZY 
· If a CSI process can be configured without CSI-IM, for a given CSI process without CSI-IM(s), if MR on interference measurement is ON, then interference used for CSI computation can be estimated from V subframe(s) up until and including CSI reference resource
· For a given CSI process, MR may be higher-layer configured for both channel and interference
· MR for channel and interference can be configured independently
· Note: Channel and interference MR are considered independently
· Note: Interference measurement restriction for CSI processes configured with CSI-IM or without CSI-IM can be considered, independently
· Interaction with other features (e.g. eIMTA, FeICIC, COMP) is FFS
In this agreement, channel and interference measurement without CSI-IM is considered. In Rel-12 specifications 36.213 [2], it is defined that a CSI process is associated with a CSI-RS resource and a CSI-IM, and no legacy CSI process can be configured without CSI-IM [3]. However, for eNB which is not capable to support TM10 features, FD-MIMO for TM9 based operation can be supported with specification enhancement. The possible enhancement for TM9 based FD-MIMO operation would be support of measurement restriction. This contribution discusses measurement restriction for TM9 based operation.
Measurement restriction in TM9 based operation
Channel measurement restriction
According to FD-MIMO TR [4], beamformed (BF) CSI-RS is defined such that (at least at a given time/frequency) CSI-RS ports have narrow beam widths and hence not cell wide coverage. Due to such characteristics of BF CSI-RS, port-resource combinations have different beam directions and this combination may lead to increase CSI-RS overhead of eNB. Specification enhancement of channel measurement restriction may reduce CSI-RS overhead of BF CSI-RS and help to achieve more performance benefits from BF CSI-RS.
Observation:
· Channel measurement restriction of CSI-RS may have benefits in TM9 based FD-MIMO operation.
Proposal:
· Support channel measurement restriction in TM9 based FD-MIMO operation.
Interference measurement restriction
Interference measurement with restricted time window is considered to measure dynamic level of interference in FD-MIMO operation. Since interference measurement via CSI-IM is not supported in TM9, it is natural that UE measurement on interference can be done via CRS measurement. Considering Rel-12 specifications 36.211 [5], eNB cannot transmit PDSCH in REs which is used for CRS. For this reason, UE cannot measure the intra-cell interference by measuring CRS. 
It would be different for inter-cell interference measurement. Considering the interfering cell has the capability to transmit its PDSCH to CRS REs in serving cell, UE can only measure intra-cell interference. However, measuring dynamic inter-cell interference with restricted time window is beneficial only for CoMP operations such as DPS and DB. Regarding such characteristics, support of interference measurement restriction in TM9 based operation is out of scope for FD-MIMO WI [6].
Observations:
· UE cannot measure intra-cell interference in TM9 based operation.
· UE can only measure inter-cell interference in TM9.
· However, measuring inter-cell interference is beneficial only for CoMP operations and thus is out of scope for FD-MIMO WI.
Proposal:
· Down prioritize interference measurement enhancement for TM9 based FD-MIMO operation.
Conclusions
This contribution has discussed about measurement restriction for TM9 based FD-MIMO operation, and we made following observations and proposals:
Observations:
· Channel measurement restriction of CSI-RS may have benefits in TM9 based FD-MIMO operation.
· UE cannot measure intra-cell interference in TM9 based operation.
· UE can only measure inter-cell interference in TM9.
· [bookmark: _GoBack]However, measuring inter-cell interference is beneficial only for CoMP operations and thus is out of scope for FD-MIMO WI.
Proposals:
· Support channel measurement restriction in TM9 based FD-MIMO operation.
· Down prioritize interference measurement enhancement for TM9 based FD-MIMO operation.
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