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1. Introduction
For the techniques for network energy saving in spatial and power domains, a lot of progresses were made in RAN1 #112b-e meeting, especially about the new CSI-RS configurations and related processes. Following are some agreements in [1] related with the techniques in spatial domain and CSI-RS configurations:

 (
Agreement
Define necessary enhancements to support both types of spatial adaptation cases (as defined in RAN1#112) in Rel-18.
Note: This does not imply explicit definition in specifications for adaptation types.
Note: This does not imply explicit specification changes are made for both cases
Agreement
 (modified as shown in April 19th GTW session)
Support configurability of NZP CSI-RS resource(s) for channel measurement within one resource setting corresponding to more than one spatial adaptation patterns with at least one of the following
A1-1-revised: 
A
 resource set with multiple resources is configured within a resource setting, where each resource is associated with only one spatial adaptation pattern
A1-2-revised: For a resource configured in a resource set within a resource setting, the resource can be associated with more than one spatial adaptation patterns
One or more resources can be configured in the resource set for channel measurement.
FFS: Whether one or more than one resource can be configured in the resource set
Agreement 
At least support A2-2, i.e. one CSI report configuration contains multiple CSI report sub-configurations where each sub-configuration corresponds to one spatial adaptation pattern.
FFS: impact on CSI processing requirement
Agreement
 (further modified as shown 
in red 
on April 21st GTW session
, in blue on April 26th GTW session
)
For a CSI report config with 
L
 
sub-configuration(s)
, support a framework that enables a UE to report 
N
 CSI(s) in one reporting instance where the 
N
 CSI(s) are associated with 
N
 
sub-configuration
(s) from 
L
 (where 
) and each CSI corresponds to one 
sub-configuration
.
For discussion purpose, N=1 refers to single-CSI while N>1 refers to multi-CSI.
For Semi-persistent/Aperiodic CSI reporting, support 
gNB
 trigger/indicate/activate report of N≤L CSIs where N>=1
The maximum value of N and L are subject to UE capability
Further study how to address/minimize additional UE complexity
The following bullet was objected
 by
 
not agreed due to objection from
 
Apple and vivo
For Periodic CSI reporting, at least the case of N=L is supported where N>=1
Agreement
For CSI feedback with CSI overhead/report payload reduction, further study whether/how to report a common value and/or a differential and/or joint 
coded
 value across same CSI quantity of different sub-configurations/adaptation patterns, at least for the following
CRI
RI
PMI
CQI
FFS: L1-RSRP
Other (new) report quantity, if any
F
urther study
 
whether/how it is feasible/possible for the UE to skip the evaluations of some 
sub-configurations/adaptation 
spatial
 patterns to reduce the burden at the UE
.
)
 (
Agreement
For CSI report configuration, if L>1 in a CSI report configuration, at least the following can be included for each sub-configuration for Type 1 SD adaptation
N1, N2 for single-panel and N1, N2, Ng for multi-panel
FFS: details on explicit indication or implicit derivation
Port subset indication when A1-2 is used (if A1-2 is supported)
FFS: 
details on explicit indication or implicit derivation
FFS: rank restriction
FFS: codebook subset restriction
FFS: supported codebook types for PMI, e.g., Type-I or Type-II
FFS: report quantity
FFS: 
reportFreqConfiguration
FFS: Group identity of NZP CSI-RS resource(s) in a resource set for channel measurement when A1-1 is used
For CSI report configuration for 
type 2 SD adaptation
,
 
further study under which cases sub-configurations may or may not be needed including sub-configuration content
.
Agreement
For R18 NES, only legacy port configuration values (N1, N2) or (Ng, N1, N2) are supported.
FFS: Whether/what restriction for A1-1-revised and A-1-2-revised w.r.t number of ports
Agreement
For Semi-persistent/Aperiodic CSI reporting with 
, study what enhancements to the current DCI and MAC-CE mechanisms are needed for gNB triggering/indication/activation of the N CSI(s) in a reporting instance, where the N CSI(s) are associated with N sub-configuration(s) from L in a report config.
)

Following are some agreements in [1] related with the techniques in power domain:

 (
Agreement
For power domain adaptation, for CSI(s) reporting, support configuration of more than one power offset values for PDSCH relative to CSI-RS
FFS: impact on CSI processing requirement
FFS: details on configuration/indication of the power offset values
FFS: whether/how to additionally consider the case where CSI-RS power is changed
Agreement
For power domain adaptation, suppo
rt the following configuration(s) for CSI-RS resource configuration,
A1-2-power: one or more resources can be configured in a resource set within a resource setting and each resource can be associated with one or more power offset values
FFS: A1-1-power: a resource set with multiple resources is configured within a resource setting, where resources can have different power offset values
FFS: Details of how the different power offset values(s) are configured/indicated.
)

[bookmark: _Hlk134901466]In this contribution, we focus on the remaining issues for the CSI configurations for the support of spatial and power domain energy saving techniques, especially for the CSI-RS payload reduction and configuration/indication of power domain adaptations.


