[bookmark: _GoBack]3GPP TSG RAN WG1 #114bis			      R1-2309838
Xiamen, China, October 9th – October 13th, 2023

Agenda Item:	8.5.1
Source:	Apple
Title:	On remaining issues for spatial and power domain enhancements to support network energy saving
Document for:	Discussion/Decision
 Introduction
In RAN1 #114 meeting, several agreements on spatial and power domain enhancements to support network energy saving was made, including association between resource configurations and report configurations, and CPU occupation rule under current NES CSI reporting framework,etc. In this contribution, we provide our considerations on the remaining issues under this agenda.
 Active CSI-RS port counting 
In RAN1 #114 [1], the counting rule for active CSI-RS ports has been discussed and was controversial. The following agreements were made with further discussions needed in the maintenance phase:
	Agreement
For a CSI report configuration containing sub-configuration(s), if a CSI-RS resource is referred by M sub-configurations among X sub-configurations, the CSI-RS resource is counted M times and CSI-RS ports within the CSI-RS resource are counted by
· Option 2A:  for Type 1 SD adaptation, and  for Type 2 SD or PD adaptation.
·  is nrofPorts configured in NZP-CSI-RS-Resource and  is the number of CSI-RS ports in sub-configuration s derived from port subset indication.
· It is understood that further discussions are necessary



There were discussions in last RAN1 meeting that based on the agreed active CSI-RS port counting rule, a UE that reports a maximum capability to support P active CSI-RS ports, can not support the NES feature if the CSI-RS resource is configured as P ports. 
From the current UE capability as copied below, it can be viewed that the maximum number of active CSI-RS ports (totalNumberPortsSimultaneousNZP-CSI-RS-PerCC) can reach 256, which is 8 times the maximum number of ports of a CSI-RS resource. This maximum value has provided enough room for UE to support NES feature.
	[bookmark: _Toc60777463][bookmark: _Toc115429309]–	MIMO-ParametersPerBand
The IE MIMO-ParametersPerBand is used to convey MIMO related parameters specific for a certain band (not per feature set or band combination).
......
CSI-RS-IM-ReceptionForFeedback ::=              SEQUENCE {
    maxConfigNumberNZP-CSI-RS-PerCC                 INTEGER (1..64),
    maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC      INTEGER (2..256),
    maxConfigNumberCSI-IM-PerCC                     ENUMERATED {n1, n2, n4, n8, n16, n32},
    maxNumberSimultaneousNZP-CSI-RS-PerCC           INTEGER (1..64),
    totalNumberPortsSimultaneousNZP-CSI-RS-PerCC    INTEGER (2..256)
}

CSI-ReportFramework ::=                         SEQUENCE {
    maxNumberPeriodicCSI-PerBWP-ForCSI-Report       INTEGER (1..4),
    maxNumberAperiodicCSI-PerBWP-ForCSI-Report      INTEGER (1..4),
    maxNumberSemiPersistentCSI-PerBWP-ForCSI-Report INTEGER (0..4),
    maxNumberPeriodicCSI-PerBWP-ForBeamReport       INTEGER (1..4),
    maxNumberAperiodicCSI-PerBWP-ForBeamReport      INTEGER (1..4),
    maxNumberAperiodicCSI-triggeringStatePerCC      ENUMERATED {n3, n7, n15, n31, n63, n128},
    maxNumberSemiPersistentCSI-PerBWP-ForBeamReport INTEGER (0..4),
    simultaneousCSI-ReportsPerCC                    INTEGER (1..8)
}



