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1 Introduction  
At RAN1# 82bis meeting, the following agreements were made
Agreed definition for further study/evaluation
· 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
Agreements on alternative schemes:
· Alt.1: Fixed MR ON or OFF via higher-layer configuration

· X/Y are fixed to a single value respectively in specification

· Alt.2: Configurable MR ON or OFF via higher-layer configuration

· X={OFF, 1, … , NX} are higher-layer configurable

· Y={OFF, 1, … , NY} are higher-layer configurable 

· Alt.3: CSI measurement is periodically reset

· Reset period and subframe offset are higher-layer configured

· Note: X is selected by the UE between 1 and ZX where ZX is the number of CSI-RS subframes between the latest measurement reset and the CSI reference resource.

· Note: Y is selected by the UE between 1 and ZY where ZY is the number of CSI-IM subframes between the latest measurement reset and the CSI reference resource.
· Note that other alternatives are not precluded

In the agreement, the interference measurement restriction can be applied for CSI processes configured with CSI-IM or without CSI-IM. In this contribution, the interference measurement based on the NZP CSI-RS is discussed and the related proposal is given.

2 Discussion on the interference measurement  

In our companion contribution [1], it has raised that saving the IMR resource overhead is an important motivation to introduce the interference measurement based on the NZP CSI-RS. Based on this, we will further give a concrete measurement scheme and the related measurement restriction discussed for beamformed CSI-RS. 
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Figure 1.NZP CSI-RS pattern for interference measurement
As shown in Figure 1, the NZP CSI-RS resource for interference measurement should be aligned among all the strong interference cells including the total number of CSI-RS ports and the CSI-RS pattern. The NZP CSI-RS for channel measurement should be a subset of CSI-IM. It is assumed that four ports NZP CSI-RS is adopted as an exemplary case in Figure 1. For cell 1, the NZP CSI-RS for channel measurement has only 2 ports, port 0 and port1, and the PDSCH on port 0 and 1 suffers the interference of four CSI-RS ports from neighbouring cell 2. The UE will measure the interference collected from all ports of the configured CSI-RS resources. For the UE in cell 1, the interference measured from port 0 and port 1 can be obtained by subtracting the channel signal from the total received signal which can be denote as 
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 is derived from the assumption that the each CSI-RS port always have 3dB power boosting to data . Similarly, the interference measured from port 2 and port 3 is 
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.Then we can get the total interference and noise by performing the following averaging operation
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Therefore, we propose that for beamformed CSI-RS 
Proposal 1: The same CSI-IM can be configured for all the cells to align the CSI-RS resource for interference measurement and the CSI-RS resource for channel measurement should be a subset of the CSI-IM resource.

And for the CQI definition, we have the following proposal
Proposal 2: For the CQI derivation, it should always assume that the each CSI-RS port have a fixed power boosting comparing with data for both signal and interference measurement.
For the measurement restriction for beamformed CSI-RS, the interference can be categorized into two types, one is instantaneous intra cell interference and the other is random inter cell interference. For instance, the intra cell interference of the MU paring UE which is to be scheduled with the UE performing measurement can be regarded as the instantaneous interference. The instantaneous interference is expected to reflect the actual interference of the scheduling instance. The inter cell interference cannot be coordinated between all the eNB and can not be expected at the scheduling instance. [image: image6.emf]t
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Figure 2.Averaging window for the interference measurement
For the instantaneous interference measurement, the averaging window should be constrained within observation duration of within the same dedicated beam for the UE to be paired. As shown in Figure 2, UE2 is the UE to be scheduled with UE1 and the observation for the UE2 should be limited within B2 duration. However, regarding the random interference measurement, it should be configured with a long averaging window or even without measurement restriction.
Proposal 3: The intra cell interference and inter cell interference measurements should be configured with two independent averaging windows.
3 Conclusions
In the contribution, we have the following proposals:
Proposal 1: A unified CSI-IM configuration can be configured for all the cells to align the CSI-RS resource for interference measurement and the CSI-RS resource for channel measurement should be a subset of the CSI-IM resource.

Proposal 2: For the CQI derivation, it should always assume that the each CSI-RSport have a fixed power boosting comparing with data for both signal and interference measurement.

Proposal 3: The intra cell interference and inter cell interference measurements should be configured with two independent averaging windows.
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