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[bookmark: _Toc500788026]Start of changes
[bookmark: _Toc502437769]3	Definitions, symbols and abbreviations
<UNMODIFIED TEXT OMITTED>
[bookmark: _Toc502437771]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
CSI			Channel State Information
CSI-IM			CSI Intereference Measurement
CSI-RS			CSI Reference Signal
CS-RNTI			Configured Scheduling RNTI
LCG			Logical Channel Group
MCG			Master Cell Group
NZP CSI-RS			Non-Zero Power CSI-RS
PHR			Power Headroom Report
PTAG			Primary Timing Advance Group
QCL			Quasi co-location
RS			Reference Signal
SCG			Secondary Cell Group
SI			System Information
SpCell			Special Cell
SP			Semi-Persistent
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 Indicator
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
ZP CSI-RS			Zero PowerTPC-SRS-RNTI			Transmit Power Control-Sounding Reference Symbols-RNTI CSI-RS
[bookmark: _Toc502437789]5	MAC procedures
<UNMODIFIED TEXT OMITTED>
[bookmark: _Toc502437832]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 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 and reset beamFailureRecoveryTimer;
2>	consider the Beam Failure Recovery Request procedure successfully completed.
5.X	Handling of MAC CEs
5.X.1	General
This subclause specifies the requirements upon reception of the following MAC CEs:
-	SP CSI-RS / CSI-IM Resource Set Activation/Deactivation MAC CE;
-	Aperiodic CSI Trigger State Subselection MAC CE;
-	TCI States Activation/Deactivation for UE-specific PDSCH MAC CE;
-	TCI State Indication for UE-specific PDCCH MAC CE;
-	SP CSI reporting on PUCCH Activation/Deactivation MAC CE;
-	SP SRS Activation/Deactivation MAC CE;
-	PUCCH spatial relation Activation/Deactivation MAC CE;
-	SP ZP CSI-RS Resource Set Activation/Deactivation MAC CE.
5.X.2	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 SP CSI-RS / CSI-IM Resource Set Activation/Deactivation MAC CE 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:
1>	if the MAC entity receives an SP CSI-RS / CSI-IM Resource Set Activation/Deactivation MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the SP CSI-RS / CSI-IM Resource Set Activation/Deactivation MAC CE.
5.X.3	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 CE described in subclause 6.1.3.Y. 
The MAC entity shall:
1>	if the MAC entity receives an Aperiodic CSI trigger State Subselection MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding Aperiodic CSI trigger State Subselection MAC CE.
5.X.4	Activation/Deactivation of UE-specific PDSCH TCI state
The network may activate and deactivate the configured TCI states for PDSCH of a Serving Cell by sending the TCI States Activation/Deactivation for UE-specific PDSCH MAC CE described in subclause 6.1.3.Z. The configured TCI states for PDSCH are initially deactivated upon configuration and after a handover.
The MAC entity shall:
1>	if the MAC entity receives an TCI States Activation/Deactivation for UE-specific PDSCH MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the TCI States Activation/Deactivation for UE-specific PDSCH MAC CE.
5.X.5	Indication of TCI state for UE-specific PDCCH
The network may indicate a TCI state for PDCCH reception for a CORESET of a Serving Cell by sending the TCI State Indication for UE-specific PDCCH MAC CE described in subclause 6.1.3.Q. 
The MAC entity shall:
1>	if the MAC entity receives a TCI State Indication for UE-specific PDCCH MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the TCI State Indication for UE-specific PDCCH MAC CE.
5.X.6	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 SP CSI reporting on PUCCH Activation/Deactivation MAC CE described in subclause 6.1.3.E. The configured Semi-persistent CSI reporting on PUCCH is initially deactivated upon configuration and after a handover.
The MAC entity shall:
1>	if the MAC entity receives an SP CSI reporting on PUCCH Activation/Deactivation MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the SP CSI reporting on PUCCH Activation/Deactivation MAC CE.
5.X.7	Activation/Deactivation of Semi-persistent SRS 
The network may activate and deactivate the configured Semi-persistent SRS resource sets of a Serving Cell by sending the SP SRS Activation/Deactivation MAC CE described in subclause 6.1.3.R. The configured Semi-persistent SRS resource sets are initially deactivated upon configuration and after a handover.
The MAC entity shall:
1>	if the MAC entity receives an SP SRS Activation/Deactivation MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the SP SRS Activation/Deactivation MAC CE.
5.X.8	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 PUCCH spatial relation Activation/Deactivation MAC CE described in subclause 6.1.3.S. 
The MAC entity shall:
1>	if the MAC entity receives an PUCCH spatial relation Activation/Deactivation MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the PUCCH spatial relation Activation/Deactivation MAC CE.
5.X.9	Activation/Deactivation of semi-persistent ZP CSI-RS resource set
The network may activate and deactivate the configured Semi-persistent ZP CSI-RS resource set of a Serving Cell by sending the SP ZP CSI-RS Resource Set Activation/Deactivation MAC CE described in subclause 6.1.3.L. The configured Semi-persistent ZP CSI-RS resource sets are initially deactivated upon configuration and after a handover.
The MAC entity shall:
1>	if the MAC entity receives an SP ZP CSI-RS Resource Set Activation/Deactivation MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the SP ZP CSI-RS Resource Set Activation/Deactivation MAC CE.
Next modified section
6.1.3	MAC Control Elements (CEs)
<UNMODIFIED TEXT OMITTED>
[bookmark: _Toc500788037]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 6.1.3.10-1). 
-	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".


