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Introduction
The current implementation of CSI-ReportSubConfig in RRC is based on the last received RAN1 parameter list in R1-2312705 [1]. In the most recent RRC CR [4] the rapporteur has used the abovementioned parameter list and suggestions based on RIL [N042] [2] as discussed during RAN2#125: 
[N042] On RIL for Network Energy Savings [Proposed Status: ToDo]
R2-2401171	[N042] On RIL for Network Energy Savings	Nokia, Nokia Shanghai Bell	discussion	Rel-18	FS_Netw_Energy_NR
Proposal 1: Include all the optional parameters indicated by RAN1 by referring to similar definitions from the existing parameters in CSI-ReportConfig.  If feasible also consider to define the parameters in option 1a and 1b as a CHOICE.
Proposal 2: The IE description to be updated to indicate that the portSubsetIndicator and a list of nzp-CSI-RS-resources in same CSI report sub-configuration.
-	Rapporteur agrees it should be choice but didn’t want to duplicate the spec so didn’t include all sub-configuration.
=>	This will be fixed in the rapporteur CR directly after some offline discussion with Nokia and anyone else interested
=>	Noted  
In our understanding this IE is not yet fully compliant with RAN1 agreements. In this contribution we discuss further CSI-ReportSubConfig corrections related to RILs [H080] and [H081]. 

[bookmark: OLE_LINK462][bookmark: OLE_LINK463]Discussion on open issues
Implementation of codebookSubConfig-r18 
Our understanding is that all legacy codebookConfig parameters from codebook type 1 need to be included in the subConfig, as highlighted in the figure below. Therefore the rapporteur has used the codebookConfig IE while defining the codebookSubConfig-r18 with the restriction that the network always sets the codebookType to type1. An alternative solution would be to create a separate IE for the codebookSubConfig which would include only the type 1 codebook parameters, as proposed in R2-2401218 [3] proposal 6. We think both solutions are correct but slightly prefer the current implementation as it has less redundant text. 
[image: ]
Figure 1 codebookConfig parameters required in the codebookSubConfig

The reason why we think all codebookConfig parameters are needed is that we need to cover several cases described in TS 38.214 section 5.2.1.4.1.
	5.2.1.4.1 Resource Setting configuration
<text omitted>
If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by [csi- ReportSubConfigList]: 
- The UE expects to be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel' or 'typeI-MultiPanel'. If the UE indicates a capability for supporting mixed codebook combination in a slot with [ABC], each sub-configuration can be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel' or 'typeI-MultiPanel'. 
- Each sub-configuration can be configured with an antenna port subset using the higher layer bitmap parameter [port-subsetIndicator] which contains the bit sequence 𝑝0, 𝑝1, . . . , 𝑝𝑃𝑚−1, where 𝑝0 is the MSB and 𝑝𝑃m−1 is the LSB, bit 𝑝𝑖 corresponds to antenna port 3000 + i, and 𝑃m is the number of ports nrofPorts configured for the CSI-RS resources(s) within a NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement that corresponds to the CSI-ReportConfig. A bit value 0 in [port-subsetIndicator] indicates that the corresponding antenna port is disabled for the sub-configuration, whereas bit value 1 indicates that the antenna port is enabled and belongs to the antenna port subset for the sub-configuration. For the derivation of PMI, antenna ports corresponding to all bits with value of 1 in [port-subsetIndicator] are mapped to consecutive antenna ports starting at CSI-RS antenna port 3000 in increasing order of the bit position in [port-subsetIndicator].
- If a sub-configuration is configured with an antenna port subset, then the sub-configuration can be configured with a [RI restriction parameter] and, if the number of antenna ports of the subset greater than 2, with [n1-n2 parameter] if the higher layer parameter codebookType is set to 'typeI-SinglePanel' or with [ng-n1-n2 parameter] if the higher layer parameter codebookType is set to 'typeI-MultiPanel', and, if the corresponding number of antenna ports of the subset is 2, with twoTX-CodebookSubsetRestriction, where the parameters [RI restriction], [n1-n2], [ng-n1-n2], twoTX-CodebookSubsetRestriction are as described in Clauses 5.2.2.2.1 and 5.2.2.2.2. If a sub-configuration is configured with an antenna port subset, and if higher layer parameter reportQuantity is set to 'cri-RI-i1-CQI', and if the higher layer parameter codebookType is set to 'typeI-SinglePanel', then the sub-configuration can be configured with higher layer parameter typeI-SinglePanel-codebookSubsetRestriction-i2, where typeI-SinglePanel-codebookSubsetRestriction-i2 is as described in Clause 5.2.2.2.1.
- If a sub-configuration is configured with an antenna port subset, and if the CSI-ReportConfig that contains a mix of sub-configuration(s) each corresponding to 'typeI-SinglePanel' some other sub-configuration(s) each corresponding to 'typeI-MultiPanel', then the sub-configuration(s) can be configured with the higher layer parameter codebookMode.
<text omitted>



Therefore we came to the following conclusion: 
Observation 1: The current implementation of codebookSubConfig-r18 is correct and in line with RAN1 agreements and specification.

