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	Reason for change:
	MAC CEs for NR MIMO, especially features regarding the beam management and CSI are not included in the TS 38.321.

RAN1 provided list of the MAC CE parameters for MIMO NR in R1-1721661. 

There are six items to be added in the specification.

Moreover RAN1 made one additional agreement on using MAC CE to provide spatial-relation for PUCCH (it was missed from the MAC CE parameter list excel).
Agreement:
- Modify the RRC parameter PUCCH-Spatial-relation-info as list. 
- Each entry can be SSB ID or, a CRI, or a SRI

- One or multiple SpatialRelationInfo IE(s) is included in the list.
- Introduce MAC-CE signalling to provide spatial relation information for a PUCCH resource to one of the entries in PUCCH-Spatial-relation-info
- If PUCCH-Spatial-relation-info includes one SpatialRelationInfo IE, UE applies the configured SpatialRelationInfo and no MAC-CE is used.
MAC-CE Impact:

MAC CE message
Description
Value range
Indication of spatial relation for PUCCH
Provides the spatial relation for a PUCCH resource
PUCCH resource ID | Bitmap of size [8]
(Bitmap activates one of the [8] entries within the RRC parameter PUCCH-Spatial-relation-info)


	
	

	Summary of change:
	Based on RAN1 input, the new MAC CE formats are introduced in this CR.

Summary of changes:
· TCI States Activation/Deactivation MAC CE is added in subclause 6.1.3.aa.

· TCI State Indication MAC CE is added in subclause 6.1.3.bb.

· Semi-Persistent CSI-RS/CSI-IM Activation/Deactivation MAC CE is added in subclause 6.1.3.cc.
· Aperiodic CSI Trigger State Indication MAC CE is added in subclause 6.1.3.dd.
· Semi-Persistent CSI Reporting Activation MAC CE is added in subclause 6.1.3.ee.
· Semi-persistent SRS activation MAC CE is added in subclause 6.1.3.ff.
· Spatial Relation Indication MAC CE is added in subclause 6.1.3.gg

· MAC subheader for DL-SCH is updated in subclause 6.2.1.
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	CHANGE START


3.2
Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

BSR


Buffer Status Report
BWP


Bandwidth Part

CE


Control Element

CS-RNTI


Configured Scheduling RNTI
LCG


Logical Channel Group
MCG


Master Cell Group
PHR


Power Headroom Report
PTAG


Primary Timing Advance Group
QCL


Quasi-collocation
SCG


Secondary Cell Group
SI


System Information

SpCell


Special Cell
SPS


Semi-Persistent Scheduling
SR


Scheduling Request
SS


Synchronization Signals

SSB


Synchronization Signal Block

STAG


Secondary Timing Advance Group
SUL


Supplementary Uplink

TAG


Timing Advance Group
TCI


Transmission Configuration Indication
TPC-CS-RNTI


Transmit Power Control-Configured Scheduling-RNTI
TPC-PUCCH-RNTI
Transmit Power Control-Physical Uplink Control Channel-RNTI

TPC-PUSCH-RNTI
Transmit Power Control-Physical Uplink Shared Channel-RNTI
TPC-SRS-RNTI


Transmit Power Control-Sounding Reference Symbols-RNTI
	NEXT CHANGE


6.1.3
MAC Control Elements
6.1.3.aa
TCI States Activation/Deactivation MAC CE
The TCI States Activation/Deactivation MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. This control element has a variable size.

The TCI States Activation/Deactivation MAC CE is defined as follows (figure 6.1.3.aa-1):

-
Ai: if there is a list of M TCI states configured with TCI-States which include a downlink RS set used as a QCL reference, as specified in TS 38.331 [8], this field indicates the activation/deactivation up to 8 TCI states from a list of M TCI states. The Ai field is set to "1" to indicate that the ith entry in the list of TCI-States shall be activated. The Ai field is set to "0" to indicate that the ith entry in the list of TCI-States shall be deactivated.

