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1	Introduction
In Rel-18 NR, RAN1 has been specifying NES techniques in spatial and power domains, based on the following Rel-18 WID (RP-223540):
	Specify the following techniques in spatial and power domains
· [bookmark: _Hlk124010243]Specify necessary enhancements on CSI and beam management related procedures including measurement and report, and signaling to enable efficient adaptation of spatial elements (e.g. antenna ports, active transceiver chains) [RAN1, RAN2]
· Specify necessary enhancements on CSI related procedures including measurement and report, and signaling to enable efficient adaptation of power offset values between PDSCH and CSI-RS [RAN1, RAN2]
· Note: Above objectives are only for UE specific channels/signals
· Note: Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements



In this contribution, we discuss some of the RAN2 aspects to enable those techniques.
2	Discussion
Post RAN1#114, RAN1 agreed on the LS R1-2308674 which includes the following information to RAN2:
	RAN1 would also like to include two additional information to RAN2 (not necessarily RRC related) in this LS regarding Rel-18 MIMO and Network energy saving WIs:
…..
· For R18 network energy savings, RAN1 in RAN1#113 has agreed the following related to MAC-CE. RAN1 respectfully asks RAN2 to take this into account in their future work.

Agreement
For N>=1 CSI reporting corresponding to N out of L sub-configurations in one reportConfig where each sub-configuration corresponding to an SD adaptation pattern or/[and] a powerControlOffset value, 
· For A-CSI and SP-CSI on PUSCH report, support DCI-based triggering
· For A-CSI-RS, CPU and CSI-RS resource/port counting depend on N indicated sub-configurations
· FFS: How to do the counting
· FFS: For P-CSI-RS/SP-CSI-RS, CPU and CSI-RS resource/port counting depend on L or N sub-configurations
· For SP-CSI on PUCCH report, support MAC-CE-based triggering
· FFS: For P-CSI-RS/SP-CSI-RS, CPU and CSI-RS resource/port counting depend on L or N sub-configurations
Note: UE complexity reduction is not precluded
· For DCI-based triggering, 
· Alt 1: A triggering state corresponding to N sub-configurations is indicated via the existing CSI request field in DCI. Different triggering states could represent different subsets of L sub-configurations.
· The DCI is UE specific (in this case, legacy DCI format applies) 
· For MAC-CE based triggering 
· Opt 2: An indication to select to N sub-configurations in a MAC-CE is supported
· It is up to RAN2 to decide the signaling designs of the MAC-CE (including whether it is a new MAC CE or an existing MAC CE)
· Only one MAC CE is used for this triggering



Then, the following LS was received towards the end of RAN2#123bis:
	1. Overall Description:
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.

2. Actions:
To RAN2:
ACTION: 	RAN1 kindly ask RAN2 to take the above into account in their future work related to the MAC-CE design for SP-CSI reporting for Rel-18 NES.


In addition, the following was agreed in RAN2#123bis for the MAC CE design:
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.
1. 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.  
During the post-RAN2#123bis discussions, the MAC CE format/design has been discussed where the latest version by Rapporteur is copied below:
	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;
-	Ei: This field indicates whether (de)-activation for additional subconfigurations within the Semi-Persistent CSI report configuration CSI-ReportConfigId i is indicated. If Ei set to 1, the octet corripsonding to Ni,0 to Ni,7 is present. If Ei set to 0, the octet correspsonding to Ni,0 to Ni,7 is not present.
-	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 with type set to csi-ReportSubConfigList, 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 configurations 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




One open point with respect to the MAC CE design is whether to opt for a variable size or a fixed size MAC CE. We prefer a variable-size MAC CE for the following reasons:
· A variable-size MAC CE requires (1-octet) L field, and up to 4-octet (i.e., 1, 2, 3, or 4) Ni,x fields. Whereas a fixed-size MAC CE always requires 4-octet Ni,x fields. 
· Hence, given that there are cases with only 1 or 2 activated sub-configurations for SP reporting on PUCCH, from overhead perspective a variable-size MAC CE would be preferable. 

Observation 1: A variable-size MAC CE requires 1-octet L field, and up to 4-octet (i.e., 1, 2, 3, or 4) Ni,x fields. Whereas a fixed-size MAC CE always requires 4-octet Ni,x fields. Hence, given that there are cases with only 1 or 2 activated sub-configurations for SP reporting on PUCCH, from overhead perspective a variable-size MAC CE would be preferable.

Note that, the UE knows whether or not an octet associated for a CSI report configuration i is present in the MAC CE based on the corresponding value of Si (as explained above).

Proposal 1: For the new/enhanced MAC CE to enable sub-configurations selection for a CSI report configuration for SP CSI reporting on PUCCH, adopt a variable-size MAC CE.

For the case where a CSI report configuration is not configured with a list of sub-configurations, the following options and understanding were shared by the Rapporteur:
For the case where a reportconfig is not configured with csi-ReportSubConfigList, it would be good to understand what the common view is when the corresponding Si bit is set to 1:
· Option A: the understanding is the N bitmap in the corresponding octet will be set to 0s.
· Option B: capture that the MAC entity shall ignore the Ni,x field for the corresponding octet if the reportconfig is not configured with csi-ReportSubConfigList
· [bookmark: _Hlk149635525]Option C: the corresponding octet is not present if the reportconfig is not configured with csi-ReportSubConfigList (even if Si is set to 1)
· Option D: Ni,x fields for such reportconfig is already ignored per the text above already in such case. Nothing extra needs to be added.

In my understanding, it’s option D, given there are 0 subconfigs configured.

Since we support a variable size MAC CE, we think that Option C should be applicable in this case, i.e., the corresponding octet is not present if the reportconfig is not configured with csi-ReportSubConfigList (even if Si is set to 1).

[bookmark: _Hlk149636066]Proposal 2: For the new/enhanced MAC CE to enable sub-configurations selection for a CSI report configuration for SP CSI reporting on PUCCH, if a CSI report configuration is not configured with a list of sub-configurations, Ni,x fields (for sub-configurations selection) are absent from the MAC CE for this report configuration.

Looking at the current version of the running CR above, we see a need to clarify that the Ni,x fields are present in the MAC CE only if the report configuration contains a list of sub-configurations. 

Proposal 3: Adopt the following update in green to the TS 38.321 running CR – to clarify that the Ni,x fields are present in the MAC CE only if the report configuration contains a list of sub-configurations: 
	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 CSI-ReportConfigId i contains csi-ReportSubConfigList. 




3	Conclusion
Observation 1: A variable-size MAC CE requires 1-octet L field, and up to 4-octet (i.e., 1, 2, 3, or 4) Ni,x fields. Whereas a fixed-size MAC CE always requires 4-octet Ni,x fields. Hence, given that there are cases with only 1 or 2 activated sub-configurations for SP reporting on PUCCH, from overhead perspective a variable-size MAC CE would be preferable.

Proposal 1: For the new/enhanced MAC CE to enable sub-configurations selection for a CSI report configuration for SP CSI reporting on PUCCH, adopt a variable-size MAC CE.

Proposal 2: For the new/enhanced MAC CE to enable sub-configurations selection for a CSI report configuration for SP CSI reporting on PUCCH, if a CSI report configuration is not configured with a list of sub-configurations, Ni,x fields (for sub-configurations selection) are absent from the MAC CE for this report configuration.

Proposal 3: Adopt the following update in green to the TS 38.321 running CR – to clarify that the Ni,x fields are present in the MAC CE only if the report configuration contains a list of sub-configurations: 
	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 CSI-ReportConfigId i contains csi-ReportSubConfigList. 
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