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5
MAC procedures
<UNNECESSARY PARTS OMITTED>
5.13
Activation/Deactivation of SCells

If the MAC entity is configured with one or more SCells, the network may activate and deactivate the configured SCells. The SpCell is always activated. The network activates and deactivates the SCell(s) by sending Activation/Deactivation and/or Hibernation MAC control element(s) described in subclause 6.1.3.8 and 6.1.3.X respectively. Furthermore, the MAC entity maintains a sCellDeactivationTimer timer per configured SCell (except the SCell configured with PUCCH, if any) and deactivates the associated SCell upon its expiry. In case the sCellHibernationTimer is configured, it takes priority over sCellDeactivationTimer. The same initial timer value applies to each instance of the sCellDeactivationTimer and it is configured by RRC. The configured SCells are initially deactivated upon addition and after a handover unless the parameter sCellState is set to activated or dormant for the SCell within RRC configuration. The configured SCG SCells are initially deactivated after a SCG change unless the parameter sCellState is set to activated or dormant for the SCell within RRC configuration.
The MAC entity shall for each TTI and for each configured SCell:

-
if the MAC entity is configured with an activated SCell upon SCell configuration or receives MAC control element(s) in this TTI activating the SCell, the MAC entity shall in the TTI according to the timing defined in [2]:

-
activate the SCell; i.e. apply normal SCell operation including:

-
SRS transmissions on the SCell;

-
if cqi-ShortConfigSCell is configured:

-
CQI/PMI/RI/PTI/CRI reporting for the SCell using the short period of the CSI (CQI/PMI/RI/PTI/CRI) reporting resource configured by cqi-ShortConfigSCell according to the timing defined in [2];
-
else:

-
CQI/PMI/RI/PTI/CRI reporting for the SCell using the configuration in cqi-ReportConfigSCell;

-
PDCCH monitoring on the SCell;

-
PDCCH monitoring for the SCell;

-
PUCCH transmissions on the SCell, if configured.

-
start or restart the sCellDeactivationTimer associated with the SCell;
-
if sCellHibernationTimer associated with the SCell is configured;

-
start or restart the sCellHibernationTimer associated with the SCell;
-
trigger PHR according to subclause 5.4.6.

-
else, if the MAC entity receives MAC control element(s) in this TTI deactivating the SCell; or

-
if the sCellDeactivationTimer associated with the activated SCell expires in this TTI and sCellHibernationTimer is not configured: 

-
in the TTI according to the timing defined in [2]:

-
deactivate the SCell;

-
stop the sCellDeactivationTimer associated with the SCell;
-
flush all HARQ buffers associated with the SCell.

-
if PDCCH on the activated SCell indicates an uplink grant or downlink assignment; or

-
if PDCCH on the Serving Cell scheduling the activated SCell indicates an uplink grant or a downlink assignment for the activated SCell:

-
restart the sCellDeactivationTimer associated with the SCell;
-
if sCellHibernationTimer associated with the SCell is configured;

-
restart the sCellHibernationTimer associated with the SCell;
-
if the SCell is activated and the cqi-ShortConfigSCell expires in this TTI, according to the timing defined in [2]:
-
apply SCell CQI/PMI/RI/PTI/CRI reporting for the SCell using the configuration in cqi-ReportConfigSCell;

-
if the SCell is deactivated:

-
not transmit SRS on the SCell;

-
not report CQI/PMI/RI/PTI/CRI for the SCell;

-
not transmit on UL-SCH on the SCell; 

-
not transmit on RACH on the SCell;

-
not monitor the PDCCH on the SCell;

-
not monitor the PDCCH for the SCell;

-
not transmit PUCCH on the SCell.

HARQ feedback for the MAC PDU containing Activation/Deactivation MAC control element shall not be impacted by PCell, PSCell and PUCCH SCell interruptions due to SCell activation/deactivation [9].

NOTE:
When SCell is deactivated, the ongoing Random Access procedure on the SCell, if any, is aborted.
5.X
 Entering Dormant SCell state 
If the MAC entity is configured with one or more SCells, the network may transition configured SCells into Dormant State. Dormant State is not applicable for SpCell or PUCCH SCell. The network transitions SCell(s) in and out of Dormant State by sending Activation/Deactivation and/or Hibernation MAC control element as described in subclause 6.1.3.8 and 6.1.3.X respectively. 

Furthermore, the MAC entity maintains two timers related to the dormant state (if configured):

-
An sCellHibernationTimer timer per configured SCell (except the SCell configured with PUCCH, if any). Upon the timer expiry, the MAC entity hibernates the associated SCell if it is in activated state. The same initial timer value applies to each instance of the sCellHibernationTimer and it is configured by RRC.
-
A dormantSCellDeactivationTimer per configured SCell (except the SCell configured with PUCCH, if any). Upon the timer expiry, the MAC entity deactivates the associated SCell if it is in dormant state. The same initial timer value applies to each instance of the dormantSCellDeactivationTimer and it is configured by RRC.
An SCell will be in Dormant SCell state upon SCell configuration in case the parameter sCellState is set to dormant for the SCell within RRC configuration. The configured SCG SCells are dormant after a SCG change in case the parameter sCellState is set to dormant for the SCell within RRC configuration.

