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1. Introduction
In this contribution we address the issue of CSI measurement and measurement restrictions for NZP CSI-RS and CSI IM for enabling the elevation BF/FD-MIMO transmission schemes under consideration – Class A and Class B. Specifically we observe that measurement restrictions for CSI-IM configuration can facilitate obtaining CSI feedback information from a UE under multiple UE pairing hypotheses.
The following related agreements were made in RAN1#82:

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

The following agreements were made in RAN1#82bis
Agreement: 

· For classes A and class B and all values of K, 

· MR is independently configurable for each subframe set, when legacy measurement restrictions with two subframe sets are also configured in a CSI process
· One RRC parameter for channel measurement (for class B only) and one RRC parameter for interference measurement (for classes A&B) are provided to enable/disable MR

· FFS at RAN1#83 whether it applies to both periodic and aperiodic CSI reporting or only to aperiodic reporting (i.e. with MR never enabled for periodic reporting)

· For classes A and class B with K=1, Alt 1 (with X=Y=1)

(Description of Alt 1 copied from RAN1#82 Chairman’s Notes:

· Alt.1: Fixed MR ON or OFF via higher-layer configuration

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

2. Measurement restriction schemes
Several alternatives for configuring the measurement restriction (MR) of both CSI-RS and IMR has been discussed in RAN1#82 and RAN1#82bis. In RAN1#82bis for classes A and B with K=1 the measurement restriction scheme has been agreed to be Alt-1. The current proposals for measurement restriction for Class B with K>1 are having the same goal of enabling MR, however we want to highlight that the MR setup needs to allow a clear description of the UE behaviour and enable a consistent operation in a multi UE vendor ecosystem. In this respect we see important that the eNB has the possibility to configure the MR parameters and be aware of the MR parametrization used at the UE.  The current proposals have diffent pros and cons. 

Alt.1: Fixed MR ON or OFF via higher-layer configuration ( X/Y are fixed to a single value respectively in specification): such configuration provides an unambiguous operation to the eNB, however does not provide much flexibility in MR interval configuration at the network side.  The specified MR interval X and the actual MR interval implemented by the UE and denoted by X-UE (in Figure 4) can be assumed to be equal.
Alt.2: Configurable MR ON or OFF via higher-layer configuration (X/Y={OFF, 1, … , NX/NY} are higher-layer configurable: this option provides more flexibility to the network in terms of adapting the MR interval configuration. In this case as well the specified MR interval X and the actual MR interval implemented by the UE and denoted by X-UE (in Figure 4) can be assumed to be equal.  
Alt.3: CSI measurement is periodically reset (reset period and subframe offset are higher-layer configured): This option seems to create a complicated configuration/measurement environment as a different, potentially paired UE, may be operating with a different MR interval  etc. In this case the specified MR interval X can be assumed to the same or greater than the actual MR interval implemented by the UE and denoted by X-UE (in Figure 4). The eNB is not aware of X-UE.
In general we differentiate the following possible configurations:
1. X=Y=1: Instanteneous interference measurement.

2. X={2,…,NX}, Y={2,…,NY}: allows for interference averaging in a given, controllable environment where resources may be configured accordingly.

3. X=inf, Y=inf: corresponds to current specification which is not sufficient for flexible FDMIMO operation.

In Figure 4 we illustrate the above options where the eNB configures a MR interval X while the UE implements an actual MR interval of X-UE. The value of X in any case determines the maximum number of NZP CSI-RS/IMR subframes up until and including the CSI reference resource. A UE chooses a window X-UE for averaging implementation that is less than or equal to X.
It would be preferable if there is some flexibility in configuring a MR interval at the network side. It would also be desirable if it can be assumed that the specified MR interval X and the actual MR interval implemented by the UE and denoted by X-UE (in Figure 4) are equal.
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Figure 4: Illustration of MR schemes for CSI-RS (or IMR), X is the number of CSI-RS instances that limit the averaging window for a UE. The UE chooses an avereraging window X-UE that is less than or equal to X.
Proposal: Consider a MR configuration mechnism for Class B K>1 which provides a well-defined and predictable behavior among UEs.

3. Conclusion
Proposal: Consider a MR configuration mechnism for Class B K>1 which provides a well-defined and predictable behavior among UEs.
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