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1 Introduction

This contribution provides the text proposal to introduce the MAC CEs for NR MIMO in TS 38.321, according to RAN1 LS [1]. 
2 Discussions
The text proposal below covers subclauses 5, 6.1.3 and 6.2.1 of TS 38.321. 
=========== TEXT PROPOSAL START ===========
5
MAC procedures
<Text Removed Here>

5.17
Beam Failure Recovery Request procedure
The beam failure recovery request procedure is used for indicating to the serving gNB of a new SSB or CSI-RS when beam failure is detected on the serving SSB(s)/CSI-RS(s). Beam failure is detected by the lower layers and indicated to the MAC entity.
The MAC entity shall:

1>
if beam failure indication has been received from lower layers:
2>
start the beamFailureRecoveryTimer;
2>
initiate a Random Access procedure (see subclause 5.1) on the SpCell
1>
if the beamFailureRecoveryTimer expires:

2>
indicate beam failure recovery request failure to upper layers.

1>
if downlink assignment or uplink grant on the PDCCH addressed for the C-RNTI has been received:

2>
stop the beamFailureRecoveryTimer;
2>
consider the Beam Failure Recovery Request procedure successfully completed.
5.x
Activation/Deactivation of semi-persistent CSI-RS/CSI-IM resource set
The network may activate and deactivate the configured Semi-persistent CSI-RS/CSI-IM resource sets of a serving cell by sending the Activation/Deactivation of semi-persistent CSI-RS/CSI-IM resource set MAC control element described in subclause 6.1.3.x. The configured Semi-persistent CSI-RS/CSI-IM resource sets are initially deactivated upon configuration and after a handover.

The MAC entity shall:

-
if the MAC entity receives an Activation/Deactivation of semi-persistent CSI-RS/CSI-IM resource set MAC control element on a serving cell, the MAC entity shall indicate to lower layers the information regarding the Activation/Deactivation of semi-persistent CSI-RS/CSI-IM resource set MAC control element.
5.x
Aperiodic CSI trigger state subselection

The network may select among the configured aperiodic CSI trigger states of a serving cell by sending the Aperiodic CSI trigger state subselection MAC control element described in subclause 6.1.3.x. 
The MAC entity shall:

-
if the MAC entity receives an Aperiodic CSI trigger state subselection MAC control element on a serving cell, the MAC entity shall indicate to lower layers the information regarding the Aperiodic CSI trigger state subselection MAC control element.
5.x
Activation/Deactivation of PDSCH TCI state

The network may activate and deactivate the configured TCI states for PDSCH of a serving cell by sending the Activation/Deactivation of PDSCH TCI state MAC control element described in subclause 6.1.3.x. The configured TCI states for PDSCH are initially deactivated upon configuration and after a handover.
The MAC entity shall:

-
if the MAC entity receives an Activation/Deactivation of PDSCH TCI state MAC control element on a serving cell, the MAC entity shall indicate to lower layers the information regarding the Activation/Deactivation of PDSCH TCI state MAC control element.
5.x
Indication of TCI state for PDCCH

The network may indicate a TCI state for PDCCH reception (per CORESET) of a serving cell by sending the Indication of TCI state for PDCCH MAC control element described in subclause 6.1.3.x. 
The MAC entity shall:

-
if the MAC entity receives an Indication of TCI state for PDCCH MAC control element on a serving cell, the MAC entity shall indicate to lower layers the information regarding the Indication of TCI state for PDCCH MAC control element.
5.x
Activation/Deactivation of Semi-persistent CSI reporting on PUCCH 

The network may activate and deactivate the configured Semi-persistent CSI reporting on PUCCH of a serving cell by sending the Activation/Deactivation of Semi-persistent CSI reporting on PUCCH MAC control element described in subclause 6.1.3.x. The configured Semi-persistent CSI reporting on PUCCH are initially deactivated upon configuration and after a handover.
The MAC entity shall:

-
if the MAC entity receives an Activation/Deactivation of Semi-persistent CSI reporting on PUCCH MAC control element on a serving cell, the MAC entity shall indicate to lower layers the information regarding the Activation/Deactivation of Semi-persistent CSI reporting on PUCCH control element.
5.x
Activation/Deactivation of Semi-persistent SRS 

