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1. Introduction

In the previous RAN1#112 meeting, it was agreed as follows regarding the spatial domain adaptation for NES as follows [1].

Agreement

For the purpose of further discussions in RAN1 on NES spatial domain adaptations, consider the following cases

· Type 1: all antenna elements associated to a logical antenna port is disabled/enabled

· Type 2: part/subset of antenna elements associated to a logical antenna port is disabled/enabled

Agreement

For spatial element adaptation, further study the following

· A1-1) Each CSI-RS resource/resource set/resource setting can be associated with only one spatial adaptation pattern

· FFS: Details on how the association is done

· A1-2) Each CSI-RS resource/resource set/resource setting can be associated with one or more spatial adaptation patterns

· FFS: Details on how the association is done

· FFS: Details on the definition of “spatial adaptation patterns”

Agreement

For spatial element adaptation, further study the following

· A2-1) Independent/separate CSI report configurations where each CSI report configuration corresponds to one spatial adaptation pattern

· A2-2) One CSI report configuration contains multiple CSI report sub-configurations where each sub-configuration corresponds to one spatial adaptation pattern

· FFS: Details of sub-configuration

Agreement
For spatial domain adaptation, further study necessary enhancements for multiple CSI(s) where each CSI corresponds to a spatial adaptation pattern, e.g. 

· FFS: gNB indicates to UE which CSI(s) the UE shall report 

· FFS: the UE selects which CSI(s) are reported

· FFS: multiple CSI(s) are reported in a joint CSI report 

· FFS: Overhead reduction for multiple CSI(s)

Note: UE complexity needs to be taken into account.

Agreement

Discuss the signalling aspects for spatial/power domain adaptation for Rel-18 NES-capable UEs considering that

· Whether there is a need for transition time per adaptation (for UE)

· Whether/How to inform UE on spatial adaptation pattern update and/or PDSCH/CSI-RS transmission power change due to adaptation.

In this contribution, we discuss some considerations on spatial domain adaptation techniques for NES.
2. Discussion
According to the previous RAN1 meeting, it was agreed that type 1 and type 2 spatial domain adaptation techniques are determined to be considered for NES. Each spatial domain adaptation type is related to turning off subset of the gNB. antenna elements and transceiver chains at least for the transmission of UE-specific DL channels or signals. Although those antenna muting scheme are believed to provide NES for operators, on the other hand, it may have negative impacts on coverage performance unless the appropriate UEs for adapting the spatial domain energy saving are carefully selected based on accurate CSI acquisition for the applied spatial adaptation technique. Therefore, to minimize the performance impact experienced by UEs, a mechanism for accurate CSI acquisition according to a specific antenna elements muting pattern should be carefully designed. Moreover, if number of the spatial adaptation pattern that can be configured increased, both the channel measurement burden and CSI-RS transmission overhead would be increased correspondingly, so efficiency of channel measurement should be considered in terms of channel measurement burden to a UE but CSI-RS transmission overhead. 
Proposal 1: efficient CSI acquisition mechanism should be carefully designed considering channel measurement burden to a UE but CSI-RS transmission overhead. 

As mentioned above, spatial domain adaptation will be implemented by muting some of the gNB antennas and transceiver chains, which mean CSI acquisition for spatial domain adaptation, can be achieved by partial reception of the configured CSI-RS transmission from the UE perspective. For example, CSI acquisition for type 1 spatial domain adaptation can be realized by reception of selective reception of the configured CSI-RS transmission on antenna port domain. Therefore, the spatial domain adaptation pattern can be interpreted as the CMR partitioning pattern within a configured CSI-RS resource on the antenna port domain at least for type 1 spatial domain adaptation. On the other hand, for type 2 spatial domain adaptation, spatial adaptation pattern can be interpreted as CMR partitioning within a configured CSI-RS resource on the power domain, which can be realized as the CSI-RS transmission occasion partitioned according to the number of applied type 2 spatial adaptation patterns for a given CSI-RS resource configuration. 

Observation 1: spatial adaptation pattern can be interpreted as CMR partitioning pattern for CSI acquisition from a UE perspective.

Regarding the CSI reporting, it is important to design efficient CSI reporting scheme to adopt the best spatial adaptation pattern among configured spatial adaptation patterns considering the achievable network energy saving gain, performance impact on the UE and CSI reporting overhead. For this purpose, we propose to group together the spatial adaptation patterns which achieve the same network energy saving gains, and then configure to report the best CSI with spatial adaptation pattern ID per spatial adaptation pattern group, so that the network can select the appropriate spatial adaptation pattern considering the network energy saving gain and performance impact for the UE.
Proposal 3: for CSI reporting, we can define spatial adaptation pattern group that comprises the spatial adaptation patterns which achieve identical network energy saving gain.  

Proposal 4: best CSI reporting can be configured with the spatial adaptation pattern ID per spatial adaptation pattern group.
3. Conclusion
In this contribution, we propose as follows.
Proposal 1: efficient CSI acquisition mechanism should be carefully designed considering channel measurement burden to a UE but CSI-RS transmission overhead.
Observation 1: spatial adaptation pattern can be interpreted as CMR partitioning pattern for CSI acquisition from a UE perspective.
Proposal 3: for CSI reporting, we can define spatial adaptation pattern group that comprises the spatial adaptation patterns which achieve identical network energy saving gain.   

Proposal 4: best CSI reporting can be configured with the spatial adaptation pattern ID per spatial adaptation pattern group.
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