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1 Introduction
In the 3GPP RAN1#82b meeting, the following working assumption [1] and agreement [2] were achieved for CSI measurement restriction (MR). 
Working Assumption:
MR is an independent feature (configurable ON/OFF)
· For both channel and interference

· For Class A, channel MR is always turned off

· To be confirmed after the MR scheme is decided
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 and other alternative schemes for MR were made in the 3GPP RAN1#82 meeting as follows [3]: 
· 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
Therefore, the remaining open issues on MR are the MR scheme for Class B with K>1 and MR support for periodic CSI reporting. In this contribution, we address these remaining issues and present our views on MR.
2 Remaining Issues
2.1 Periodic CSI reporting with MR
While CSIs (ex., RI/PMI/CQI) in aperiodic reporting are fed back at the same time on a PUSCH resource, CSIs in periodic reporting have different feedback timings depending on PUCCH reporting modes. In the current LTE specification, periodic CSI reporting is designed to report rank and beam group selection with larger periodicity than beam/co-phasing selection and CQI to reduce feedback overheads and computational efforts of UE. Such different feedback timing in periodic CSIs may induce some mismatches between CSI components when MR is applied in the middle of the CSI periodicity. In order to avoid this mismatch problem, application of MR only for aperiodic CSI reporting was discussed in RAN1#82bis. However, prohibiting MR for periodic CSI reporting does not resolve such mismatches and some of periodic CSI reporting will be wasted because useless PUCCH reporting can be dumped by eNB. In addition to wasting periodic CSI reporting, additional aperiodic CSI reporting to compensate for missing periodic CSI reports will also consume time and frequency resources. Finally, with short CRI/RI periodicity, the mismatches between CSI components would not happen and periodic CSI reporting with MR would be beneficial. In light of these aspects, MR should be supported in both periodic and aperiodic CSI reporting. In our companion contribution [4], alternative schemes to resolve mismatches between CSI components with MR were proposed.
Observation 1: 
· Prohibiting MR for periodic CSI reporting does not resolve mismatches between CSI components in periodic CSI reporting

· With short CSI CRI/RI periodicity, the mismatch problem between CSI components would not happen and periodic CSI reporting with MR would be beneficial.
Proposal 1: MR should be supported in both periodic and aperiodic CSI reporting.
2.2 MR scheme for Class B with K>1
A single subframe MR (Alt. 1 with X=Y=1) has been adopted for MR scheme of class A and class B with K=1. An important characteristic of the single subframe MR is its simple UE implementation. Specifically, the single subframe MR can avoid a more complex procedure due to measurements that are windowed over multiple CSI-IM or CSI-RS updates. This simple UE implementation is an important feature for UE manufacturers. 
Another advantage of Alt. 1 is the ability for the eNB to exactly locate the DL subframe used by the UE for a given instance of CSI measurement. This characteristic is beneficial when the eNB utilizes some additional processing such as filtering multiple instances of CSI reporting and/or CSI prediction algorithm. This, however, is not the case for Alt.2 and 3 since the UE can choose any subset of subframes for channel and interference measurements.     

For Class B with K>1, it has been argued that multiple subframes are needed for guaranteeing measurement accuracy required for beam (or CSI-RS resource) selection. In this case, Alt. 2 and 3 may improve measurement accuracy by using a longer time window for CRI calculation. However, since CRI is a wideband CSI parameter (therefore one parameter calculated for all the PRBs), it is unclear if the amount of CSI-RS resource (in terms of the number of REs) within one subframe is insufficient for attaining a desired level of accuracy. Such insufficiency is conceivable only when a UE is allocated a very small number of PRBs. Other than this corner case, the benefit of using multiple subframes to calculate CRI is unclear. 
Observation 2: 
· A single subframe MR (Alt. 1 with X=Y=1) provides a simple UE implementation.
· Performance improvement with the multiple subframe MR is unclear.
Another aspect that needs to be considered in MR is satisfying RAN4 CSI reporting requirement. Note that simulation results with a single subframe MR satisfy RAN4 requirements [5]. Based on the observations above and considering Alt. 1 with X=Y=1 already has been adopted for MR scheme of class A and class B with K=1, our proposal for MR schemes is as follows: 
Proposal 2: Support Alt.1 with X=Y=1 for class B K>1 and periodic CSI reporting
3 Conclusions
This contribution discussed some remaining issues regarding the CSI measurement restriction (MR), and we made following observations and proposals:
Observation 1: 
· Prohibiting MR for periodic CSI reporting does not resolve mismatches between CSI components in periodic CSI reporting

· With short CSI CRI/RI periodicity, the mismatch problem between CSI components would not happen and periodic CSI reporting with MR would be beneficial.
Proposal 1: MR should be supported in both periodic and aperiodic CSI reporting.
Observation 2: 
· A single subframe MR (Alt. 1 with X=Y=1) provides a simple UE implementation.
· Performance improvement with the multiple subframe MR is unclear.
Proposal 2: Support Alt.1 with X=Y=1 for class B K>1 and periodic CSI reporting.
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