-
R: Reserved bit, set to "0". The number of this field is determined by M for byte align.
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Figure 6.1.3.aa-1: TCI States Activation/Deactivation MAC CE
6.1.3.bb
TCI State Indication MAC CE
The TCI States Indication MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. This control element has a fixed size and consist of a single octet defined as follows (figure 6.1.3.bb-1):

-
Long TCI State ID: this field identifies the one out of K TCI states configured with TCI-StatesPDCCH which is a subset of the TCI states defined in TCI-States, as specified in TS 38.331 [8], where K is less than or equal to M. The length of the field is 7 bits.
-
R: Reserved bit, set to "0".
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Figure 6.1.3.bb-1: TCI States Indication MAC CE
6.1.3.cc
Semi-Persistent CSI-RS/CSI-IM Activation/Deactivation MAC CE
The Semi-Persistent CSI-RS/CSI-IM Activation/Deactivation MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. This control element has a fixed size.

The Semi-Persistent CSI-RS/CSI-IM Activation/Deactivation MAC CE is defined as follows (figure 6.1.3.cc-1):
-
A/D: this field indicate the status of activation/deactivation of the CSI resources configured by upper layers. The A/D field is set to "1" the corresponding Semi-Persistent CSI-RS Resource Set ID and Semi-Persistent CSI-IM Resource Set ID shall be activated. The A/D field is set to "0" the corresponding Semi-Persistent CSI-RS Resource Set ID and Semi-Persistent CSI-IM Resource Set ID shall be deactivated.
-
Semi-Persistent CSI-RS Resource Set ID: this field identifies the index of NZP-CSI-RS-ResourceSetConfigId as configured by upper layers, where the length of this field is determined by ResourceSetMax which is configured by upper layers.
-
Semi-Persistent CSI-IM Resource Set ID: this field identifies the index of CSI-IM-ResourceSetConfigId as configured by upper layers, where the length of this field is determined by ResourceSetMax which is configured by upper layers.
-
Short TCI State ID: this field identifies the one out of TCI states configured with TCI-States which include a downlink RS set used as a QCL reference, as specified in TS 38.331 [8]. This field is included only if A/D field is activated. 
-
R: Reserved bit, set to "0". 
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Figure 6.1.3.cc-1: Semi-Persistent CSI-RS/CSI-IM Activation/Deactivation MAC CE

6.1.3.dd
Aperiodic CSI Trigger State Indication MAC CE
The Aperiodic CSI Trigger State Indication MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. This control element has a variable size.

The Aperiodic CSI Trigger State Indication MAC CE is defined as follows (figure 6.1.3.dd-1):

-
Ti: this field indicates the 2reportTriggerSize -1 codepoints of CSI request field from the list of S configured aperiodic trigger states defined by aperiodicReportTrigger, as specified in TS 38.331 [8], where reportTriggerSize is less than or equal to 6 and that the number of entries set to “1” is equal to 2reportTriggerSize. The This field is set to "1" to indicate that the ith aperiodicReportTrigger shall be used for triggering, and this field is set to "0" to indicate that the ith entry of aperiodicReportTrigger shall not be used for triggering.
-
R: Reserved bit, set to "0". The number of this field is determined by S for byte align.
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Figure 6.1.3.dd-1: TCI States Activation/Deactivation MAC CE
6.1.3.ee
Semi-Persistent CSI Reporting Activation MAC CE
The Semi-Persistent CSI Reporting Activation MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. This control element has a fixed size.

The Semi-Persistent CSI Reporting Activation MAC CE is defined as follows (figure 6.1.3.ee-1):

-
Si: this field indicates the one or more CSI reporting setting indications from L CSI reporting settings defined in ReportConfigList, as specified in TS 38.331 [8], where the length of the semi-persistent CSI reporting setting (L) is determined by ReportConfigMax. The Si field is set to "1" to indicate that the ith entry in the list of ReportConfig shall be activated. The Si field is set to "0" to indicate that the ith entry in the list of ReportConfig shall be deactivated.

-
R: Reserved bit, set to "0". The number of this field is determined by L for byte align.
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Figure 6.1.3.ee-1: Semi-Persistent CSI Reporting Activation MAC CE

6.1.3.ff
Semi-persistent SRS activation MAC CE
The Semi-persistent SRS activation MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. This control element has a fixed size.