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	SP CSI-RS / CSI-IM Resource Set Activation/Deactivation MAC CE
The SP CSI-RS / CSI-IM Resource Set Activation/Deactivation MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has a variable size and consists of the following fields:
-	A/D: This field indicates whether the MAC CE is used to activate or deactivate indicated SP CSI-RS and CSI-IM resource set(s). The field is set to "1" to indicate activation, otherwise it indicates deactivation;
-	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 contains BWP-Id, as specified in TS 38.331 [8], of a downlink bandwidth part for which the MAC CE applies. The length of the BWP ID field is 2 bits;
-	SP CSI-RS resource set ID: This field contains an index of csi-RS-ResourceSetList containing Semi Persistent NZP CSI-RS resource sets, as specified in TS 38.331 [8], indicating the Semi Persistent NZP CSI-RS resource set, which should be activated or deactivated. The length of the field is 4 bits;
-	IM: This field indicates whether SP CSI-IM resource set indicated with SP CSI-IM resource set ID field should be activated/deactivated. If IM field is set to "1", SP CSI-IM resource set should be activated or deactivated (depending on A/D field setting). If IM field is set to "0", the octet containing SP CSI-IM resource set ID field is not present;
-	SP CSI-IM resource set ID: This field contains an index of csi-RS-ResourceSetList containing Semi Persistent CSI-IM resource sets, as specified in TS 38.331 [8], indicating the Semi Persistent CSI-IM resource set, which should be activated or deactivated. The length of the field is 4 bits;
-	TCI State IDi: This field contains TCI-StateId, as specified in TS 38.331 [8], of a TCI State, which is used as QCL source for the resource within the Semi Persistent NZP CSI-RS resource set indicated by SP CSI-RS resource set ID field. TCI State ID0 indicates TCI State for the first resource within the set, TCI State ID1 for the second one and so on. The length of the field is 6 bits. If A/D field is set to "0" then the octet containing this field is not present;
-	R: Reserved bit, set to "0".



Figure 6.1.3.X-1: SP CSI-RS / CSI-IM Resource Set Activation/Deactivation MAC CE
6.1.3.Y	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 a variable size consisting of 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 contains BWP-Id, as specified in TS 38.331 [8], of a downlink bandwidth part for which the MAC CE applies. The length of the BWP ID field is 2 bits;
- 	Ti: This field indicates the selection status of the Aperiodic Trigger States configured within CSI-aperiodicTriggerStateList, as specified in TS 38.331 [8]. T0 refers to the first trigger state within the list, T1 to the second one and so on. If the list does not contain entry with index I, MAC entity shall ignore the Ti field. The Ti field is set to "1" to indicate that the Aperiodic Trigger State i shall be mapped to the codepoint of the DCI CSI request field, as specified in TS 38.214 [7]. The codepoint to which the Aperiodic Trigger State is mapped is determined by its ordinal position among all the Aperiodic Trigger States with Ti field set to "1", i.e. the first Aperiodic Trigger State with Ti field set to "1" shall be mapped to the codepoint value 1, second Aperiodic Trigger State with Ti field set to "1" shall be mapped to the codepoint value 2 and so on. The maximum number of mapped Aperiodic Trigger States is 63; 
-	R: Reserved bit, set to "0".


