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1. Introduction
The contribution provides all MAC CE formats for NR.
2. Discussion

For NR, the following MAC CE formats should be defined for both NSA (Non-Standalone) and SA (Standalone) operations:
-
C-RNTI MAC CE;
-
UE Contention Resolution Identity MAC CE;
-
Timing Advance Command MAC CE;
-
DRX Command MAC CE, Long DRX Command MAC CE;
-
SPS confirmation MAC CE;
-
SCell Activation/Deactivation MAC CE;
-
Duplication Activation/Deactivation MAC CE;
-
(Short/Long/Truncated) BSR MAC CE;
-
(normal/extended) PHR MAC CE.
From the above list, MAC CE format for BSR and PHR requires separate discussions while others would not be controversial, and propose to agree the following principles.
As in LTE,

Proposal 1: For C-RNTI MAC CE, 16-bit C-RNTI is assumed as a baseline.

Proposal 2: For UE Contention Resolution Identity MAC CE, 48-bit UE Contention Resolution Identity is assumed as a baseline.

Proposal 3: For TAC MAC CE, 2-bit TAG ID (and thus 4 TAG IDs), and 6-bit TA are assumed as a baseline.

Proposal 4: For SCell Activation/Deactivation MAC CE, two formats are defined: one octet and four octets MAC CEs. 

Proposal 5: For Duplication Activation/Deactivation MAC CE, one octet MAC CE is defined.

Proposal 6: No fields are required for DRX Command MAC CE, Long DRX Command MAC CE, and SPS confirmation MAC CE.

Proposal 7: Adopt the text proposal in Annex.
3. Conclusion

As in LTE,

Proposal 1: For C-RNTI MAC CE, 16-bit C-RNTI is assumed as a baseline.

Proposal 2: For UE Contention Resolution Identity MAC CE, 48-bit UE Contention Resolution Identity is assumed as a baseline.

Proposal 3: For TAC MAC CE, 2-bit TAG ID (and thus 4 TAG IDs), and 6-bit TA are assumed as a baseline.

Proposal 4: For SCell Activation/Deactivation MAC CE, two formats are defined: one octet and four octets MAC CEs. 

Proposal 5: For Duplication Activation/Deactivation MAC CE, one octet MAC CE is defined.

Proposal 6: No fields are required for DRX Command MAC CE, Long DRX Command MAC CE, and SPS confirmation MAC CE.

Proposal 7: Adopt the text proposal in Annex.
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MAC Control Elements (CEs)










6.1.3.1
Buffer Status Report MAC CE
Buffer Status Report (BSR) MAC CEs consist of either:
-
Short BSR format; or

-
Truncated BSR format; or

-
Long BSR format.

Editor's Note: Note that RAN2 agreed the following agreements, and to be captured by having e.g. MAC CE formats.

- Short BSR format of one byte is supported.
- Truncated BSR format of 1 byte is at least supported.
- Flexible Long BSR format will be supported. The number of LCGs to report is decided before the MAC PDU is constructed. 
The BSR formats are identified by MAC PDU subheaders with LCIDs as specified in table 6.2.1-2.
The fields in the BSR MAC CE are defined as follows:

-
Buffer Size: The Buffer Size field identifies the total amount of data available according to the data volume calculation procedure in TSs 38.322 and 38.323 [3] [4] across all logical channels of a logical channel group after all MAC PDUs for the NR-UNIT have been built (i.e. after the logical channel prioritization procedure). The amount of data is indicated in number of bytes. The length of this field is TBD bits.
Editor's Note: Size of BS field is not determined yet.

Editor's Note: Depending on the RAN2 agreements, additional field can be added (e.g. LCGID, …).

6.1.3.2
C-RNTI MAC CE
The C-RNTI MAC CE is identified by MAC PDU subheader with LCID as specified in table 6.2.1-2.

It has a fixed size and consists of a single field defined as follows (figure 6.1.3.2-1):

-
C-RNTI: This field contains the C-RNTI of the MAC entity. The length of the field is TBD bits.
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Figure 6.1.3.2-1: C-RNTI MAC CE
Editor's Note: Figure 6.1.3.2-1 assume 16-bit C-RNTI (as in LTE) but can be changed later.

6.1.3.3
UE Contention Resolution Identity MAC CE
The UE Contention Resolution Identity MAC CE is identified by MAC PDU subheader with LCID as specified in table 6.2.1-1. This CE has a fixed TBD-bit size and consists of a single field defined as follows (figure 6.1.3.4-1)

-
UE Contention Resolution Identity: This field contains the uplink CCCH SDU.
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Figure 6.1.3.3-1: UE Contention Resolution Identity MAC CE
Editor's Note: Figure 6.1.3.3-1 assumes 48-bit size (as in LTE), but can be changed later.

6.1.3.4
Timing Advance Command MAC CE
The Timing Advance Command MAC CE is identified by MAC PDU subheader with LCID as specified in table 6.2.1-1.
It has a fixed size and consists of a single octet defined as follows (figure 6.1.3.4-1):
-
TAG Identity (TAG ID): This field indicates the TAG Identity of the addressed TAG. The TAG containing the SpCell has the TAG Identity 0. The length of the field is 2 bits;
-
Timing Advance Command: This field indicates the index value TA (0, 1, 2… TBD) used to control the amount of timing adjustment that MAC entity has to apply (as specified in TS 38.213 [6]). The length of the field is TBD bits.
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Figure 6.1.3.4-1: Timing Advance Command MAC CE
Editor's Note: Figure 6.1.3.4-1 is based on LTE format, but can be changed later after having input from RAN1/RAN4.

6.1.3.5
DRX Command MAC CE
The DRX Command 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 zero bits.

6.1.3.6
Long DRX Command MAC CE
The Long DRX Command 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 zero bits.

6.1.3.7
SCell Activation/Deactivation MAC CEs


The SCell 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 C-fields and one R-field. The SCell Activation/Deactivation MAC CE with one octet is defined as follows (figure 6.1.3.7-1). 

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

For the case with no serving cell with a ServCellIndex as specified in TS 38.331 [8] larger than 7, SCell Activation/Deactivation MAC CE of one octet is applied, otherwise SCell Activation/Deactivation MAC CE of four octets is applied.

-
Ci: if there is an SCell configured with SCellIndex i as specified in TS 38.331 [8], this field indicates the activation/deactivation 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 be activated. The Ci field is set to "0" to indicate that the SCell with SCellIndex i shall be deactivated; 

-
R: Reserved bit, set to “0”.
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Figure 6.1.3.7-1: SCell Activation/Deactivation MAC CE of one octet

[image: image5.emf]Oct 1 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

Oct 2

Oct 3

Oct 4


Figure 6.1.3.7-2: SCell Activation/Deactivation MAC CE of four octets
Editor's Note: The format of SCell Activation/Deactivation MAC CE should be discussed by RAN2.

6.1.3.8
Duplication Activation/Deactivation MAC CEs

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 TBD field. The Duplication Activation/Deactivation MAC CE is defined as follows (figure 6.1.3.7-1). 

-
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 indication that the PDCP duplication of DRB i shall be deactivated.
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Figure 6.1.3.8-1: Duplication Activation/Deactivation MAC CE
Editor's Note: Figure 6.1.3.7-1 to be added later after RAN2 decides TBD fields above (e.g. whether to have reserved bit as in SCell activation/deactivation MAC CE, order of bitmap).

6.1.3.9
SPS confirmation MAC CE
The SPS confirmation MAC CE is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-2.

It has a fixed size of zero bits.
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