The network may activate and deactivate the configured Semi-persistent SRS resource sets on PUCCH of a serving cell by sending the Activation/Deactivation of Semi-persistent SRS MAC control element described in subclause 6.1.3.x. The configured Semi-persistent SRS resource sets are initially deactivated upon configuration and after a handover.
The MAC entity shall:

-
if the MAC entity receives an Activation/Deactivation of Semi-persistent SRS MAC control element on a serving cell, the MAC entity shall indicate to lower layers the information regarding the Activation/Deactivation of Semi-persistent SRS control element.
5.x
Activation/Deactivation of spatial relation of PUCCH resource 

The network may activate and deactivate a spatial relation for a PUCCH resource of a serving cell by sending the Activation/Deactivation spatial relation of PUCCH resource MAC control element described in subclause 6.1.3.x. 
The MAC entity shall:

-
if the MAC entity receives an Activation/Deactivation of spatial relation of PUCCH resource MAC control element on a serving cell, the MAC entity shall indicate to lower layers the information regarding the Activation/Deactivation of spatial relation of PUCCH resource control element.
============ NEXT TEXT PROPOSAL ===========
6.1.3
MAC Control Elements (CEs)
<Text Removed Here>

6.1.3.11
Duplication Activation/Deactivation MAC CE

The Duplication Activation/Deactivation MAC CE of one octet is identified by a 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 seven D-fields and one R-field. The Duplication Activation/Deactivation MAC CE is defined as follows (Figure 6.1.3.11-1). 

-
Di: this field indicates the activation/deactivation status of the PDCP duplication of DRB i where i is the ascending order of DRB IDs configured with duplication. The Di field is set to one to indication that the PDCP duplication of DRB i shall be activated. The Di field is set to zero to indicate that the PDCP duplication of DRB i shall be deactivated;
-
R: Reserved bit, set to "0".
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Figure 6.1.3.11-1: Duplication Activation/Deactivation MAC CE

Editor's Note: PDCP duplication is not complete and is targeted for completion in June 2018.

6.1.3.x
Activation/Deactivation of semi-persistent CSI-RS/CSI-IM resource set MAC CE

The Activation/Deactivation of semi-persistent CSI-RS/CSI-IM resource set MAC CE is identified by MAC PDU subheader with LCID as specified in Table 6.2.1-2. It has a variable size and is defined as follows (Figure 6.1.3.x-1):
-
A/D (1 bit): this field indicates activation/deactivation. "1"indicates activation for the SP CSI-RS/CSI-IM resource set; "0" indicates deactivation for the SP CSI-RS/CSI-IM resource set.

-
Cell ID (5 bits): this field indicates the identity of the Serving Cell for which the MAC CE applies.

-
BWP ID (2 bits): this field indicates the idneitify of the BWP for which the MAC CE applies.

-
P (1 bit): this field indicates the presence of SP CSI-IM resource set ID. "1" indicates the presence of SP CSI-IM resource set ID; "0" indicates the absence of SP CSI-IM resource set ID.

-
SP CSI-RS resource set ID (4 bits): this field indicates the ID of a CSI-RS resource set (i.e. refering to NZP-CSI-RS-ResourceSetConfigId) which is configured as Semi-persistent by RRC.

-
SP CSI-IM resource set ID (4 bits): this field indicates the ID of a CSI-IM resource set (i.e. refering to CSI-IM-ResourceSetConfigId) which is configured as Semi-persistent by RRC. The MAC entity shall ignore this field, if P field indicates absence of SP CSI-IM resource set ID.

-
TCI state ID i (6 bits): this field indicates the QCL relationship configured by RRC with TCI_State_Id for NZP-CSI-RS-ResourceConfigId i within the activated SP CSI-RS/CSI-IM resource set. This field is not present if A/D field indicates deactivation. N is the number of CSI-RS/CSI-IM resources configured by the gNB within the activated SP CSI-RS/CSI-IM resource set, and shall be no more than 64.
-
R: reserved bits, set to 0.
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Figure 6.1.3.x-1: Activation/Deactivation of semi-persistent CSI-RS/CSI-IM resource set MAC CE
6.1.3.x
Aperiodic CSI trigger state subselection MAC CE

The aperiodic CSI trigger state subselection MAC CE is identified by MAC PDU subheader with LCID as specified in Table 6.2.1-2. It has a variable size and is defined as follows (Figure 6.1.3.x-1):
-
Cell ID (5 bits): this field indicates the identity of the Serving Cell for which the MAC CE applies.

