3GPP TSG RAN WG1 Meeting #83
                   
                            
R1-156869
Anaheim, USA, 15th - 22th November 2015
______________________________________________________________________ Agenda item: 6.2.4.1
Source: LG Electronics

Title: Remaining details on MR for channel and interference measurements
Document for: Discussion and Decision
1. Introduction

In RAN1#82bis meeting, following agreements are made regarding measurement restriction (MR), and a way forward for Class B with K>1 is also captured for further discussion until RAN1#83 meeting.
	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)

Way forward for Class B with K>1: 

· For class B with K>1, FFS until RAN1#83 between Alt1(with X=Y=1) & Alt3, on the understanding that existing RRC parameters (e.g. reset period is equal to BI period; offset fixed) may be reused for Alt3

· Proponents of Alt3 to provide as much detail as possible. 

· Consideration of aperiodic reset is also not precluded. 

Description of Alt3 (copied from RAN1#82 Chairman’s Notes):

· 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.


In this contribution, we further discuss the above FFS points to resolve remaining issues regarding MR. 
2. Whether MR applies to both periodic and aperiodic CSI reporting
As captured in Section 1, it remains FFS whether MR applies to both periodic and aperiodic CSI reporting or only to aperiodic reporting (i.e. with MR never enabled for periodic reporting). It seemed common understanding that MR ON/OFF needs to be supported at least for PUSCH-based aperiodic CSI reporting. The issue was whether MR ON/OFF configurability can also be applied for PUCCH-based periodic CSI reporting. The major issue identified during the meeting was whether a single subframe MR is plausible for different periodic reporting instances with different CSI types, e.g., RI, W1, W2, and CQI.
Firstly, if we consider interference MR, this should be supported in the same reason of aperiodic reporting such that it has been proven that there is performance benefit especially for non-full-buffer traffic situation, where interference may abruptly vary depending on traffic load conditions around adjacent cells, and a single subframe interference MR can better adapt such dynamic interference fluctuations. In other words, at least for interference MR purposes, even for PUCCH-based periodic CSI reporting, such a single subframe MR is useful to disable UE’s interference measurement averaging so that every periodic reporting instance the latest interference measurement result can be taken into account for CSI derivation.
Secondly, if we consider channel MR, this means eNB may intentionally vary beamforming coefficients applied to the transmitted CSI-RS at least for aperiodic reporting configurations. Keeping in mind that the transmitted beamformed CSI-RS will be commonly used for PUCCH-based CSI reporting as well as PUSCH-based aperiodic CSI reporting, so that it does not make sense that MR is always OFF for periodic reporting, even though beamformed CSI-RS with time varying beamforming coeffients are being transmitted. It is because the UE will apply measurement averaging over time-varying beamformed CSI-RS measurements always only for PUCCH-based CSI reporting. To prevent this unintended behavior, the eNB may need to configure the UE to perform only aperiodic reporting, not periodic reporting, in this case.
Summarizing, a single subframe MR ON/OFF should be commonly configurable for both periodic and aperiodic reporting at least for interference MR. A single subframe MR ON/OFF can also be commonly configurable for both periodic and aperiodic reporting for channel MR, with understanding that periodic CSI reporting configuration may be omitted in the CSI process configuration when it is not necessary. 

Proposal 1: A single subframe MR ON/OFF should be commonly configurable for both periodic and aperiodic reporting at least for interference MR.
Proposal 2: A single subframe MR ON/OFF can also be commonly configurable for both periodic and aperiodic reporting for channel MR, with understanding that periodic CSI reporting configuration may be omitted in the CSI process configuration when it is not necessary.
3. MR for class B with K>1
It still remains FFS whether Alt.1(single subframe MR) or Alt.3(periodic reset) is applied for class B with K>1. Since Alt.3 needs higher-layer parameters for setting the reset periodicity and so on, it seems unclear how to efficiently utilize the method based on Alt.3 without introducing new RRC parameters at this stage. One way to apply Alt.3 without new RRC parameters can be based on reusing BI periodicity configured for periodic reporting (which is an integer multiple of RI periodicity), it seems too restrictive to only have the reset instances aligning to BI reporting instances, in that use cases of MR should not be limited for BI reporting. For example, within two BI reporting instances, there may also be use cases for resetting the measurement window so that eNB flexibly change beamforming coefficients applied to transmitted CSI-RS, and/or intends to make UE follow dynamic interference fluctuations depending on traffic load conditions. In that sense, aperiodic reset of the measurement window may instead be considered based on aperiodic CSI request for such use cases.
Proposal 3: Alt.1 with single subframe MR is more preferred for class B with K>1, and aperiodic reset of the measurement window may instead be considered if controlling UE’s measurement window needs to be supported.
4. Conclusion
In this contribution, we discussed remaining details on MR for channel and interference measurements. The proposals based on the discussion are given as follow:
Proposal 1: A single subframe MR ON/OFF should be commonly configurable for both periodic and aperiodic reporting at least for interference MR.
Proposal 2: A single subframe MR ON/OFF can also be commonly configurable for both periodic and aperiodic reporting for channel MR, with understanding that periodic CSI reporting configuration may be omitted in the CSI process configuration when it is not necessary.
Proposal 3: Alt.1 with single subframe MR is more preferred for class B with K>1, and aperiodic reset of the measurement window may instead be considered if controlling UE’s measurement window needs to be supported.
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