2. CSI-RS payload reduction
The spatial and power adaptations for the energy saving shall degrade channel quality, in terms of lower RSRP/SINR, reduced RI/LI, and so on. With this assumption, we can try the reduction with the techniques of the group-based reporting using differential values for the entities as baseline. Some quantities, like CRI or PMI, can be common since the unexpected variation shall not occur for these quantities.

Proposal 1-1: For the CSI report payload reduction, use the differential values for the RI, CQI, L1-RSRP and L1-SINR of CSI quantity of the sub-configurations/adaptation patterns, referring values of without adaptation, with the group-based beam reporting process as baseline.
Proposal 1-2: For the CSI report payload reduction, use the common values for the CRI and PMI of CSI quantity of the sub-configurations/adaptation patterns, referring values of without adaptation.


3. Configuration and indication of power domain adaptations
The power domain adaptation for PDSCH can be accomplished using CSI-RS with same beam components with multiple power offset having different TCI state mapping, with legacy configuration. To reduce CSI-RS resource for various power offset, former agreements give support of multiple power offset values for PDSCH relative to CSI-RS, at least for CSI report. On the other hand, the needs of indication of power offset of transmitted signals to UE is discussed.

Proposal 2: In aspect of power domain adaptation, the indication of power offset of transmitted signal on PDSCH to UE is supported.

With the indication, DM-RS can have different power offset independently with the legacy indication, i.e., may not have affected by the power adaptation. However, this can result wrong channel measurement for the legacy UEs and UEs failed to receive the power offset indication.

Proposal 3: The transmission power of DM-RS is associated with the corresponding PDSCH with power adaptation.

For the indication, we give some details on configuration/indication of the power offset values in this section. Following is one of the simplest approaches.

Proposal 4: The TCI configuration contains power offset values to indicate the power offset of PDSCH.

However, the DCI field for the TCI indication have limited size to indicate various TCI. And considering the aspects pf PA hardware, the transmission power control with time-varying is beneficial.

Proposal 5: Resource indication having power offset is supported.

The ‘resource’ can be set of slots, a slot, or set of symbols. It may contain period.

Proposal 5-1: The following details for the resource indication having power offset is supported.
· Alt. 5-1-1: MAC CE is used to indicate resources containing set of slots.
· Alt. 5-1-2: GC-PDCCH is used to indicate resources containing a slot or a set of symbols.
· Alt. 5-1-3: RRC signaling is used to indicate periodic resource configuration.

To preserve the consistency, we give the following.

Proposal 5-2: Only the PDSCH and DM-RS are affected by the indication. Other channels, such that PDCCH, PRS, and SSBs are not assumed to be affected.
· Further study for the other channels, e.g., CSI-RS.


4. Conclusion
We give our observation and proposals in this contribution as follows:

Proposal 1-1: For the CSI report payload reduction, use the differential values for the RI, CQI, L1-RSRP and L1-SINR of CSI quantity of the sub-configurations/adaptation patterns, referring values of without adaptation, with the group-based beam reporting process as baseline.
Proposal 1-2: For the CSI report payload reduction, use the common values for the CRI and PMI of CSI quantity of the sub-configurations/adaptation patterns, referring values of without adaptation.
Proposal 2: In aspect of power domain adaptation, the indication of power offset of transmitted signal on PDSCH to UE is supported.
Proposal 3: The transmission power of DM-RS is associated with the corresponding PDSCH with power adaptation.
Proposal 4: The TCI configuration contains power offset values to indicate the power offset of PDSCH.
Proposal 5: Resource indication having power offset is supported.
Proposal 5-1: The following details for the resource indication having power offset is supported.
· Alt. 5-1-1: MAC CE is used to indicate resources containing set of slots.
· Alt. 5-1-2: GC-PDCCH is used to indicate resources containing a slot or a set of symbols.
· Alt. 5-1-3: RRC signaling is used to indicate periodic resource configuration.
Proposal 5-2: Only the PDSCH and DM-RS are affected by the indication. Other channels, such that PDCCH, PRS, and SSBs are not assumed to be affected.
· Further study for the other channels, e.g., CSI-RS.
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