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1 Introduction

Based on the discussion about MAC CE for beam management in our contribution [1] and the corresponding TS 38.321, we have the following text proposals for the MAC CE(s) for beam management 
2 Text proposal for 38.321
6.1.3.x
Semi-persistent CSI-RS Activation/Deactivation MAC CE
The Semi-persistent CSI-RS Activation/Deactivation MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has fixed size and is defined in Figure 6.1.3.x-1. The A field activates or deactivates the semi-persistent CSI-RS resources set as indicated by csi-ResourceConfigId in CSI-ResourceConfig with resourceType set to semiPersistent. The TCI State ID fieldindicate the TCI State ID as configured by tci-RS-SetId in tci-States, which is present for FR2 and indicates the QCL relationship for the semi-persistent CSI-RS resources set as activated by the A field. The Semi-persistent CSI-RS Activation/Deactivation MAC CE applies to the serving cell on which the UE receives the Semi-persistent CSI-RS Activation/Deactivation MAC CE.
The Semi-persistent CSI-RS Activation/Deactivation MAC Control Element is defined as follows:
· A: this field indicates the activation/deactivation status of the semi-persistent CSI-RS resources set configured by upper layers. The A field is set to "1" to indicate that the semi-persistent CSI-RS resources set configured by csi-ResourceConfigId shall be activated. The Ai field is set to "0" to indicate that the semi-persistent CSI-RS resources set configured by csi-ResourceConfigId shall be deactivated.
· TCI State ID: this field indicates the TCI State ID as configured by tci-RS-SetId, which indicates the QCL relationship for the semi-persistent CSI-RS resources set activated by the A field. 
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Figure 6.1.3.x-1: Semi-persistent CSI-RS Activation/Deactivation MAC CE
6.1.3.x
Semi-persistent CSI-IM Activation/Deactivation MAC CE
The Semi-persistent CSI-IM Activation/Deactivation MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has fixed size and is defined in Figure 6.1.3.x-1. The A field activates or deactivates the semi-persistent CSI-IM resources set as indicated by csi-IM-ResourceSetId. The TCI State ID field indicates the TCI State ID as configured by tci-RS-SetId in tci-States, which is present for FR2 and indicates the QCL relationship for the semi-persistent CSI-IM resources set as activated by the A field. The Semi-persistent CSI-IM Activation/Deactivation MAC CE applies to the serving cell on which the UE receives the Semi-persistent CSI-IM Activation/Deactivation MAC CE.
The Semi-persistent CSI-IM Activation/Deactivation MAC Control Elements is defined as follows (Figure 6.1.3.x-1):
· A: this field indicates the activation/deactivation status of the semi-persistent CSI-RS resources set configured by upper layers. The A field is set to "1" to indicate that the semi-persistent CSI-IM resources set configured by csi-IM-ResourceSetId shall be activated. The A field is set to "0" to indicate that the semi-persistent CSI-IM resources set configured by csi-IM-ResourceSetId shall be deactivated.
· TCI State ID: this field indicates the TCI State ID as configured by tci-RS-SetId, which indicates the QCL relationship for the semi-persistent CSI-IM resources set activated by the A field. 
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Figure 6.1.3.x-1: Semi-persistent CSI-RS Activation/Deactivation MAC CE
6.1.3.x
Aperiodic CSI trigger state subselection MAC CE