-
BWP ID (2 bits): this field indicates the idenity of the BWP Identify for which the MAC CE applies.

-
Pi: if trigger state ID i is configured, this field indicates whether the trigger state with trigger state ID i is selected; else, the MAC entity shall ignore the Pi field. The Pi field is set to "1" to indicate that the trigger state with trigger state ID i shall be selected. The Pi field is set to "0" to indicate that the trigger state with trigger state ID i shall not be selected. The number of Pi that is set to "1" shall be the configured bitwidth of the CSI request field in DCI. Each selected trigger state is associated with a codepoint in CSI request field in DCI, i.e. one-to-one mapping in decreasing order. N relies on the number of the apeirodic CSI trigger states configured by the gNB, and shall be no more than 16.
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Figure 6.1.3.x-1: Aperiodic CSI trigger state subselection MAC CE
6.1.3.x
Activation/Deactivation of PDSCH TCI state MAC CE
The Activation/Deactivation of PDSCH TCI state MAC CE is identified by MAC PDU subheader with LCID as specified in Table 6.2.1-2. It has a variable size and is defined as follows (Figure 6.1.3.x-1):
-
Cell ID (5 bits): this field indicates the identity of the Serving Cell for which the MAC CE applies.

-
BWP ID (2 bits): this field indicates the identity of the BWP for which the MAC CE applies.

-
Pi: if TCI state ID i is configured, this field indicates the activation/deactivation status of the TCI state with TCI state ID i for PDSCH; else, the MAC entity shall ignore the Pi field. The Pi field is set to "1" to indicate that the TCI state with TCI state ID i shall be activated. The Pi field is set to "0" to indicate that the TCI state with TCI state ID i shall be deactivated. N depends on the number of the TCI states configured by the gNB, but shall be no more than 8. Up to 8 TCI states can be activated for PDSCH simultaneously.
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Figure 6.1.3.x-1: Activation/Deactivation of PDSCH TCI state MAC CE
6.1.3.x
Indication of TCI state for PDCCH MAC CE
The Indication of TCI state for PDCCH MAC CE is identified by MAC PDU subheader with LCID as specified in Table 6.2.1-2. It has a fixed size and is defined as follows (Figure 6.1.3.x-1):
-
Cell ID (5 bits): this field indicates the identity of the Serving Cell for which the MAC CE applies.

-
BWP ID (2 bits): this field indicates the identity of the BWP for which the MAC CE applies.

-
TCI state ID (6 bits): this field indicates which TCI state ID is selected for the PDCCH of the corresponding CORESET.
-
CORESET ID (2 bits): this field indicates the CORESET index configured by RRC. 
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Figure 6.1.3.x-1: Indication of TCI state for PDCCH MAC CE
6.1.3.x
Activation/Deactivation of Semi-persistent CSI reporting on PUCCH MAC CE

The Activation/Deactivation of Semi-persistent CSI reporting on PUCCH MAC CE is identified by MAC PDU subheader with LCID as specified in Table 6.2.1-2. It has a fixed size and is defined as follows (Figure 6.1.3.x-1):
-
Cell ID (5 bits): this field indicates the identity of the Serving Cell for which the MAC CE applies.

-
BWP ID (2 bits): this field indicates the identity of the BWP for which the MAC CE applies.

