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In RAN1#112 meeting, the following agreement were reached[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
For adaptation of power offset values between PDSCH and CSI-RS, further study the following
· Where/how to configure multiple power offset values
· Whether/how one or more power offset values are dynamically indicated to UE for CSI measurement/reporting, and PDSCH reception
· Overhead reduction for CSI reports associated with multiple power offset values between PDSCH and CSI-RS
· Whether other UE report content can be included
Agreement
For spatial and power domain adaptation, solution(s) based on adaptation within an active BWP is considered as baseline
Agreement
Discuss the signaling 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, NES techniques in spatial and power domain will be discussed.
NES techniques in spatial and power domains
Network energy saving techniques in spatial domain
How to indicate different spatial adaptation pattern
As discussed in RAN1#112, the following agreement was reached[1].
	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”



According to the agreement, it can be categorized into the following four Options:
· Option 1: Each CSI-RS resource is associated with more spatial adaptation patterns
· Option 2: Each CSI-RS resource is associated with one spatial adaptation patterns
· Option 3: Each CSI-RS resource set is associated with one spatial adaptation patterns
· Option 4: Each CSI-RS resource setting is associated with one spatial adaptation patterns
One CSI report configuration may only be associated with one CSI-RS resource setting, and each CSI report may have a specific function. Therefore, if Option 4 is adopted, some CSI reports cannot be used for certain functions, thereby affecting system performance. Furthermore, since uplink resources are limited, different CSI reports may have different reporting times. Therefore, if Option 4 is adopted, the CSI results corresponding to different spatial adaptation patterns may become outdated. In summary, Option 4 should be excluded.
Option 1, Option 2 or Option 3 are all feasible. However, if any one of the three options is adopted, some restrictions need to be imposed on the CSI-RS patterns corresponding to different spatial adaptation patterns, for example, a CSI-RS subset method may be used.
Proposal 1  Each CSI-RS resource setting is associated with one spatial adaptation patterns should be excluded.
Proposal 2  Each CSI-RS resource or each CSI-RS resource set setting is associated with one spatial adaptation patterns can be supported.
Proposal 3   Each CSI-RS resource is associated with more spatial adaptation patterns can be supported.
Multiple CSIs in one or multiple CSI report 
As discussed in RAN1#112, one or multiple CSI reports configuration corresponds to one or more spatial adaptation patterns should be studied. The related agreement is as follows.
	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


From our perspective, A2-2 can be supported. The detail reasons are analyzed as follows. First, A2-2 can be explained as including multiple CSI results in one CSI report. Therefore, if A2-2 is adopted, there will not cause the problem that CSI reports for other functions are occupied. Second, since some CSI content corresponding to multiple spatial element patterns can be shared, it is feasible to put multiple CSI results in one CSI report. Third, since the configuration parameters of different spatial adaptation patterns may be the same, A2-2 can also bring the benefit of reduced configuration parameters overhead. In a word, one CSI report configuration that includes multiple CSI report sub-configurations is more suitable for network energy saving.
Proposal 4  One CSI report configuration that includes multiple CSI report sub-configurations can be supported.
The impact of spatial element adaptation  
According to 38.864, UE-specific PDSCH spatial element adaptation is evaluated in the SI phase. Therefore, from our point of view, at least UE-specific PDSCH spatial element adaptation needs to be studied. For CSI-RS, first, we did not evaluate the spatial element adaptation of CSI-RS in the SI phase. Second, since CSI-RS can be shared by multiple UEs, different UEs may have different coverage impacts if spatial element adaptation can be used for CSI-RS transmission. Therefore, spatial element adaptation of CSI-RS is not recommended
Proposal 5  The spatial element adaptation of UE-specific PDSCH can be supported.
Proposal 6  It is suggested that spatial element adaptation of CSI-RS may be not supported.
Network energy saving techniques in power domain 
	Agreement
For adaptation of power offset values between PDSCH and CSI-RS, further study the following
· Where/how to configure multiple power offset values
· Whether/how one or more power offset values are dynamically indicated to UE for CSI measurement/reporting, and PDSCH reception
· Overhead reduction for CSI reports associated with multiple power offset values between PDSCH and CSI-RS
· Whether other UE report content can be included


As discussed in RAN1#112 meeting[1], NES techniques in the power domain mainly focus on the power offset of PDSCH and (NZP)CSI-RS, which is configured semi-statically via RRC signaling. Specifically, the power offset of PDSCH and (NZP)CSI-RS corresponds to the high layer parameter powerControlOffset. From our point of view, the main reasons for studying the power offset of PDSCH and (NZP)CSI-RS are as follows. According to TS 38.213, it can be known that the parameter powerControlOffset is mainly used for deriving the CQI value in the CSI feedback by the UE. Therefore, if the gNB dynamically adjusts the spatial elements and the transmit power of PDSCH, but the power offset of PDSCH and (NZP)CSI-RS does not change, there will be a big deviation between the estimated CSI at the gNB side and the actual CSI at the UE side due to unknowing the situation between intra-cell interference and inter-cell interference. 
For how to configure the multiple power offset values between PDSCH and CSI-RS, RRC signaling plus DCI or MAC CE can be considered. More specifically, RRC signaling can be used to pre-configure multiple power offset values between PDSCH and (NZP)CSI-RS, and then a set of appropriate power offset values can be triggered through DCI or MAC CE. The advantage of adopting this method is that it can reduce L1 signaling overhead and increase configuration flexibility. 
Proposal 7  RRC signaling plus L1/L2 signaling can be used to configure the multiple power offset values between PDSCH and CSI-RS.
For the adaptation of the power offset values between PDSCH and CSI-RS, from our point of view, we also need to discuss whose power has changed. Specifically, the factors that cause the power offset between PDSCH and CSI-RS to change can be divided into the following three options: 
Option 1: only PDSCH 
Option 2: only CSI-RS 
Option 3: Both PDSCH and CSI-RS.
According to our understanding, Option 1 has the least impact on the system and it can be considered.
Proposal 8  It is recommended to change only the power of PDSCH.
Conclusions
In this contribution, NES techniques in spatial domain and power domain are discussed, and the following proposals are made.
[bookmark: _GoBack]Proposal 1  Each CSI-RS resource setting is associated with one spatial adaptation patterns should be excluded.
Proposal 2  Each CSI-RS resource or each CSI-RS resource set setting is associated with one spatial adaptation patterns can be supported.
Proposal 3   Each CSI-RS resource is associated with more spatial adaptation patterns can be supported.
Proposal 4 One CSI report configuration that includes multiple CSI report sub-configurations can be supported.
Proposal 5  The spatial element adaptation of UE-specific PDSCH can be supported.
Proposal 6  It is suggested that spatial element adaptation of CSI-RS may be not supported.
Proposal 7  RRC signaling plus L1/L2 signaling can be used to configure the multiple power offset values between PDSCH and CSI-RS.
Proposal 8  It is recommended to change only the power of PDSCH.
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