Observation 1: The current UE capability on totalNumberPortsSimultaneousNZP-CSI-RS-PerCC provides enough room to support NES feature.
It should also be noted that in the WI objective, it is explicitly mentioned under the spatial and power domain techniques, that “Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements.”
Therefore, we propose the following:
Proposal 1: For active CSI-RS ports counting agreement, clarify that for AP CSI-RS, X sub-configurations corresponds to the N activated sub-configurations, and for P/SP CSI-RS, X sub-configurations correspond to the L configured sub-configurations.  
Proposal 2: Current UE capabilities should be maintained to support NES feature. 
 CSI omission 
In last RAN1 meeting, regarding the CSI mapping and omission rule, there were some agreements made on that the mapping across sub-configuration should follow legacy principle. However, for the CSI omission, it was not crystal clear especially for different CSI parts. We discuss on the omission part here. 
	Agreement
For N(>1) CSIs reporting with multiple sub-configurations without payload/complexity reduction, 
· Each CSI can be a single-part, or two-part CSI, and contains the same types of CSI parameters/quantities as legacy, when applicable/if reported;
· The mapping order of CSI fields of one sub-configuration is as legacy mapping order of CSI fields of one CSI report;
· Part 2 CSI priority reporting level follows wideband CSI first, then even subband CSI and odd subband CSI;
Agreement
Down-select from the below for priority rule determination for CSI reporting of multiple sub-configurations
· Option 1: The priority of the CSI report containing CSIs for multiple sub-configurations, is determined according to the clause 5.2.5 of TS 38.214.
· 1-b) A sub-configuration level priority is determined by the order of sub-configuration index. For Part 2 CSI corresponding to each sub-configuration, omission is at subConfig level. Follow legacy dropping rules for a CSI report containing multiple CSIs.
· CSI mapping rule across sub-configurations follow legacy specification principle
· Sub-configuration index with lower value has higher priority
· Sub-configuration index is configured in CSI report config
Agreement
For CSIs across multiple sub-configurations in one CSI reportConfig map different sub-configurations based on RAN1#114 agreement in 9.7.1
· For Part 2 priority reporting level
· Option 1: for a given band type from {wideband, even subband, odd subband}, the omission order follows the priority order determined by sub-configuration index 



From UE point of view, treating each sub-configuration as a legacy CSI report, map them and omit them as if they were a legacy CSI report provides the most straight forward solution. 
In legacy, for CSI reporting on PUSCH, only Part 2 is omitted, however, for CSI reporting on PUCCH, Part 1 can also be omitted when all CSI reports consist of one part. For NES CSI reporting consisting of multiple sub-configurations, it would be consistent to also allow omission of CSI part 1 by sub-configuration level. Furthermore, if the CSI part 1 on PUCCH is only partially omitted, it would be provide network more flexibility in PUCCH resource allocation.
Proposal 3: For CSI reporting on PUSCH, and when all CSI reports consist of one part,  CSI part 1 can be omitted in sub-configuration level.

-----------------------------------------------------------Text proposal -----------------------------------------------------------
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5.2.4	CSI reporting using PUCCH
A UE is not expected to report CSI with a total number of UCI bits and CRC bits larger than 115 bits when configured with PUCCH format 4. For CSI reports transmitted on a PUCCH, if all CSI reports consist of one part, the UE may omit a portion of CSI reports. Omission of CSI is according to the priority order determined from the Prii,CSI(y,k,c,s) value as defined in Clause 5.2.5. CSI report is omitted beginning with the lowest priority level until the CSI report code rate is less or equal to the one configured by the higher layer parameter maxCodeRate. For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a corresponding CSI report  which contains one or more CSIs, omission of Part 1 CSI is done at a sub-configuration level within the same priority level defined by Table 5.2.3-1 where a sub-configuration with an index, provided by [csi-ReportSubConfigID], with lower value has higher priority.
-------------------------------------------------------End of Text proposal ------------------------------------------------------
 Supported codebook type
In RAN1 #113, it was agreed that only Type I codebook is used for Type 1 SD adaptation (with bitmap for port subset indication) as shown below. There was no discussion on which types of codebook are used for Type 2 SD adaptation (without bitmap for port subset indication). If other codebook types (e.g. Type II, eTypeII, FeTypeII, etc) are supported for Type 2 SD adaptation or PD, this should be also reflected in reporting UE capabilities, which complicates the feature. Due to lack of discussion, we propose to support only Type I codebook for Type 2 SD and PD adaptation as well.	

