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[bookmark: _Toc138850576]Introduction
This contribution discusses the remaining issues related to the Rel-18 WI on Network Energy Savings.
[bookmark: _Toc138850577]Discussion on Techniques in Spatial and Power Domains
On Configuration parameters in one sub-configuration
During the R18 normative work for spatial and power domain adaptations, the following agreements were made in RAN1#115 meeting and provided later in R1-2312708 as LS from RAN1.
	[RAN1#115] Agreement: For Type 1 SD adaptation, or joint operation of Type 1 SD and PD adaptation,​
· For a CSI report with reportQuantity set to ‘cri-RI-i1-CQI’, UE expects that typeISinglePanel-codebookSubsetRestriction-i2 to be configured in each sub-configuration that contains port-subsetIndicator​
· If there is at least one sub-configuration corresponding to ‘typeI-SinglePanel’ and at least one sub-configuration corresponding to ‘typeI-MultiPanel’ in the same CSI report configuration, UE expects that codebookMode to be configured in each sub-configuration that contains port-subsetIndicator.

[RAN1#115] Agreement: For Type 2 SD adaptation or joint operation of Type 2 SD and PD adaptation, ​
· The non-PMI-PortIndication, or typeISinglePanel-codebookSubsetRestriction-i2 can be configured in CSI-ReportConfig instead of in sub-configuration.

[R1-2312708] Regarding parameters for SD and PD adaptation, for CSI-ReportSubConfig with configured parameters in one sub-configuration within a CSI report configuration, CSI-ReportConfig. 
The parameters include:
· 0) Sub-configuration ID (csi-ReportSubConfigID)
· 1) Either 1a) or 1b) or neither as follows
· 1a) 
- codebook subset restriction, 
- rank restriction
- N1, N2 if single panel codebook is configured and additionally Ng if multi-panel codebook configured
- twoTX-CodebookSubsetRestriction,
- CSI-RS antenna port subset indication by bitmap (port-subsetIndicator);
· 1b) 
- a list of nzp-CSI-RS-resources corresponding to the assocaited resources in the CSI resource set (nzp-CSI-RS-resourceList); 
· 2)  a power offset value (powerOffset)

Note 1: No simultaneous configuration of 1a) and 1b) in a same CSI report configuration.
Note 2: only codebook Type 1 is allowed.
Note 3: A sub-configuration always contains at least one of 1) and 2).

Note 4: 
-  When only 1b) is configured in a CSI-ReportConfig, a list of NZP CSI-RS resources in a sub- configuration has no intersection with the list of NZP CSI-RS resources configured for any other sub-configuration(s) within the CSI-ReportConfig.
-  When only 1b) or both of 1b) and 2) are configured in a CSI-ReportConfig, the non-PMI-PortIndication, or typeISinglePanel-codebookSubsetRestriction-i2 is configured in CSI-ReportConfig instead of in sub-configuration.
-  When only 1a) or both 1a) and 2) are configured in a CSI-ReportConfig, 
   o  For reportQuantity set to 'cri-RI-i1-CQI', typeISinglePanel-codebookSubsetRestriction-i2 is configured in each sub-configuration that includes port-subsetIndicator
   o  For reportQuantity set to 'cri-RI-CQI', non-PMI-PortIndication, if configured, to be configured in each sub-configuration containing port-subsetIndicator. Ports selected in the non-PMI-PortIndication correspond to enabled ports in the bitmap port-subsetIndicator
      -  If non-PMI-PortIndication is not configured in a sub-configuration, UE applies legacy behavior as described in [TS 38.214, XXX] after re-indexing CSI-RS port indices, by replacing P with the number of enabled ports in the bitmap port-subsetIndicator configured for the sub-configuration.
   o  If at least one sub-configuration corresponding to 'typeI-SinglePanel' and at least one sub-configuration corresponding to 'typeI-MultiPanel', codebookMode is configured in each sub-configuration that includes port-subsetIndicator

Applicable value ranges for “Codebook subset restriction, rank restriction, N1, N2, and Ng and twoTX-CodebookSubsetRestriction” follow existing specification according to codebookConfig configured within the CSI-ReportConfig, and apply for the number of ports determined by port subset. 



And currently the following is captured in RAN2 running CR in R2-2401877 with respect to the CSI-ReportSubConfig: 
	[bookmark: _Toc156130364]–	CSI-ReportSubConfig
The IE CSI-ReportSubConfig is used to configure parameters in one sub-configuration within a CSI report configuration.
CSI-ReportSubConfig information element
-- ASN1START
-- TAG-CSI-REPORTSUBCONFIG-START

CSI-ReportSubConfig-r18 ::=             SEQUENCE {
    reportSubConfigId-r18                   CSI-ReportSubConfigId-r18,
    reportSubConfigParams                   CHOICE {
        a1-parameters                           SEQUENCE {
            codebookSubConfig-r18                   CodebookConfig         OPTIONAL,   -- Need R
            portSubsetIndicator-r18                 CHOICE {
                p2                                      BIT STRING (SIZE (2)),
                p4                                      BIT STRING (SIZE (4)),
                p8                                      BIT STRING (SIZE (8)),
                p12                                     BIT STRING (SIZE (12)),
                p16                                     BIT STRING (SIZE (16)),
                p24                                     BIT STRING (SIZE (24)),
                p32                                     BIT STRING (SIZE (32))
            }                                                              OPTIONAL,   -- Need R
            non-PMI-PortIndication-r18              PortIndexFor8Ranks     OPTIONAL,   -- Need R
        },
        a2-parameters                           SEQUENCE {
            nzp-CSI-RS-ResourceList-r18             SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourcesPerSet)) OF NZP-CSI-RS-ResourceIndex-r18
        }
    }                                                                      OPTIONAL,   -- Need R
    powerOffset-r18                         INTEGER(0..23)                 OPTIONAL    -- Need R
}