The MAC entity shall for each TTI and for each configured SCell:

-
if the MAC entity is configured with dormant SCell upon SCell configuration or receives MAC control element(s) in this TTI for transitioning the SCell into Dormant State:
-
in the TTI according to the timing defined in [2]:

-
transition the SCell into Dormant State;

-
stop the sCellDeactivationTimer associated with the SCell;
-
if sCellHibernationTimer associated with the SCell is configured;

-
stop the sCellHibernationTimer associated with the SCell;
-
start or restart the dormantSCellDeactivationTimer associated with the SCell;
-
flush all HARQ buffers associated with the SCell.

-
if the sCellHibernationTimer associated with the activated SCell expires in this TTI: 

-
in the TTI according to the timing defined in [2]:

-
hibernate the SCell;

-
stop the sCellDeactivationTimer associated with the SCell;
-
stop the sCellHibernationTimer associated with the SCell;
-
flush all HARQ buffers associated with the SCell.

-
if the dormantSCellDeactivationTimer associated with the dormant SCell expires in this TTI: 

-
in the TTI according to the timing defined in [2]:

-
deactivate the SCell;

-
stop the dormantSCellDeactivationTimer associated with the SCell;

-
if the SCell is in Dormant State:

-
not transmit SRS on the SCell;

-
report CQI/PMI/RI/PTI/CRI for the SCell according to the periodicity indicated by cqi-ReportPeriodic-SCell-r15;

-
not transmit on UL-SCH on the SCell; 

-
not transmit on RACH on the SCell;

-
not monitor the PDCCH on the SCell;

-
not monitor the PDCCH for the SCell;

-
not transmit PUCCH on the SCell.

HARQ feedback for the MAC PDU containing Hibernation MAC control element shall not be impacted by PCell, PSCell and PUCCH SCell interruptions due to SCell activation/deactivation or hibernation [9].
NOTE:
When SCell is in Dormant State, any ongoing Random Access procedure on the SCell is aborted.
Next change
6
Protocol Data Units, formats and parameters

<UNNECESSARY PARTS OMITTED>
6.1.3.8
Activation/Deactivation MAC Control Elements

The Activation/Deactivation MAC control element 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 C-fields and one R-field. The Activation/Deactivation MAC control element with one octet is defined as follows (figure 6.1.3.8-1).

The Activation/Deactivation MAC control element of four octets 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 four octets containing 31 C-fields and one R-field. The Activation/Deactivation MAC control element of four octets is defined as follows (figure 6.1.3.8-2).

For the case with no serving cell with a ServCellIndex [8] larger than 7, Activation/Deactivation MAC control element of one octet is applied, otherwise Activation/Deactivation MAC control element of four octets is applied.
For the case that Activation/Deactivation MAC control element is received and Hibernation MAC control element is not received:

-
Ci: if there is an SCell configured with SCellIndex i as specified in [8], this field indicates the activation/deactivation status of the SCell with SCellIndex i, else the MAC entity shall ignore the Ci field. Whenthe Ci field is set to "1", the SCell with SCellIndex i shall be activated if it is in deactivated state, otherwise the Ci field set to "1" shall be ignored. The Ci field is set to "0" to indicate that the SCell with SCellIndex i shall be deactivated;

-
R: Reserved bit, set to "0".

For the case that both Activation/Deactivation MAC control element and Hibernation MAC control element are received, see subclause 6.1.3.X.
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Figure 6.1.3.8-1: Activation/Deactivation MAC control element of one octet


[image: image2.emf]Oct 1

Oct 2

Oct 3

Oct 4

R C

1

C

2

C

3

C

4

C

5

C

6

C

7

C

8

C

9

C

10

C

11

C

12

C

13

C

14

C

15

C

16

C

17

C

18

C

19

C

20

C

21

C

22

C

23

C

24

C

25

C

26

C

27

C

28

C

29

C

30

C

31


Figure 6.1.3.8-2: Activation/Deactivation MAC control element of four octets

Next change
6.1.3.X
Hibernation MAC Control Elements

The Hibernation MAC control element 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 C-fields and one R-field. The Hibernation MAC control element with one octet is defined as follows (figure 6.1.3.X-1). 

The Hibernation MAC control element of four octets 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 four octets containing 31 C-fields and one R-field. The Hibernation MAC control element of four octets is defined as follows (figure 6.1.3.X-2).

For the case with no serving cell with a ServCellIndex [8] larger than 7, Hibernation MAC control element of one octet is applied, otherwise Hibernation MAC control element of four octets is applied.
For the case that Hibernation MAC control element is received and Activation/Deactivation MAC control element is not received:
-
Ci: if there is an SCell configured with SCellIndex i as specified in [8], this field indicates the dormant/activated status of the SCell with SCellIndex i, else the MAC entity shall ignore the Ci field. The Ci field is set to "1" to indicate that the SCell with SCellIndex i shall enter dormant state. When the Ci field is set to "0", the SCell with SCellIndex i shall be activated if it is in dormant state, otherwise the Ci field set to "0" shall be ignored. 

