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1 Introduction
The TP for MAC CEs to support beam management and CSI acquisition based on our discussion paper [1]. It is intend to:
1. Capture the new MAC CEs required by RAN1 to support beam management and CSI acquisition;
2. Be used as the baseline for further discussion and subject to change based on new RAN1 agreements. 
2 TP for new MAC CEs
[bookmark: _Toc502437837]6.1.3	MAC Control Elements (CEs)
[bookmark: _Toc502437838]6.1.3.12	SP CSI reporting Activation/Deactivation MAC CE
The SP CSI reporting activation/deactivation MAC CE is identified by MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has a fixed size and consists of a single octet containing eight SPR fields. The SP CSI reporting Activation/Deactivation MAC CE is defined as follows (Figure 6.1.3.12-1):
-	SPRi: if there is a csi-ReportConfig with reportConfigId i as specified in TS 38.331 [8] with reportConfigType set to semiPersistent, this field indicates the activation/deactivation status of the CSI-ReportConfig with reportConfigId i, else the MAC entity shall ignore the SPRi field. The SPRi field is set to "1" to indicate that the CSI-ReportConfig with reportConfigId i shall be activated. The SPRi field is set to "0" to indicate that the CSI-ReportConfig with reportConfigId i shall be deactivated; 


Figure 6.1.3.12-1 SP CSI reporting Activation/Deactivation MAC CE
6.1.3.13	SP CSI-RS/CSI-IM Activation/Deactivation MAC CE
The SP CSI-RS/CSI-IM activation/deactivation MAC CE is identified by MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has a variable size. The SP CSI-RS/CSI-IM activation/deactivation MAC CE is defined as follows (Figure 6.1.3.13-1):
-	A/D: this field indicates the activation/deactivation status of the SP CSI-RS/CSI-IM. It is set to "1" to indicate that the SP CSI-RS/CSI-IM shall be activated. It is set to "0" to indicate that the SP CSI-RS/CSI-IM shall be deactivated;
-	A/P: this field indicates the absence/presence of the CSI-IM resource set ID field. It is set to "1" to indicate that the CSI-IM resource set ID field shall be present. It is set to "0" to indicate that the CSI-IM resource set ID field shall be absent;
-	ID Length: this field indicates the length of the TCI_State_ID. The length of the field is 3 bits;
-	CSI-RS resource set ID: this field indicates the csi-ResourceSetId of the addressed SP CSI-RS resource set as specified in TS 38.331 [8]. The length of the field is 4 bits;
-	CSI-IM resource set ID: this field indicates the csi-IM-ResourceConfigId of the addressed SP CSI-IM as specified in TS 38.331 [8]. The length of the field is 4 bits;

-	TCI State IDi: this field indicates TCI State ID of the SP CSI-RS resource i where i is the ascending order of nzp-csi-rs-ResourceIds configured in the SP CSI-RS resource set as specified in TS 38.331 [8]. The length of the field is 6 bits;
-	R: reserved bit, set to "0";


Figure 6.1.3.13-1 SP CSI-RS/CSI-IM Activation/Deactivation MAC CE
6.1.3.14	Aperiodic CSI trigger State Sub-selection MAC CE
The aperiodic CSI trigger State Sub-selection MAC CE is identified by MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has a variable size and consists of variable number of AC fields. The number of AC fields is relevant to the number of configured CSI triggering states (Sc). The aperiodic CSI trigger state sub-selection MAC CE is defined as follows (Figure 6.1.3.14-1):
-	ACi: if there is a csi-TriggerState with triggerStateId i in AperiodicReportTrigger as specified in TS 38.331 [8], this field indicates the activation/deactivation status of the CSI-TriggerState with triggerStateId i, else the MAC entity shall ignore the ACi field. The ACi field is set to "1" to indicate that the CSI-TriggerState with triggerStateId i shall be activated. The ACi field is set to "0" to indicate that the CSI-TriggerState with triggerStateId i shall be deactivated; 


Figure 6.1.3.14-1 Aperiodic CSI trigger State Sub-selection MAC CE 
6.1.3.15	NR-PDCCH TCI Indication MAC CE
The NR-PDCCH TCI Indication MAC CE is identified by MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has a variable size. The number of TCI fields is relevant to the number of configured TCI states (K). The NR-PDCCH TCI Indication MAC CE is defined as follows (Figure 6.1.3.15-1):
-	CORESET ID: this field indicates controlResourceSetId of the addressed CORESET as specified in TS 38.331 [8]. The length of the field is 4 bits;
-	TCIi: if there is a tci-State with tci-State-Id i for the ControlResourceSet as specified in TS 38.331 [8], this field indicates the activation/deactivation of the TCI-State with tci-State-Id i,  else the MAC entity shall ignore the TCIi field. The TCIi field is set to "1" to indicate that the TCI-State with tci-State-Id i shall be activated. The ACi field is set to "0" to indicate that the TCI-State with tci-State-Id i shall be deactivated;
-	R: reserved bit, set to "0";