NZP-CSI-RS-ResourceIndex-r18 ::= INTEGER (0..maxNrofNZP-CSI-RS-ResourcesPerSet-1-r18)

-- TAG-CSI-REPORTSUBCONFIG-STOP
-- ASN1STOP

	CSI-ReportSubConfig field descriptions

	codebookSubConfig
Applicable codebook parameters for the ports indicated by portSubsetIndicator. Applicable value ranges for codebook subset restriction, rank restriction, N1, N2, and Ng and twoTX-CodebookSubsetRestriction follow existing specification according to the codebookConfig configured within the CSI-ReportConfig, and apply for the number of ports determined by portSubsetIndicator (see TS 38.214 [19], clause 5.2.1.4.1). In this field, the network always sets the codebookType to type1.

	portSubsetIndicator
Indicates the number of ports of the NZP CSI-RS resources indicated in nzp-CSI-RS-ResourceList and the (sub)set of CSI-RS antenna ports used for CSI calculation of the sub-configuration. In the bit string, each bit corresponds to an antenna port. When a bit is set to 1, the corresponding port is enabled for CSI calculation corresponding to the sub-configuration. When the bit is set to zero, the corresponding port is not enabled for CSI calcualton corresponding to the sub-configuration.

	non-PMI-PortIndication
Port indication for RI/CQI calculation applicable only for non-PMI feedback. The field shall be configured only if the portSubsetIndicator-r18 is configured.
A port indication for each rank R, indicating which R ports out of P ports to use within the sub-configuration. P corresponds to the number of bits with value 1 in the bitmap portSubsetIndicator-r18.

	nzp-CSI-RS-ResourceList
List of NZP CSI RS resources for the sub-configuration that is a (sub)set of NZP CSI-RS resource(s) of the CSI-RS resource set for channel measurement associated with the sub-configuration in the CSI report configuration. Value 0 refers to the first NZP CSI RS resource of the CSI-RS resource set, value 1 refers to the second NZP CSI RS resource of the CSI-RS resource set, and so on.

	powerOffset
When powerControlOffset is configured in a NZP CSI-RS resources indicated by nzp-CSI-RS-Resources, the power offset of PDSCH RE to NZP CSI-RS RE is equal to powerControlOffset - powerOffset.






The RAN1 description for the parameters within the Sub-configuration, CSI-ReportSubConfig, is indicated by a1-parameter and a2-parameter. However, the parameter field description about a1-parameter and a2-parameter were not captured appropriately in the RRC specification. 
Observation 1: Parameter field description about a1-parameter and a2-parameter were not captured appropriately in the RRC specification.
Proposal 1: Add parameter field description about a1-parameter and a2-parameter in the RRC specification.

Currently, according to the ongoing RAN2 running CR, the legacy CodebookConfig structure is utilized to capture the following parameter aspects for a1-parameter case: 
- codebook subset restriction, 
- rank restriction
- N1, N2 if single panel codebook is configured and additionally Ng if multi-panel codebook configured
- twoTX-CodebookSubsetRestriction,
Looking at the Rel-15 CodebookConfig IE definition, it contains all the parameters needed for a1-parameter case and are mandatory parameters except for typeISinglePanel-codebookSubsetRestriction-i2.
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Observation 2: Rel-15 CodebookConfig IE definition contains all the parameters needed for a1-parameter case and are mandatory parameters except for typeISinglePanel-codebookSubsetRestriction-i2.
However, as stated in Note 4 of R1-2312708, when only 1a) or both 1a) and 2) are configured in a CSI-ReportConfig, the typeISinglePanel-codebookSubsetRestriction-i2 has to be configured in each sub-configuration that includes port-subsetIndicator, when “reportQuantity” is set to ‘cri-RI-i1-CQI’, meaning that the parameter typeISinglePanel-codebookSubsetRestriction-i2 cannot be optionally configured for the case when “reportQuantity” is set to ‘cri-RI-i1-CQI’. Based on the above understanding, we propose that, add further information in the field description of codebookSubConfig, and state that for the case when reportQuantity set to 'cri-RI-i1-CQI', the parameter typeISinglePanel-codebookSubsetRestriction-i2 is mandatory to be configured in the CodebookConfig included for each sub-configuration that includes port-SubsetIndicator.

Proposal 2: It is proposed to add further information in the field description of codebookSubConfig, and state that for the case when reportQuantity is set to 'cri-RI-i1-CQI', the parameter typeISinglePanel-codebookSubsetRestriction-i2 is mandatory to be configured in the CodebookConfig included for each sub-configuration that includes port-SubsetIndicator.
Proposal 3: Send an LS to RAN2 providing clarity on the a1-parameters in codebookSubConfig.

[bookmark: _Toc138850584]Conclusion
Based on the above discussions, we have the following observations and proposals:
Observation 1: Parameter field description about a1-parameter and a2-parameter were not captured appropriately in the RRC specification.
Proposal 1: Add parameter field description about a1-parameter and a2-parameter in the RRC specification.
Observation 2: Rel-15 CodebookConfig IE definition contains all the parameters needed for a1-parameter case and are mandatory parameters except for typeISinglePanel-codebookSubsetRestriction-i2.
Proposal 2: It is proposed to add further information in the field description of codebookSubConfig, and state that for the case when reportQuantity is set to 'cri-RI-i1-CQI', the parameter typeISinglePanel-codebookSubsetRestriction-i2 is mandatory to be configured in the CodebookConfig included for each sub-configuration that includes port-SubsetIndicator.
Proposal 3: Send an LS to RAN2 providing clarity on the a1-parameters in codebookSubConfig.
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