  
Figure 6.1.3.Y-1: Aperiodic CSI Trigger State Subselection MAC CE
6.1.3.Z	TCI States Activation/Deactivation for UE-specific PDSCH MAC CE
The TCI States Activation/Deactivation 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 a variable size consisting of 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 contains BWP-Id, as specified in TS 38.331 [8], of a downlink bandwidth part for which the MAC CE applies. The length of the BWP ID field is 2 bits;
-	Ti: If there is a TCI state with TCI-StateId i as specified in TS 38.331 [8], this field indicates the activation/deactivation status of the TCI state with TCI-StateId i, otherwise MAC entity shall ignore the Ti field. The Ti field is set to "1" to indicate that the TCI state with TCI-StateId i shall be activated and mapped to the codepoint of the DCI Transmission Configuration Indication field, as specified in TS 38.214 [7]. The Ti field is set to "0" to indicate that the TCI state with TCI-StateId i shall be deactivated and is not mapped to the codepoint of the DCI Transmission Configuration Indication field. The codepoint to which the TCI State is mapped is determined by its ordinal position among all the TCI States with Ti field set to "1", i.e. the first TCI State with Ti field set to "1" shall be mapped to the codepoint value 1, second TCI State with Ti field set to "1" shall be mapped to the codepoint value 2 and so on. The maximum number of activated TCI states is 8;
-	R: Reserved bit, set to "0".


 
Figure 6.1.3.Z-1: TCI States Activation/Deactivation for UE-specific PDSCH MAC CE
6.1.3.Q	TCI State Indication for UE-specific PDCCH MAC CE
The TCI State Indication for UE-specific PDCCH MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. It 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 contains BWP-Id, as specified in TS 38.331 [8], of a downlink bandwidth part for which the MAC CE applies. The length of the BWP ID field is 2 bits;
-	CORESET ID: This field indicates a Control Resource Set identified with ControlResourceSetId as specified in TS 38.331 [8], for which the TCI State is being indicated. The length of the field is 2 bits;
-	TCI State ID: This field indicates the TCI state identified by TCI-StateId as specified in TS 38.331 [8] applicable to the Control Resource Set identified by CORESET ID field. The length of the field is 6 bits;
-	R: Reserved bit, set to "0".


 
Figure 6.1.3.Q-1: TCI State Indication for UE-specific PDCCH MAC CE
6.1.3.E	SP CSI reporting on PUCCH Activation/Deactivation MAC CE
The SP 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 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 contains BWP-Id, as specified in TS 38.331 [8], of a downlink bandwidth part for which the MAC CE applies. 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 TS 38.331 [8].  S0 refers to the first report configuration within the list with type set to "semiPersistentOnPUCCH", S1 to the second report configuration within the list with type set to "semiPersistentOnPUCCH" and so on. The Si field is set to "1" to indicate that the Semi-Persistent CSI report configuration i shall be activated. The Si field is set to "0" to indicate that the Semi-Persistent CSI report configuration i shall be deactivated. If there is no Semi-Persistent CSI report configuration i within the list, MAC entity shall ignore this field;
-	R: Reserved bit, set to "0".