The aperiodic CSI trigger state subselection MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has variable size and is defined in Figure 6.1.3.x-1. The N number of octets with A fields are included in ascending order of the aperiodic CSI trigger state indicated by CSI-ReportConfigId of associatedReportConfigs in CSI-MeasConfig with reportTrigger set as aperiodic. The A field indicates whether the aperiodic CSI trigger state is selected for the 2N-1 codepoints in CSI request field in DCI. The aperiodic CSI trigger state subselection MAC CE applies to the serving cell on which the UE receives the aperiodic CSI trigger state subselection MAC CE.
The aperiodic CSI trigger state subselection MAC Control Elements is defined as follows (Figure 6.1.3.x-1):
· Ai: this field indicates whether the aperiodic CSI trigger state as configured by CSI-ReportConfigId is selected for the 2N-1 codepoints in the CSI request field in DCI. A1 corresponds to the value “1” of CSI-ReportConfigId, A2 corresponds to the value “2” of CSI-ReportConfigId and so on. The Ai field is set to "1" to indicate that the aperiodic CSI trigger state as indicated by the Ai field shall be selected. The Ai field is set to "0" to indicate that the aperiodic CSI trigger state as indicated by the Ai field shall not be selected. The maximum number of the Ai fields which can be set to “1” is 63. The first selected aperiodic CSI trigger state corresponds to the first code point in the CSI request field in DCI, the second selected aperiodic CSI trigger state corresponds to the second code point in the CSI request field in DCI and so on.
· R: reserved bit, set to "0".

[image: image3.emf]A7

A

k

A6

A

k-1

A5

A

k-2

A4

A

k-3

A3

A

k-4

A2 R A1

A

k-5

A

k-7

A

k-6

...

Oct 1

Oct N


Figure 6.1.3.x-1: Aperiodic CSI trigger state subselection MAC CE

6.1.3.x
Activation/Deactivation of TCI state(s) for UE-specific PDSCH MAC CE
The Activation/Deactivation of TCI state(s) for UE-specific PDSCH MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has varible size and is defined in Figure 6.1.3.x-1. The N number of octets with A fields are included in ascending order of the TCI state as indicated by tci-RS-SetID of tci-States in PDSCH-Config. The A field activates or deactivates the TCI state which indicates the QCL relationship for the UE specific PDSCH as configured by PDSCH-Config. The Activation/Deactivation of TCI state(s) for UE-specific PDSCH MAC CE applies to the serving cell on which the UE receives the Activation/Deactivation of TCI state(s) for UE-specific PDSCH MAC CE.
The Activation/Deactivation of TCI state(s) for UE-specific PDSCH MAC CE CE is defined as follows (Figure 6.1.3.x-1):
· Ai: this field indicates the activation/deactivation status of the TCI state configured by upper layers. A1 corresponds to the value “1” of tci-RS-SetID, A2 corresponds to the value “2” of tci-RS-SetID and so on. The Ai field is set to "1" to indicate that the TCI state as indicated by tci-RS-SetID shall be activated. The Ai field is set to "0" to indicate that the TCI state as indicated by tci-RS-SetID shall be deactivated. The maximum number of Ai field which can be set to “1” is 8. 
· R: reserved bit, set to "0".
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Figure 6.1.3.x-1: TCI state(s) for UE-specific PDSCH Activation/Deactivation MAC CE

6.1.3.x
Indication of TCI state(s) for UE specific NR-PDCCH per CORESET MAC CE

The Indication of TCI state(s) for UE specific NR-PDCCH per CORESET MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. The N number of octets with A fields are included in ascending order of the TCI state as indicated by TCI-RS-SetId of tciStatesPDCCH. The A field selects one TCI state configured per CORESET configured by ControlResourceSet. The Indication of TCI state(s) for UE specific NR-PDCCH per CORESET MAC CE applies to the serving cell on which the UE receives the Indication of TCI state(s) for UE specific NR-PDCCH per CORESET MAC CE.
The Indication of TCI state(s) for UE specific NR-PDCCH pe CORESET MAC CE is defined as follows (Figure 6.1.3.x-1):
· Ai: this field indicates whether the TCI state configured by upper layers is selected. A1 corresponds to the value “1” of TCI-RS-SetID, A2 corresponds to the value “2” of TCI-RS-SetID and so on. The Ai field is set to "1" to indicate that the TCI-RS-SetID shall be selected. The Ai field is set to "0" to indicate that the TCI-RS-SetID shall not be selected. The maximum number of Ai field which can be set to “1” is 1. 
· R: reserved bit, set to "0".
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Figure 6.1.3.15-1: TCI state for UE specific NR-PDCCH per CORESET Indication MAC CE

