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1. Introduction
An LS [1] from RAN1 was sent to RAN2#123bis. And the content of LS is as below:
	RAN1 has discussed the SP-CSI reporting related issues and made the following agreements
•  From RAN1 perspective, up to 4 CSI report configurations can be configured in a BWP for SP CSI reporting on PUCCH where one or more report configurations can contain a list of sub-configuration(s).
Furthermore, it is agreed that
•  For the max number of sub-configurations Lmax in one CSI report configuration, the maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH
• For report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration, the maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH.



In this paper, we will further study the impacts of CSI reporting sub-configuration on RAN2 specification.
2. [bookmark: _Toc12718547]Discussion
[bookmark: OLE_LINK2]In RAN1, for SD and PD adaptation, a CSI report sub-configuration list has been introduced within CSI report configuration. According to [2], the parameters of one sub-configuration as below:
	Configure parameters in one sub-configuration within a CSI report configuration. 
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).
FFS: Note 4: For 1a), the values configured for codebook subset restriction, rank restriction, N1,N2,Ng, and twoTX-CodebookSubsetRestriction shall be consistent with the total number of enabled CSI-RS antenna ports in the bitmap portsubsetIndicator for that sub-configuration. These values override the corresponding ones in codebookConfig configured within the CSIReportConfig.


In RAN2#123B, it has been agreed to introduce a new MAC CE for activating/deactivating SP CSI report sub-configuration as below:
Agreements:
1. design a new MAC CE for activating/deactivating SP CSI report configurations and selecting N out of L subconfigurations for each CSI reportconfiguration.
2. The new MAC CE can be used to activate/deactivate configuration and sub-configuration. One new bit per sub-configuration will be added to activate/deactivate.  
As above, a new MAC CE could be used to activate/deactivate the SD and PD adaptation configurations, such as the CSI-RS antenna port subset or reduced power offset. For the new MAC CE, it is used to activate/deactivate both of multiple SP CSI reporting configurations and the corresponding multiple sub-configurations. Hence, the existing design of SP CSI reporting on PUCCH Activation/Deactivation MAC CE should be followed, and multiple new bits for activating/deactivating sub-configurations should be carried. According to LS [1], the max number of sub-configurations Lmax is 8. For each SP CSI reporting configuration, it needs 8 bits to indicate the activating/deactivating sub-configurations.
Moreover, a fixed-size new MAC CE requires 4-byte N field to indicate the activating/deactivating sub-configurations for 4 SP CSI reporting configurations. And a variable-size new MAC CE requires 1-byte L field. For each activated SP CSI reporting configuration, a variable-size new MAC CE requires additional 1-byte N field to indicate its activating/deactivating sub-configurations. In general, the overhead of the variable-size MAC CE is smaller than the fixed-size MAC CE. Hence, we prefer the variable-size SP CSI reporting MAC CE.
In final, the design for the new MAC CE is as below:
	[bookmark: _GoBack]6.1.3.y	 Enhanced SP CSI reporting on PUCCH Activation/Deactivation MAC CE
The enhanced SP CSI reporting on PUCCH Activation/Deactivation MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1. It has a variable size and consists of the following fields:
-	Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits;
-	BWP ID: This field indicates a UL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP ID field is 2 bits;
-	Si: This field indicates the activation/deactivation status of the Semi-Persistent CSI report configuration within csi-ReportConfigToAddModList, as specified in TS 38.331 [5]. S0 refers to the report configuration which includes PUCCH resources for SP CSI reporting in the indicated BWP and has the lowest CSI-ReportConfigId within the list with type set to semiPersistentOnPUCCH, S1 to the report configuration which includes PUCCH resources for SP CSI reporting in the indicated BWP and has the second lowest CSI-ReportConfigId and so on. If the number of report configurations within the list with type set to semiPersistentOnPUCCH in the indicated BWP is less than i + 1, MAC entity shall ignore the Si field. The Si field is set to 1 to indicate that the corresponding Semi-Persistent CSI report configuration shall be activated. The Si field is set to 0 to indicate that the corresponding Semi-Persistent CSI report configuration i shall be deactivated;
-	Ni,x: this field indicates the activation/deactivation status of the Semi-Persistent CSI report SubConfiguration x within csi-ReportSubConfigList of CSI-ReportConfigId i, as specified in TS 38.331 [5]. If Si set to 1, the octet corresponding to Ni,0 to Ni,7 is present. If Si set to 0, the octet corresponding to Ni,0 to Ni,7 is not present. N0,0 refers to the report SubConfiguration which includes PUCCH resources for SP CSI reporting in the indicated BWP and has the lowest csi-ReportSubConfigID within the list, N0,1 to the report SubConfiguration which includes PUCCH resources for SP CSI reporting in the indicated BWP and has the second lowest csi-ReportSubConfigID and so on. If the number of report SubConfigurations within the list with type set to csi-ReportSubConfigList in the indicated BWP is less than x + 1, MAC entity shall ignore the Ni,x field. The Ni,x field is set to 1 to indicate that the corresponding Semi-Persistent CSI report SubConfiguration x shall be activated. The Ni,x field is set to 0 to indicate that the corresponding Semi-Persistent CSI report SubConfiguration x shall be deactivated;
-	R: Reserved bit, set to 0.


Figure x: Enhanced SP CSI reporting on PUCCH Activation/Deactivation MAC CE



Proposal: A variable-size enhanced SP CSI reporting MAC CE as above should be introduced.
3. Conclusion and proposals
Based on the analysis in previous sections, the following observations and proposals are given: 
Proposal: A variable-size enhanced SP CSI reporting MAC CE as above should be introduced.
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