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1. Introduction
Lots of progresses were made in RAN1 #113 meeting for the network energy saving techniques in spatial and power domains. At the meeting, especially about the detailed CSI-RS configurations and related processes were discussed carefully. Following are some agreements in [1].

 (
Agreement
Confirm the working
 assumption with the following update (in blue)
Al-1-revised and A1-2-revised are 
s
upported
For Type 1 SD adaptation
A1-2-revised is 
supported
 
For Type 2 SD adaptation
A1-1-revised is supported.
Agreement
For a CSI report configuration with L>1, 
for Type 1 SD, at least when A1-2-revised is used for the associated 
codebook 
configuration, 
Only common codebook type for PMI across sub-configurations is 
supported
Codebook type-1 for PMI is 
supported
Agreement
For N>=1 CSI reporting corresponding to N out of L sub-configurations in one 
reportConfig
 where each sub-configuration corresponding to an SD adaptation pattern or/[and] a 
powerControlOffset
 value, 
For A-CSI and SP-CSI on PUSCH report, support DCI-based triggering
For A-CSI-RS, CPU and CSI-RS resource/port counting depend on N indicated sub-
configurations
FFS: How to do the counting
FFS: For P-CSI-RS/SP-CSI-RS, CPU and CSI-RS resource/port counting depend on L or N sub-configurations
For SP-CSI on PUCCH report, support MAC-CE-based triggering
FFS: For P-CSI-RS/SP-CSI-RS, CPU and CSI-RS resource/port counting depend on L or N sub-configurations
Note: UE complexity reduction is not precluded
For DCI-based triggering, 
Alt 1: A triggering state corresponding to N sub-configurations is indicated via the existing CSI request field in DCI. Different triggering states could represent different subsets of L sub-configurations.
The DCI is UE specific (in this case, legacy DCI format applies) 
For MAC-CE based triggering 
Opt
 2: An indication to select to N sub-configurations in a MAC-CE is 
supported
It is up to RAN2 to decide the 
signaling
 designs of the MAC-CE (including whether it is a new MAC CE or an existing MAC CE)
Only one MAC CE is used for this 
triggering
Agreement
For
 A1-1-revised for Type 2, 
one or more CSI-RS resources from a CSI-RS resource set for channel measurement can be associated with the same sub-configuration provided in a CSI report 
configuration
Resources in the resource set for channel measurement have the same number of 
antenna
 ports
For
 A1-2-revised for Type 1, 
all CSI-RS resource(s) (which can be one or more) in the CSI-RS resource set for channel measurement are associated with each sub-configuration provided in a CSI report 
configuration
i.e.
 each CSI-RS resource is associated with all the sub-configurations
Resources in the resource set for channel measurement have the same number of 
antenna
 ports
F
FS: restriction on 
tota
l number of CSI-RS resources for channel measurement in a CSI-
ReportConfig
 and/or sub-configuration.
)
 (
Agreement
For Type 1 adaptation, for each sub-configuration,
Port subset indication is based bitmap is 
supported
One bit per port for single panel case (
i.e.
 turning off in a port level)
FFS: One bit per panel for multi-panel case (
i.e.
 turning off in panel level)
Note: It is up to the 
gNB
 to ensure the mapping of the bit to a uniform x-pol rectangular array
Agreement
For Type 1 adaptation, for each sub-configuration, for multi-panel case,
One bit per port based on bitmap is 
supported
 
Note: It is up to the 
gNB
 to ensure the mapping of the bit to a uniform x-pol rectangular array for each of the activated panel(s). Additionally, if more than one panel is activated, uniformity across panels is ensured by the 
gNB
 (i.e., the same N1, N2 across multiple activated panels)
Agreement
For both spatial domain NES, when UE reports CSIs corresponding to one or more sub-configurations provided in a CSI report configuration, 
At least support baseline: R
eport
 CSI for each indicated sub-configuration, according to 
reportQuantity
 
configuration
FFS: details on how to map CSI(s) in a CSI report
F
urther enhancement on CSI payload reduction is not 
precluded
Agreement
For spatial domain adaptation or power domain adaptation, for CSIs reporting corresponding to N indicated sub-configurations from L sub-configurations in a CSI report, for the case 
without CSI
 payload 
reduction
, where 
 