6.1.3.x
Semi-persistent CSI reporting (on PUCCH) Activation/Deactivation MAC CE

The Semi-persistent CSI reporting (on PUCCH) Activation/Deactivation MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has variable size and is defined in Figure 6.1.3.x-1. The N number of octets with A fields are included in ascending order of the semi-persistent CSI reporting as indicated by csi-reportConfigId of associatedReportConfigs (FFS: the configuration seems missing in RRC) with reportTrigger set to semiPersistentOnPUSCH.. The A field activates or deactivates the semi-persistent CSI reporting. The Semi-persistent CSI reporting (on PUCCH) Activation/Deactivation MAC CE applies to the serving cell on which the UE receives the Semi-persistent CSI reporting (on PUCCH) Activation/Deactivation MAC CE.
The Semi-persistent CSI reporting Activation/Deactivation MAC CE is defined as follows (Figure 6.1.3.16-1):
· Ai: this field indicates the activation/deactivation status of the semi-persistent CSI reporting configured by upper layers. A1 corresponds to the value “1” of csi-reportConfigId, A2 corresponds to the value “2” of csi-reportConfigId and so on. The Ai field is set to "1" to indicate that the semi-persistent CSI reporting configured by csi-reportConfigId shall be activated. The Ai field is set to "0" to indicate that the semi-persistent CSI reporting configured by csi-reportConfigId shall be deactivated. The maximum number of Ai field which can be set to “1” is 1. 
· R: reserved bit, set to "0".
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Figure 6.1.3.x-1: Semi-persistent CSI reporting (on PUCCH) Activation/Deactivation MAC CE
6.1.3.x
Semi-persistent SRS Activation/Deactivation MAC CE

The Semi-persistent SRS Activation/Deactivation MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1.-1. It has variable size and is defined in Figure 6.1.3.x-1. The N number of octets with A fields are included in ascending order of the semi-persistent SRS resources set indicated by srs-ResourceSetId included in SRS-ResourceSet. The A field activates or deactivates the semi-persistent SRS resources set. The M number of octets with QCL ID fields which are byte aligned equals to the number of the activated semi-persistent SRS resources set for which the corresponding frequency is FR2, and are included in ascending order to indicate the QCL ID as listed in spatialRelationInfo (FFS: the configuration seems missing in RRC.), which indicates the QCL relationship for the semi-persistent SRS resources set activated by the A field. The Semi-persistent SRS Activation/Deactivation MAC CE applies to the serving cell on which the UE receives the Semi-persistent SRS Activation/Deactivation MAC CE.
The Semi-persistent SRS Activation/Deactivation MAC CE is defined as follows:
· Ai: this field indicates the activation/deactivation status of the semi-persistent SRS resources set indicated by srs-ResourceSetId configured by upper layers. A1 corresponds to the value “1” of srs-ResourceSetId, A2 corresponds to the value “2” of srs-ResourceSetId and so on. The Ai field is set to "1" to indicate that the semi-persistent SRS resources set configured by SRS-ResourceSet as indicated by the Ai field shall be activated. The Ai field is set to "0" to indicate that the semi-persistent SRS resources set configured by SRS-ResourceSet as indicated by the Ai field shall be deactivated.
· QCL ID: this field indicates the QCL ID as listed in spatialRelationInfo, which indicates the QCL relationship for the semi-persistent SRS resources set activated by the A field. The first entry of the field indicates the QCL relationship with the first activated semi-persistent SRS resources set as listed in the A field for which the corresponding frequency is FR2, the second entry of the field indicates the QCL relationship with the second activated semi-persistent CSI-IM resources set as listed in the A field for which the corresponding frequency is FR2, and so on.
· R: reserved bit, set to "0".
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Figure 6.1.3.17-1: SP SRS Activation/Deactivation MAC CE