-
Pi: if CSI reporting ID i is configured, this field indicates the activation/deactivation of the SP CSI reporting with SP CSI reporting ID i; else, the MAC entity shall ignore the Pi field. The Pi field is set to "1" to indicate that the SP CSI reporting with CSI reporting ID i shall be activated. The Pi field is set to "0" to indicate that the SP CSI reporting with CSI reporting ID i shall be deactivated. The activated SP CSI reporting shall not be more than 1 simultaneously.
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Figure 6.1.3.x-1: Activation/Deactivation of Semi-persistent CSI reporting on PUCCH MAC CE
6.1.3.x
Activation/Deactivation of Semi-persistent SRS MAC CE

The Activation/Deactivation of Semi-persistent SRS MAC CE is identified by MAC PDU subheader with LCID as specified in Table 6.2.1-2. It has a variable size and is defined as follows (Figure 6.1.3.x-1):
-
Cell ID (5 bits): this field indicates the identity of the Serving Cell for which the MAC CE applies.

-
BWP ID (2 bits): this field indicates the identity of the BWP for which the MAC CE applies.

-
SP SRS resource set ID (4 bits): this field indicates the SP SRS resources set with SRS-ResourceSetConfigId configured by RRC. 
-
S/U (1 bit): this field indicates whether the SP SRS resource set activated by the MAC CE is used for supplementary uplink or normal uplink. "1" indicates supplementary uplink; "0" indicates normal uplink.

-
Vi (2 bits): this field indicates the presence of a SSB ID i field or CSI-RS resource ID i field or SRS resource ID i field. "00" indicates SSB ID i (i.e. referring to SSB index), "01" indicates CSI-RS resource ID i (i.e. referring to NZP-CSI-RS-ResourceConfigId); "10" indicates SRS resource ID i (i.e. referring to SRS-ResourceConfigId).

-
A/D (1 bit): this field indicates activation/deactivation. "1" indicates activation for SRS;"0" indicates deactivation for SRS. 

-
R (1 bit): reserved bits.
-
SSB ID i/CSI-RS resource ID i/SRS resource ID i (7 bits): this field indicates spatial relationship for SRS-ResourceConfigId i within the activated SP SRS resource set indicated by the SP SRS resource set ID field. If A/D field indicates activation, this field is present; otherwise, this field is absent. N depends on the number of SRS resources configured by the gNB within the activated SP SRS resource set, and shall be no more than 32.
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Figure 6.1.3.x-1: Activation/Deactivation of Semi-persistent SRS MAC CE
6.1.3.x
Activation/Deactivation of spatial relation of PUCCH resource MAC CE

The Indication of spatial relation of PUCCH resource MAC CE is identified by MAC PDU subheader with LCID as specified in Table 6.2.1-2. It has a fixed size and is defined as follows (Figure 6.1.3.x-1):
-
Cell ID (5 bits): this field indicates the identity of the Serving Cell for which the MAC CE applies.

-
BWP ID (2 bits): this field indicates the identity of the BWP for which the MAC CE applies.

-
PUCCH resource ID (4 bits): this field indicates the PUCCH resource with PUCCH resource ID, i.e. PUCCH-resource-index, configured by RRC.

-
Pi: if spatial relation ID i is configured, this field indicates the activation/deactivation status of spatial relation i for the PUCCH resource indicated by the PUCCH resource ID field; else, the MAC entity shall ignore the Pi field. The Pi field is set to "1" to indicate that the spatial relation i shall be activated for the PUCCH resource indicated by the PUCCH resource ID field. The Pi field is set to "0" to indicate that the spatial relation i shall be deactivated. Only one spatial relation is activated for the PUCCH resource.

-
R: reserved bits.
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Figure 6.1.3.x-1: Activation/Deactivation of spatial relation of PUCCH resource MAC CE
============ NEXT TEXT PROPOSAL ===========
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
	Activation/Deactivation of Semi-persistent CSI-RS/CSI-IM resource set

	110010
	Aperiodic CSI trigger state subselection

	110011
	Activation/Deactivation of PDSCH TCI state

	110100
	Indication of TCI state for PDCCH 

	110101
	Acitvation/Deactivation of Semi-persistent CSI reporting on PUCCH

	110110
	Acitvation/Deactivation of Semi-persistent SRS

	110111
	Activation/Deactivation of spatial relation of PUCCH resource

	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


============ TEXT PROPOSAL END ============
3 Conclusion

RAN2 is suggested to adopt the text proposal in this contribution.
4 Reference

[1] R1-1801272, LS response to RAN2 on MAC CEs for beam management and CSI
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