-
R: Reserved bit, set to “0”.
For the case that both Activation/Deactivation MAC control element and Hibernation MAC control element are received:

-
R: Reserved bit, set to “0”.

-
Ci: if there is an SCell configured with SCellIndex i as specified in [8], these fields indicate possible state transitions of the SCell with SCellIndex i, else the MAC entity shall ignore the Ci fields. The Ci fields of the two MAC control elements are interpreted according to Table 6.1.3.X-1. 
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Figure 6.1.3.X-1: Hibernation MAC control element of one octet
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Figure 6.1.3.X-2: Hibernation MAC control element of four octets
Table 6.1.3.X-1: MAC control elements for SCell state transitions
	Hibernation MAC control element Ci
	Activation/Deactivation MAC control element Ci
	SCell shall be

	0
	0
	Deactivated

	0
	1
	Activated

	1
	0
	Reserved MAC control element combination

	1
	1
	Dormant


<UNNECESSARY PARTS OMITTED>
6.2
Formats and parameters

6.2.1
MAC header for DL-SCH, UL-SCH and MCH
The MAC header is of variable size and 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 control element or padding as described in tables 6.2.1-1, 6.2.1-2 and 6.2.1-4 for the DL-SCH, UL-SCH and MCH respectively. There is one LCID field for each MAC SDU, MAC control element or padding included in the MAC PDU. In addition to that, one or two additional LCID fields are included in the MAC PDU, when single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU. A UE of Category 0 [12] except when in enhanced coverage, and unicastFreqHoppingInd-r13 is indicated in the BR version of SI message carrying SystemInformationBlockType2, and UE supports frequency hopping for unicast [12] shall indicate CCCH using LCID "01011", a BL UE with support for frequency hopping for unicast [12] and a UE in enhanced coverage with support for frequency hopping for unicast [12] shall  if unicastFreqHoppingInd-r13 is indicated in the BR version of SI message carrying SystemInformationBlockType2 indicate CCCH using LCID "01100", otherwise the UE shall indicate CCCH using LCID "00000". The LCID field size is 5 bits;

-
L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC control element in bytes. There is one L field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements. The size of the L field is indicated by the F field and F2 field;

-
F: The Format field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements and except for when F2 is set to 1. The size of the F field is 1 bit. If the F field is included; if the size of the MAC SDU or variable-sized MAC control element is less than 128 bytes, the value of the F field is set to 0, otherwise it is set to 1; 

-
F2: The Format2 field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F2 field per MAC PDU subheader. The size of the F2 field is 1 bit. If the size of the MAC SDU or variable-sized MAC control element is larger than 32767 bytes, and if the corresponding subheader is not the last subheader, the value of the F2 field is set to 1, otherwise it is set to 0.
-
E: The Extension field is a flag indicating if more fields are present in the MAC header or not. The E field is set to "1" to indicate another set of at least R/F2/E/LCID fields. The E field is set to "0" to indicate that either a MAC SDU, a MAC control element or padding starts at the next byte;

-
R: Reserved bit, set to "0".

The MAC header and subheaders are octet aligned.

Table 6.2.1-1 Values of LCID for DL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-10010
	Reserved

	10011
	Hibernation (1 octet)

	10100
	Hibernation (4 octets)

	10101
	Activation/Deactivation of CSI-RS

	10110
	Recommended bit rate

	10111
	SC-PTM Stop Indication

	11000
	Activation/Deactivation (4 octets)

	11001
	SC-MCCH, SC-MTCH (see note)

	11010
	Long DRX Command

	11011
	Activation/Deactivation (1 octet)

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance Command

	11110
	DRX Command

	11111
	Padding

	NOTE: Both SC-MCCH and SC-MTCH cannot be multiplexed with other logical channels in the same MAC PDU except for Padding and SC-PTM Stop Indication


For NB-IoT only the following LCID values for DL-SCH are applicable: CCCH, Identity of the logical channel, SC-PTM Stop Indication, SC-MCCH/SC-MTCH, UE Contention Resolution Identity, Timing Advance Command, DRX Command and Padding.

Table 6.2.1-2 Values of LCID for UL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011
	CCCH

	01100
	CCCH

	01101-10011
	Reserved

	10100
	Recommended bit rate query

	10101
	SPS confirmation

	10110
	Truncated Sidelink BSR

	10111
	Sidelink BSR

	11000
	Dual Connectivity Power Headroom Report

	11001
	Extended Power Headroom Report

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding


For NB-IoT only the following LCID values for UL-SCH are applicable: CCCH (LCID "00000"), Identity of the logical channel, C-RNTI, Short BSR and Padding.
Table 6.2.1-3 Values of F and F2 fields:

	Index of F2
	Index of F
	Size of Length field (in bits)

	0
	0
	7

	
	1
	15

	1
	-
	16


Table 6.2.1-4 Values of LCID for MCH

	Index
	LCID values

	00000
	MCCH (see note)

	00001-11100
	MTCH

	11101
	Reserved

	11110
	MCH Scheduling Information or Extended MCH Scheduling Information

	11111
	Padding

	NOTE: If there is no MCCH on MCH, an MTCH could use this value.
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