is the total number of CSI-RS resources corresponding to 
i-th
 sub-configuration in the CSI-RS resource set for channel measurement.
the summation is over N for A-CSI R
S
This
 is for CSI processing criteria for NES in Clause 5.2.1.6 of TS 38.214
Agreement
For 
the sub-configuration(s) 
in a CSI report configuration with L>1, 
for Type 1 SD with A1-2-revised, 
t
he following is configured in each sub-
configuration
codebook subset restriction, 
rank restriction
N1, N2 and Ng 
FFS: the case when the number of ports is less than 4
for Type 2 SD adaptation with A1-1-revised, for each sub-configuration
a list of CSI-RS resource ID
FFS: 
codebookConfig
 (including 
codebookSubsetRestriction
/ 
ri
-Restriction)
FFS: CQI table indication
FFS: 
reportFreqConfiguration
FFS: report quantity
Above is agreed in addition to what was agreed in previous RAN1 
agreements
Agreement
Joint operation of SD and PD adaptation is supported.
Agreement
Downselect
 one of the following for BM enhancements in RAN1#114
Case 1: Support scaling the threshold of beam failure detection and threshold of candidate beam identification for power domain network energy 
saving
Case 2: Support UE to 
send 
hypothetical beam failure and/or radio link failure (RLF) reports for the indicated hypothetical power offset values.
Case 3: No further work on BM enhancements
Downselect
 one of the following for TCI configuration enhancement in RAN1#114
Method 1: Configure multiple candidate CSI-RS resources as reference signal for QCL information or for spatial relation information, and switch one of them based on L1/L2 
signaling
Method 2: Configure multiple 
candidate
 sets of TCI state(s) associated with DL/UL signal/channel and switch one of them based on L1/L2 
signaling
Method 3: No further work on TCI configuration enhancement
Agreement
Alt 2: 
For P-CSI reporting from L configured sub-configurations, support:
All L configured sub-configurations are reported in every periodic occasion.
The maximum value of L can be different for A-CSI, SP-CSI, and P-CSI. 
, where 
 
is the total number of CSI-RS resources corresponding to 
i-th
 sub-configuration in the CSI-RS resource set for channel measurement. (N=L in the equation)
FFS: Details on active CSI-RS resource / port counting
)

[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, mainly from our previous contribution [2].


2. CSI-RS payload reduction
To reduce possibly huge payload from lots of highly related sub-configurations having different beam and/or power pattern, many discussions are made at previous meeting. We can start from the basic idea using differential value already adopted at the group-based beam reporting. As we’ve seen before, many feedback quantities, like RSRP/RSSI for power domain adaptation, and CRI/PMI/RI for spatial domain adaptation, can be common or expressed as differentiation since many of them can be successfully predicted and unexpected variation shall not occur for these quantities. Following proposals are almost same with our previous contribution with partial update.

Proposal 1: For the CSI report payload reduction, use the differential values for the
· RI
· CQI
· L1-RSRP
· L1-SINR
of CSI quantity of the sub-configurations/adaptation patterns, referring values on without adaptation.

Especially for RSRP, the maximum differential values can be twice of expected value, with steps with fixed candidate values. Differential value calculation of group-based reporting can be baseline.

Proposal 2: For the CSI report payload reduction, use the common values for the
· CRI
· PMI
of CSI quantity of the sub-configurations/adaptation patterns, referring values on 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 3: 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 4: The power offset is applied to DM-RS, preserving power offset indication procedure between DM-RS and PDSCH.

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

Considering the aspects pf PA hardware, the transmission power control with time-varying is beneficial. That is, allocated SSBs and CSI-RSs are hardware-friendly if they follow the power offset of allocated PDSCH. However, it is still far more beneficial to preserve the consistency of the signals, so we give the following and left the hardware issue to solve by implemental at Rel.18.

Proposal 6: Only the PDSCH and DM-RS are assumed to be affected by the indication at Rel. 18. Other channels, such that PDCCH, PRS, SSB, and CSI-RSs are not assumed to be affected when they are in same symbol.


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

Proposal 1: For the CSI report payload reduction, use the differential values for the
· RI
· CQI
· L1-RSRP
· L1-SINR
of CSI quantity of the sub-configurations/adaptation patterns, referring values of without adaptation.

Proposal 2: For the CSI report payload reduction, use the common values for the
· CRI
· PMI
of CSI quantity of the sub-configurations/adaptation patterns, referring values of without adaptation.

Proposal 3: In aspect of power domain adaptation, the indication of power offset of transmitted signal on PDSCH to UE is supported.

Proposal 4: The power offset is applied to DM-RS, preserving power offset indication procedure between DM-RS and PDSCH.

Proposal 5: The TCI configuration contains power offset values to indicate the power offset of PDSCH.

Proposal 6: Only the PDSCH and DM-RS are assumed to be affected by the indication at Rel. 18. Other channels, such that PDCCH, PRS, SSB, and CSI-RSs are not assumed to be affected when they are in same symbol.
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