The Semi-persistent SRS activation MAC CE is defined as follows (figure 6.1.3.ff-1):
-
A/D: this field indicate the status of activation/deactivation of the SRS resources configured by upper layers. The A/D field is set to "1" the corresponding Semi-Persistent SRS Resource Set ID and SSB/SRS resource/CSI-RS resource ID shall be activated. The A/D field is set to "0" the corresponding Semi-Persistent SRS Resource Set ID and SSB/SRS resource/CSI-RS resource ID shall be deactivated.
-
Type: this field indicate the type of spatial QCL reference resource for the indicated SRS resource. For the QCL reference resource among SSB/SRS/CSI-RS, if this field is set to "00" the spatial relation of corresponding Semi-Persistent SRS Resource Set will be configured via SSB. if this field is set to "01" the spatial relation of corresponding Semi-Persistent SRS Resource Set will be configured via another SRS resource. if this field is set to "10" the spatial relation of corresponding Semi-Persistent SRS Resource Set will be configured via CSI-RS.
-
Semi-Persistent SRS Resource Set ID: this field identifies the index of the SRS resource set with SRS-ResourceConfigId, as configured by upper layers, where the length of this field is determined by SRSResourceMax which is configured by upper layers.
-
SSB/SRS resource/CSI-RS resource ID: this field indicates the configuration of the spatial relation between a reference RS and the indicated SRS resource set. Reference RS can be SSB/CSI-RS resource/SRS resource indicated in this field.
-
R: Reserved bit, set to "0". 
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Figure 6.1.3.ff-1: Semi-persistent SRS activation MAC CE
6.1.3.gg
Spatial Relation Indication MAC CE
The Spatial Relation Indication MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. This control element has a fixed size.

The Spatial Relation Indication MAC CE is defined as follows (figure 6.1.3.gg-1):
-
PUCCH resource ID: this field indicates a PUCCH resource which will be used with the spatial relation information from one of the entries in PUCCH-SpatialRelationInfo.

-
SRi: this field indicates the one of the spatial relation information defined in PUCCH-SpatialRelationInfo, as specified in TS 38.331 [8], if PUCCH-SpatialRelationInfo includes only one SpatialRelationInfo IE, the configured SpatialRelationInfo is used and MAC-CE is not used. The SRi field is set to "1" to indicate that the ith entry in the list of PUCCH -SpatialRelationInfo shall be used. The SRi field is set to "0" to indicate that the ith entry in the list of PUCCH-SpatialRelationInfo shall not be used.
-
R: Reserved bit, set to "0". 
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Figure 6.1.3.gg-1: Spatial Relation Indication MAC CE
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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

	100001–110000
	Reserved

	110001
	Spatial Relation Indication

	110010
	Semi-persistent SRS activation

	110011
	Semi-Persistent CSI Reporting Activation

	110100
	Aperiodic CSI Trigger State Indication

	110101
	Semi-Persistent CSI-RS/CSI-IM Activation/Deactivation

	110110
	TCI State Indication

	110111
	TCI States Activation/Deactivation

	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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Long TCI State ID

R
Oct 1



...
T1
T2
T3
T4
T5
T6
T7
T8
T9
T10
T11
T12
T13
T14
T15
T16

TS-3
TS-2
TS-1
TS
R
R
R
R



Semi-Persistent SRS Resource Set ID

A/D
Oct 1
SSB/SRS resource/CSI-RS resource ID
R
Oct 2
R
R



PUCCH resource ID

Oct 1
Oct 2
SR1
SR2
SR3
SR4
SR5
SR6
SR7
SR8
R
R
R
R
R



...
S1
S2
S3
S4
S5
S6
S7
S8
S9
S10
S11
S12
S13
S14
S15
S16

SL-3
SL-2
SL-1
SL
R
R
R
R



Semi-Persistent CSI-RS Resource Set ID

A/D
Oct 1
Semi-Persistent CSI-IM Resource Set ID
R
Short TCI State ID
R
Oct 2
R



...
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16

AM-3
AM-2
AM-1
AM
R
R
R
R