Implementation of non-PMI-PortIndication-r18 
The need to include the non-PMI-PortIndication-r18 was indicated by RAN1 in a note in the parameter description for csi-ReportSubConfig. It is described as follows:
[image: ]
Figure 2 non-PMI-PortIndication description in csi-ReportSubConfig

The current implementation of this parameter is based on the TP from R2-2401171 [2]. After further checking with RAN1, we think this implementation does not cover all intended cases and we should reuse the legacy sequence list. For this issue we can imagine a sub-configuration as a legacy configuration and in this case this parameter is the same as the legacy, but per sub-configuration. The RAN1 definition of non-PMI-PortIndication for a sub-configuration is the same as for a legacy configuration. The description also needs to be changed to the following: 
“Port indication for RI/CQI calculation applicable only for non-PMI feedback. The field shall be configured only if the portSubsetIndicator-r18 is configured. For each CSI-RS resource in the linked ResourceConfig for channel measurement, 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.”
Proposal 1: [H081] Update the non-PMI-PortIndication to use the legacy sequence list and adopt the TP from Annex 1. 

Location of the CSI-ReportSubConfig IE
The implementation of non-PMI-PortIndication reuses the legacy PortIndexFor8Ranks, which is included in CSI-ReportConfig. In this case, according to the ASN.1 guidelines, the PortIndexFor8Ranks should be separated as an independent IE, or we should move the CSI-ReportSubConfig into the CSI-ReportConfig (as the CSI-ResportSubConfig is only used in CSI-ReportConfig). 
Observation 2: The use of legacy PortIndexFor8Ranks necessitates ASN.1 structure change for CSI-ReportSubConfig. RAN2 needs to choose from the following two options:
1) PortIndexFor8Ranks is separated as an independent IE,
2) move the CSI-ReportSubConfig into the CSI-ReportConfig.
We think both solutions are correct but slightly prefer the second alternative as the CSI-ResportSubConfig is only used in CSI-ReportConfig.
Proposal 2: [H080] Move the CSI-ReportSubConfig into the CSI-ReportConfig IE.

Conclusion
[bookmark: OLE_LINK3][bookmark: _GoBack]In this contribution, the following observations and proposals were made:
Observation 1: The current implementation of codebookSubConfig-r18 is correct and in line with RAN1 agreements and specification.
Proposal 1: [H081] Update the non-PMI-PortIndication to use the legacy sequence list and adopt the TP from Annex 1. 
Observation 2: The use of legacy PortIndexFor8Ranks necessitates ASN.1 structure change for CSI-ReportSubConfig. RAN2 needs to choose from the following two options:
1) PortIndexFor8Ranks is separated as an independent IE
2) move the CSI-ReportSubConfig into the CSI-ReportConfig
Proposal 2: [H080] Move the CSI-ReportSubConfig into the CSI-ReportConfig IE.
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Annex 1: TP for 38.331
[bookmark: _Toc60777158][bookmark: _Toc156130293][bookmark: _Hlk54206873]6.3.2	Radio resource control information elements
<<<<<<<<<<<<<<<<<<<<<<<<<<<<unchanged text omitted>>>>>>>>>>>>>>>>>>>>>>>>>>>
[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              SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourcesPerConfig)) OF 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

	1 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. For each CSI-RS resource in the linked ResourceConfig for channel measurement, a 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.
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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 CSl-ReportConfig
- When only 1b) or both of 1b) and 2) are configured in a CSI-ReportConfig, the non-PMI-Portindication, or
typelsinglePanel-codebookSubsetRestriction-i2 is configured in CSI-ReportConfig instead of in sub-configuration
- When only 1a) or both 1a) and 2) are configured in a CS-ReportConfig,

o For reportQuantity set to cri-RI-11-CQI', typelSinglePanel-codebookSubsetRestriction-2 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 i the non-PMI-Portindication correspond to enabled ports in the bitmap
port-subsetindicator

= If non-PW-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 'typel-SinglePanel’ and at least one sub-configuration corresponding
to 'typel-MultiPaner, codebookMode is configured in each sub-configuration that includes port-subsetindicator
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