	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
o Codebook type-1 for PMI is supported



Proposal 4: Only codebook type-1 is supported for NES including Type 1SD, Type 2 SD and PD adaptation.
 RRC parameters
In last meeting, the RRC parameters were discussed for the first time, and most of the rows are marked unstable. In the following, we provide our considerations. 
The current Row 8 and Row 9 seem to have similar field descriptions. According to the agreement in last meeting, a new triggering state indicating which N sub-configurations out of the L sub-configurations will be  defined under  CSI-SemiPersistentOnPUSCH-TriggerState. 
	Agreement
For sub-configuration triggering of SP-CSI on PUSCH report, an indication for N sub-configurations out of L sub-configurations for a triggering state is configured in CSI-SemiPersistentOnPUSCH-TriggerState.   
· No change to current CSI request field in DCI.



Therefore, we have the following understanding that: 
Row 8 is the parent IE for Row 9, and Row 9 is a field indicating the N sub-configurations, which can be a “associatedSubReportConfigList” IE, with the value range of  (1..Nmax)) of sub-configID, where Nmax is the maximum number of CSI sub-configurations within a CSI report config that the UE supports to be triggered. 
Proposal 5: For RRC parameters, Row 8 is the parent IE for Row 9, and Row 9 is a field indicating the N sub-configurations, which can be a “associatedSubConfigList” IE, with the value range of  (1..Nmax)) of sub-configID, where Nmax is the maximum number of CSI sub-configurations within a CSI report config that the UE supports to be triggered. 
Similar consideration applies for Row 10 and Row 11, according to the following agreement in last meeting, the N triggered sub-configurations will be configured in CSI-AssociatedReportConfigInfo, which is as described in Row 10.  
	Agreement
For sub-configuration triggering of A-CSI, an indication for N sub-configurations out of L sub-configurations for a triggering state is configured in CSI-AssociatedReportConfigInfo.   
No change to current CSI request field in DCI.



For Row 11, it should also be a list of sub-configurations, which can be a “associatedSubConfigInfoList” IE, with the value range of  (1..Nmax)) of CSI-AssociatedSubConfigId, where Nmax is the maximum number of CSI sub-configurations within a CSI report configuration that the UE supports to be triggered. 
Proposal 6: Row 10 is the parent IE for Row 11, and Row 11 is a field indicating the N sub-configurations, which can be a “associatedSubConfigInfoList” with the value range of   (1..Nmax)) of sub-configID, where Nmax is the maximum number of CSI sub-configurations within a CSI report config that the UE supports to be triggered. 

 Conclusion
In this contribution, we discussed our considerations on remaining issues on spatial and power domain enhancement to support network energy saving, the following proposals are made:
Active CSI-RS port counting
Observation 1: The current UE capability on totalNumberPortsSimultaneousNZP-CSI-RS-PerCC provides enough room to support NES feature.
Proposal 1: For active CSI-RS ports counting agreement, clarify that for AP CSI-RS, X sub-configurations corresponds to the N activated sub-configurations, and for P/SP CSI-RS, X sub-configurations correspond to the L configured sub-configurations.  
Proposal 2: Current UE capabilities should be maintained to support NES feature. 

CSI omission
Proposal 3: For CSI reporting on PUSCH, and when all CSI reports consist of one part,  CSI part 1 can be omitted in sub-configuration level.

Supported codebook type
Proposal 4: Only codebook type-1 is supported for NES including Type 1SD, Type 2 SD and PD adaptation.

RRC parameters    
Proposal 5: For RRC parameters, Row 8 is the parent IE for Row 9, and Row 9 is a field indicating the N sub-configurations, which can be a “associatedSubConfigList” IE, with the value range of  (1..Nmax)) of sub-configID, where Nmax is the maximum number of CSI sub-configurations within a CSI report config that the UE supports to be triggered. 
Proposal 6: Row 10 is the parent IE for Row 11, and Row 11 is a field indicating the N sub-configurations, which can be a “associatedSubConfigInfoList” with the value range of   (1..Nmax)) of sub-configID, where Nmax is the maximum number of CSI sub-configurations within a CSI report config that the UE supports to be triggered. 
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