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1	Introduction

In RAN#99 [1], it was agreed, for Rel 18 WI on network energy savings, to focus on the following as one of the objectives:
3. Specify the following techniques in spatial and power domains
· 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


The following agreement was made in RAN1#113:
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

In this paper, we discuss the MAC CE design options for the MAC CE triggering for SP CSI.


2	SP CSI on PUCCH
RAN1 has agreed to support L sub-configurations in one report configuration out of which N sub-configurations may be selected. For A-CSI and SP-CSI on PUSCH, RAN1 will use DCI but for SP-CSI on PUCCH, the selection is MAC CE based. 
There is existing functionality for SP-CSI activation where the gNB activates the UE’s Semi-persistent reporting on PUCCH via the MAC layer. This is done by a MAC Control Element (MAC-CE) called “SP CSI reporting on PUCCH Activation/Deactivation MAC CE” as specified in 3GPP TS 38.321 (section 6.1.3.16). This MAC-CE has a fixed size of 16 bits with 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 3GPP TS 38.331. 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. 
· 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;
· R: Reserved bit, set to 0.





The existing MAC CE does not seem to have enough R bits such that it would be possible to indicate N out of L subconfigurations for each SP CSI report configuration activated. The MAC CE should contain indication of the SP CSI report configuration and indications of which N out of L subconfigurations of that SP CSI report configuration are active. As RAN1 agreements say “For MAC-CE based triggering… Only one MAC CE is used for this triggering” our proposal is to have one MAC CE which can activate/deactivate SP CSI reporting configurations and to N out of L subconfigurations of that SP CSI report configuration.


[bookmark: _Toc146869361]RAN2 to design a new MAC CE for activating/deactivating SP CSI report configurations and selecting N out of L subconfigurations for each CSI reportconfiguration.

The exact design will depend on values N and L and RAN2 can wait for RAN1 agreements and input before finalizing the MAC CE.

1. The exact design will depend on values N and L and RAN2 can wait for RAN1 agreements and input before finalizing the MAC CE 

Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to design a new MAC CE for activating/deactivating SP CSI report configurations and selecting N out of L subconfigurations for each CSI reportconfiguration.
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