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5.10
Activation/Deactivation of PDCP duplication

If one or more DRBs are configured with PDCP duplication, the network may activate and deactivate the PDCP duplication for the configured DRB(s).

The PDCP duplication for the configured DRB(s) is activated and deactivated by:

-
receiving the Duplication Activation/Deactivation MAC CE described in clause 6.1.3.11;
-
receiving the Multiple Legs Duplication Activation/Deactivation MAC CE described in clause 6.1.3.x;
-
indication by RRC.

The MAC entity shall for each DRB configured with PDCP duplication:
1>
if a Duplication Activation/Deactivation MAC CE is received activating the PDCP duplication of the DRB:

2>
indicate the activation of PDCP duplication of the DRB to upper layers.

1>
if a Duplication Activation/Deactivation MAC CE is received deactivating the PDCP duplication of the DRB:

2>
indicate the deactivation of PDCP duplication of the DRB to upper layers.
1>
if a Multiple Legs Duplication Activation/Deactivation MAC CE is received changing the PDCP duplication status of the DRB:


2>
indicate the PDCP duplication status of the DRB indicated by the MAC CE to upper layers.
	The Next Change


6.1.3.19
SP ZP CSI-RS Resource Set Activation/Deactivation MAC CE

The SP ZP CSI-RS Resource Set Activation/Deactivation MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a fixed size of 16 bits with following fields:

-
A/D: This field indicates whether to activate or deactivate indicated SP ZP CSI-RS 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 indicates a DL BWP for which the MAC CE applies as the codepoint value of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP ID field is 2 bits;

-
SP ZP CSI-RS resource set ID: This field contains an index of sp-ZP-CSI-RS-ResourceSetsToAddModList, as specified in TS 38.331 [5], indicating the Semi Persistent ZP CSI-RS resource set, which shall be activated or deactivated. The length of the field is 4 bits;

-
R: Reserved bit, set to 0.
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Figure 6.1.3.19-1: SP ZP CSI-RS Resource Set Activation/Deactivation MAC CE

6.1.3.20
Recommended bit rate MAC CE
The Recommended bit rate MAC CE is identified by a MAC subheader with LCID as specified in Tables 6.2.1-1 and 6.2.1-2 for bit rate recommendation message from the gNB to the UE and bit rate recommendation query message from the UE to the gNB, respectively. It has a fixed size and consists of two octets defined as follows (Figure 6.1.3.20-1):
-
LCID: This field indicates the identity of the logical channel for which the recommended bit rate or the recommended bit rate query is applicable. The length of the field is 6 bits;
-
Uplink/Downlink (UL/DL): This field indicates whether the recommended bit rate or the recommended bit rate query applies to uplink or downlink. The length of the field is 1 bit. The UL/DL field set to 0 indicates downlink. The UL/DL field set to 1 indicates uplink;
-
Bit Rate: This field indicates an index to Table 6.1.3.20-1. The length of the field is 6 bits. For bit rate recommendation the value indicates the recommended bit rate. For bit rate recommendation query the value indicates the desired bit rate;
-
R: reserved bit, set to 0.
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Figure 6.1.3.20-1: Recommended bit rate MAC CE

Table 6.1.3.20-1: Values (kbit/s) for Bit Rate field
	Index
	NR Recommended Bit Rate value [kbit/s]
	Index
	NR Recommended Bit Rate value [kbit/s]

	0
	Note 1
	32
	700

	1
	0
	33
	800

	2
	9
	34
	900

	3
	11
	35
	1000

	4
	13
	36
	1100

	5
	17
	37
	1200

	6
	21
	38
	1300

	7
	25
	39
	1400

	8
	29
	40
	1500

	9
	32
	41
	1750

	10
	36
	42
	2000

	11
	40
	43
	2250

	12
	48
	44
	2500

	13
	56
	45
	2750

	14
	72
	46
	3000

	15
	88
	47
	3500

	16
	104
	48
	4000

	17
	120
	49
	4500

	18
	140
	50
	5000

	19
	160
	51
	5500

	20
	180
	52
	6000

	21
	200
	53
	6500

	22
	220
	54
	7000

	23
	240
	55
	7500

	24
	260
	56
	8000

	25
	280
	57
	Reserved

	26
	300
	58
	Reserved

	27
	350
	59
	Reserved

	28
	400
	60
	Reserved

	29
	450
	61
	Reserved

	30
	500
	62
	Reserved

	31
	600
	63
	Reserved

	Note 1:
For bit rate recommendation message this index is used for indicating that no new recommendation on bit rate is given.