6.1.3.x
QCL for PUCCH resource Indicator MAC CE
The QCL for PUCCH resource Indicator MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1.-1. It has variable size as the number of PUCCH resource ID as indicated by pucch-ResourceId and the N number of octets with R fields are included in ascending order of PUCCH resource ID configured by RRC.The QCL for PUCCH resource Indicator MAC CE applies to the serving cell on which the UE receives the QCL for PUCCH resource Indicator MAC CE.
The QCL for PUCCH resource Indicator MAC CE is defined as follows (Figure 6.1.3.x-1):
· PUCCH resource ID: This field indicates ith PUCCH resource ID configured by RRC parameter. The first octet indicates the 1st PUCCH resource ID configured by upper layers, the second octet indicates the 2nd PUCCH resource ID configured by upper layers and so on.
· Ri: this field indicates the spatial relation configured by spatialRelationInfo of PUCCH-config for a PUCCH resource indicated by the PUCCH resource ID field. R1 corresponds to the 1st entry in the QCL relationships configured by upper layers, R2 corresponds to the 2nd entry in the QCL relationships configured by upper layers and so on. The Ri field is set to "1" to indicate that i-th entry in the QCL relationships is selected. The Ai field is set to "0" to indicate that i-th entry in the QCL relationships is not selected. For each PUCCH resource, the number of Ri fields (i=1, 2,…8) which are set to "1" shall be only one.
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Figure 6.1.3.x-1:  QCL for PUCCH resource Indicator MAC CE
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Figure 6.1.3.x-2:Indication QCL command

6.2.1
MAC subheader for DL-SCH and UL-SCH
The MAC subheader consists of the following fields:
-
LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC CE or padding as described in Tables 6.2.1-1 and 6.2.1-2 for the DL-SCH and UL-SCH respectively. There is one LCID field per MAC subheader. The LCID field size is 6 bits;

-
L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC CE in bytes. There is one L field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs and padding. The size of the L field is indicated by the F field;

-
F: The Format field indicates the size of the Length field. There is one F field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs and padding. The size of the F field is 1 bit. The value 0 indicates 8 bits of the Length field. The value 1 indicates 16 bits of the Length field;
-
R: Reserved bit, set to zero.

The MAC subheader is octet aligned.
Table 6.2.1-1 Values of LCID for DL-SCH
	Index
	LCID values

	000000
	CCCH

	000001–100000
	Identity of the logical channel

	100001–xxxxxx
	Reserved

	xxxxxx
	Semi-persistent CSI-RS Activation/Deactivation

	xxxxxx
	Semi-persistent CSI-IM Activation/Deactivation

	xxxxxx
	Aperiodic CSI trigger state subselection

	xxxxxx
	Activation/Deactivation of TCI state(s) for UE-specific PDSCH

	xxxxxx
	Indication of TCI state(s) for UE specific NR-PDCCH per CORESET

	xxxxxx
	Semi-persistent CSI reporting (on PUCCH) Activation/Deactivation

	xxxxxx
	Semi-persistent SRS Activation/Deactivation

	xxxxxx
	QCL for PUCCH resource Indicator

	111000
	Duplication Activation/Deactivation

	111001
	SCell Activation/Deactivation (4 octet)

	111010
	SCell Activation/Deactivation (1 octet)

	111011
	Long DRX Command

	111100
	DRX Command

	111101
	Timing Advance Command

	111110
	UE Contention Resolution Identity

	111111
	Padding


Table 6.2.1-2 Values of LCID for UL-SCH
	Index
	LCID values

	000000
	CCCH

	000001–100000
	Identity of the logical channel

	100001–110110
	Reserved

	110111
	Configured Grant Confirmation

	111000
	Multiple Entry PHR

	111001
	Single Entry PHR

	111010
	C-RNTI

	111011
	Short Truncated BSR

	111100
	Long Truncated BSR

	111101
	Short BSR

	111110
	Long BSR

	111111
	Padding
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