Figure 6.1.3.15-1 NR-PDCCH TCI Indication MAC CE  
6.1.3.16	NR-PDSCH TCI Activation/Deactivation MAC CE
The NR-PDSCH TCI activation/deactivation MAC CE is identified by MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has a variable size and consists of variable number TCI fields. The number of TCI fields is relevant to the number of configured TCI states (M). The NR-PDSCH TCI activation/deactivation MAC CE is defined as follows (Figure 6.1.3.16-1):
-	TCIi: this field indicates the presence/absence of the TCI-State with tci-State-Id i in the the DCI transmitted by a PDCCH, else the MAC entity shall ignore the TCIi field. The TCIi field is set to "1" to indicate that the TCI-State with tci-State-Id i shall be present in the DCI. The TCIi field is set to "0" to indicate that the TCI-State with tci-State-Id i shall be absent in the DCI.


Figure 6.1.3.16-1 NR-PDCCH TCI Indication MAC CE  
6.1.3.17	SP SRS Activation/Deactivation MAC CE
The SP SRS activation MAC CE is identified by MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has a variable size.  The SP SRS activation MAC CE is defined as follows (Figure 6.1.3.17-1):
-	A/D: this field indicates the activation/deactivation status of the SP SRS resource set. It is set to "1" to indicate that the SP SRS resource set shall be activated. It is set to "0" to indicate that the SP SRS resource set shall be deactivated;
-    SRS resource set ID: this field indicates srs-ResourceSetId of the corresponding SRS-ResourceSet as specified in TS 38.331 [8]. The length of the field is 4 bits;
-	RS type 1: this field indicates whether CSI-RS ID is used.  ‘1’ indicates CSI-RS ID is used, and the following RS type2 field and RS ID are used to indicate the CSI-RS ID; ‘0’ indicates CSI-RS ID is not used;
-	RS type 2: this field indicates whether SSB ID or SRS ID is used.  ‘1’ indicates SSB ID is used, and the following RS ID field is used to indicate the SSB ID; ‘0’ indicates SRS ID is used, and the following RS ID except the least significant bit is used to indicate the SRS ID;
-	RS ID: this field indicates the ID of the reference signal. The length of the field is 5 bits for SRS, 6 bits for SSB and 7bits for CSI-RS.



Figure 6.1.3.17-1 SP SRS Activation/Deactivation MAC CE  
6.1.3.18	SP ZP CSI-RS Activation/Deactivation MAC CE
The SP ZP CSI-RS activation/deactivation MAC CE is identified by MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has a fixed size and consists of a single octet. The SP ZP CSI-RS activation/deactivation MAC CE is defined as follows (Figure 6.1.3.18-1):
-	A/D: this field indicates the activation/deactivation status of the SP ZP CSI-RS resource set. It is set to "1" to indicate that the SP ZP CSI-RS resource set shall be activated. It is set to "0" to indicate that the SP ZP CSI-RS resource set shall be deactivated;
-    SP ZP CSI-RS resource set ID: this field indicates [zp-csi-rs-ResourceSetId] of the addressed SP ZP CSI-RS resource set as specified in TS 38.331 [8]. The length of the field is 4 bits;


Figure 6.1.3.18-1 SP ZP CSI-RS Activation/Deactivation MAC CE  
6.1.3.19          PUCCH UL beam indication MAC CE 
The PUCCH UL beam indication MAC CE is identified by MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has a fixed size and consists of two octets. The PUCCH UL beam indication MAC CE is defined as follows (Figure 6.1.3.19-1):
-	PUCCH Resource ID: this field indicates pucch-ResourceSetId of the addressed PUCCH resource as specified in TS 38.331 [8]. The length of the field is 4 bits;
-    RSi: if there is a referenceSignal with pucch-SpatialRelationInfoId i for the PUCCH resource as specified in TS 38.331 [8], this field indicates the activation/deactivation of the referenceSignal with pucch-SpatialRelationInfoId i, else the MAC entity shall ignore the RSi field. The RSi field is set to "1" to indicate that the referenceSignal with pucch-SpatialRelationInfoId i shall be activated. The RSi field is set to "0" to indicate that the referenceSignal with pucch-SpatialRelationInfoId i shall be deactivated;


Figure 6.1.3.19-1 PUCCH UL beam indication MAC CE
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