6.1.3.x
Multiple Legs Duplication Activation/Deactivation MAC CE
The Multiple Legs Duplication Activation/Deactivation MAC CE of one octet is identified by MAC subheader with LCID as specified in Table 6.2.1-1. It has a fixed size and consists of the following fields:
-
R: Reserved bit, set to 0;
-
DRB index: This field indicates which DRB is targeted for by this MAC CE. The value of DRB index means the 
ascending order of the targeted DRB’s ID among all the DRBs configured with multiple legs duplication 
associated with this MAC entity.
-
Li: This field indicates the activation/deactivation status of logical channel i. In CA duplication case, i is the 
ascending order of the LCID among the logical channels associated with the DRB indicated by DRB index. In 
DC duplication case, the logical channels associated with the DRB can be deemed to be ranked considering the 
ascending order of both cell group IDs and LCIDs. The logical channels in MCG are ranked in ascending order 
of their LCIDs, followed by the logical channels in SCG ranked in ascending order of their LCIDs. Then, i 
means the ith logical channel among the ranked logical channels. The Li field is set to 1 to indicate that the 
corresponding logical channel shall be activated for duplication transmission. The Li field is set to 0 to indicate 
that the corresponding logical channel shall be deactivated for duplication transmission.
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Figure 6.1.3.x-1: Multiple Legs Duplication Activation/Deactivation MAC CE
6.1.4
MAC PDU (transparent MAC)

A MAC PDU consists solely of a MAC SDU whose size is aligned to a TB; as described in Figure 6.1.4-1. This MAC PDU is used for transmissions on PCH, BCH, and DL-SCH including BCCH.
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Figure 6.1.4-1: Example of MAC PDU (transparent MAC)

6.1.5
MAC PDU (Random Access Response)

A MAC PDU consists of one or more MAC subPDUs and optionally padding. Each MAC subPDU consists one of the following:

-
a MAC subheader with Backoff Indicator only;

-
a MAC subheader with RAPID only (i.e. acknowledgment for SI request);

-
a MAC subheader with RAPID and MAC RAR.

A MAC subheader with Backoff Indicator consists of five header fields E/T/R/R/BI as described in Figure 6.1.5-1. A MAC subPDU with Backoff Indicator only is placed at the beginning of the MAC PDU, if included. 'MAC subPDU(s) with RAPID only' and 'MAC subPDU(s) with RAPID and MAC RAR' can be placed anywhere between MAC subPDU with Backoff Indicator only (if any) and padding (if any).

A MAC subheader with RAPID consists of three header fields E/T/RAPID as described in Figure 6.1.5-2.

Padding is placed at the end of the MAC PDU if present. Presence and length of padding is implicit based on TB size, size of MAC subPDU(s).
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Figure 6.1.5-1: E/T/R/R/BI MAC subheader
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Figure 6.1.5-2: E/T/RAPID MAC subheader
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Figure 6.1.5-3: Example of MAC PDU consisting of MAC RARs

6.2
Formats and parameters

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, padding, and MAC SDUs containing UL CCCH. 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, padding, and MAC SDUs containing UL CCCH. 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 0.

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

	Index
	LCID values

	0
	CCCH

	1–32
	Identity of the logical channel

	33-45
	Reserved

	46
	Multiple Legs Duplication Actiation/Deactivaion

	47
	Recommended bit rate

	48
	SP ZP CSI-RS Resource Set Activation/Deactivation

	49
	PUCCH spatial relation Activation/Deactivation

	50
	SP SRS Activation/Deactivation 

	51
	SP CSI reporting on PUCCH Activation/Deactivation

	52
	TCI State Indication for UE-specific PDCCH

	53
	TCI States Activation/Deactivation for UE-specific PDSCH

	54
	Aperiodic CSI Trigger State Subselection

	55
	SP CSI-RS/CSI-IM Resource Set Activation/Deactivation

	56
	Duplication Activation/Deactivation

	57
	SCell Activation/Deactivation (four octets)

	58
	SCell Activation/Deactivation (one octet)

	59
	Long DRX Command

	60
	DRX Command

	61
	Timing Advance Command

	62
	UE Contention Resolution Identity

	63
	Padding


Table 6.2.1-2 Values of LCID for UL-SCH

	Index
	LCID values

	0
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5])

	1–32
	Identity of the logical channel

	33–51
	Reserved

	52
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5])

	53
	Recommended bit rate query

	54
	Multiple Entry PHR (four octets Ci)

	55
	Configured Grant Confirmation

	56
	Multiple Entry PHR (one octet Ci)

	57
	Single Entry PHR

	58
	C-RNTI

	59
	Short Truncated BSR

	60
	Long Truncated BSR

	61
	Short BSR

	62
	Long BSR

	63
	Padding


	Change End



Oct 1
UL/DL
R
LCID
Bit Rate
Oct 2
R
R
Bit Rate



BI
E

Oct 1
T
R
R



MAC subPDU 1 (BI only)
MAC subPDU 2 (RAPID only)
...
MAC subPDU n
Padding (opt)
E/T/R/R/BI subheader
E/T/RAPID subheader
MAC RAR
MAC subPDU 3
(RAPID and RAR)
E/T/RAPID subheader
MAC subPDU 4




L0
L1
L2
L3
DRB index
R
Oct 1



RAPID
E

Oct 1
T



MAC SDU
MAC PDU



A/D

Oct 1
BWP ID
R
Serving Cell ID
SP ZP CSI-RS resource set ID
Oct 2
R
R
R