 
Figure 6.1.3.W-1: SP CSI reporting on PUCCH Activation/Deactivation MAC CE
6.1.3.R	SP SRS Activation/Deactivation MAC CE
The SP SRS Activation/Deactivation MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has a variable size with following fields:
-	A/D: This field indicates whether the MAC CE is used to activate or deactivate indicated SP SRS resource set. The field is set to "1" to indicate activation, otherwise it indicates deactivation;
-	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 contains BWP-Id, as specified in TS 38.331 [8], of an uplink bandwidth part for which the MAC CE applies. The length of the BWP ID field is 2 bits;
-	SUL: This field indicates whether the MAC CE aaplies to the NUL carrier or SUL carrier configuration. This field is set to "1" to indicate it applies to the SUL carrier configuration, it is set to "0" to indicate it applies to the NUL carrier configuration;
-	SP SRS Resource Set ID: This field indicates the SP SRS Resource Set ID identified by SRS-ResourceSetId as specified in TS 38.331 [8], which is to be activated or deactivated. The length of the field is 4 bits;
-	Fi: This field indicates the type of a resource used as a spatial relationship for SRS resource within SP SRS Resource Set indicated with SP SRS Resource Set ID field. F0 refers to the first SRS resource within the resource set, F1 to the second one and so on. The field is set to "1" to indicate NZP CSI-RS resource index is used, it is set to "0" to indicate either SSB index or SRS resource index is used. The length of the field is 1 bit. This field is only present if MAC CE is used for activation, i.e. A/D field is set to "1";
-	Resource IDi: This field contains an identifier of the resource used for spatial relationship derivation for SRS resource i. Resource ID0 refers to the first SRS resource within the resource set, Resource ID1 to the second one and so on. If Fi is set to "0" and the first bit of this field is set to "1", then the remainder of this field contains SSB-Index as specified in TS 38.331 [8], if Fi is set to "0" and the first bit of this field is set to "0" then the remainder this field contains SRS-ResourceId as specified in TS 38.331 [8]. The length of the field is 7 bits. This field is only present if MAC CE is used for activation, i.e. A/D field is set to "1";
-	R: Reserved bit, set to "0".



Figure 6.1.3.R-1: SP SRS Activation/Deactivation MAC CE
6.1.3.S	PUCCH spatial relation Activation/Deactivation MAC CE
The PUCCH spatial relation Activation/Deactivation MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has a fixed size of 24 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 contains BWP-Id, as specified in TS 38.331 [8], of an uplink bandwidth part for which the MAC CE applies. The length of the BWP ID field is 2 bits;
-	PUCCH Resource ID: This field contains an identifier of the PUCCH resource ID identified by PUCCH-ResourceId as specified in TS 38.331 [8]. The length of the field is 7 bits;
-	Si: If there is a PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId i as specified in TS 38.331 [8], configured for the uplink bandwidth part indicated by BWP ID field, Si indicates the activation status of PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId i, otherwise MAC entity shall ignore this field. The Si field is set to "1" to indicate PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId i should be activated. The Si field is set to "0" to indicate PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId i should be deactivated. Only a single PUCCH Spatial Relation Info can be active for a PUCCH Resource at a time;
-	R: Reserved bit, set to "0".

 
Figure 6.1.3.S-1: PUCCH spatial relation Activation/Deactivation MAC CE
[bookmark: _Hlk508797655]6.1.3.L	SP ZP CSI-RS Resource Set Activation/Deactivation MAC CE
The SP ZP CSI-RS Resource Set relation Activation/Deactivation MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. It 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 contains BWP-Id, as specified in TS 38.331 [8], of a downlink bandwidth part for which the MAC CE applies. The length of the BWP ID field is 2 bits;
[bookmark: _Hlk508797672]-	SP ZP CSI-RS resource set ID: This field contains an index of sp-ZP-CSI-RS-ResourceSetsToAddModList, as specified in TS 38.331 [8], indicating the Semi Persistent ZP CSI-RS resource set, which should be activated or deactivated. The length of the field is 4 bits;
-	R: Reserved bit, set to "0".


Figure 6.1.3.L-1: SP ZP CSI-RS Resource Set Activation/Deactivation MAC CE
Next modified section
[bookmark: _Toc500788040]6.2	Formats and parameters
[bookmark: _Toc500788041]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

	100001–101111110111
	Reserved

	110000
	SP ZP CSI-RS Resource Set Activation/Deactivation

	110001
	PUCCH spatial relation Activation/Deactivation

	110010
	SP SRS Activation/Deactivation 

	110011
	SP CSI reporting on PUCCH Activation/Deactivation

	110100
	TCI State Indication for UE-specific PDCCH

	110101
	TCI States Activation/Deactivation for UE-specific PDSCH

	110110
	Aperiodic CSI Trigger State Subselection

	110111
	SP CSI-RS / CSI-IM Resource Set 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


End of changes
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