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1 Introduction
RAN2 has agreed to have a new MAC CE for SCell activation/deactivation for DL. According to the RAN2 #71[1], there are two alternatives under consideration:

1)  8 bits bitmap, SCell position in the bitmap is the same as the cell index signaled by RRC;
2)  4 bits bitmap, SCell position in the bitmap is the ascending/descending order of the cell index signaled by RRC.
This paper aims to fill out remaining stage-3 details of the new MAC CE.

2 Discussion
LCID for the new MAC CE

There will be a new MAC CE dedicated to SCell activation/deactivation. The new MAC CE needs a LCID. It is proposed to use ‘11011’ for the new Activation/deactivation MAC CE.

Proposal 1:
LCID of the Activation/deactivation is ’11011’.

Bitmap design
It was agreed that the maximum number of aggregated cell is 5, but one of them would be the PCell and as the PCell is always activated then only 4 cells have the need to be turned on/off dynamically. It was also agreed that the cell index of PCell is “0” and it is implicitly allocated.

For Alt.1, the bitmap and SCell mapping is illustrated in Fig. 1 and Table 1. The MSB of the bitmap is reserved. For the rest 7 bits, each bit is mapped to a SCell with ascending order of cell index from the LSB to MSB. 
Note:
If we adopt this principle also for UL activation/deactivation, a new byte would be necessarily needed.
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Figure 1 Bitmap for the MAC CE (Alt.1)

	C

SCell Index

C0
SCell Index ‘1’

C1
SCell Index ‘2’

C2
SCell Index ‘3’

C3
SCell Index ‘4’

C4
SCell Index ‘5’

C5
SCell Index ‘6’

C6
SCell Index ‘7’

Table 1 Mapping of the bit and cell index (Alt.1)


For Alt.2, the bitmap and SCell mapping is illustrated in Fig. 2 and Table 2. The first 4 bits are reserved, and the last 4 bits point to configured SCells, which are ordered in ascending order from LSB to MSB. If the configured SCell is less than 4, some of bits would be unconfigured.
Note:
If we adopt this principle also for UL activation/deactivation, the 4 reserved bits can be used without introducing a new byte.
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Figure 2 Bitmap for the MAC CE (Alt.2)
	C

SCell Index

C0
SCell with the lowest cell index
C1
SCell with the second lowest cell index
C2
SCell with the third lowest cell index
C3
SCell with the highest cell index
Table 2 Mapping of the bit and cell index (Alt.2)


In general, if there is no UL act/deact, we think the difference between the two alternatives is small. However, if RAN2 agrees to have explicit UL CC activation/deactivation in the future, it is apparent that the same format should be used. Considering this possible extension, we slightly prefer Alt. 2 for its efficiency.

Proposal 2:
It is proposed to adopt Alt. 2 under the assumption that both DL/UL act/deact can be controlled by only 1 byte.
Field description
For Alt.1, if eNB does not configure a SCell to a UE, its corresponding bit in the MAC CE is not configured. For those unconfigured bits, they shall always be ignored by UE.
For Alt.2, each configured SCell shall link to one bit in ascending/descending cell index order. If the number of configured SCell is less than 4, not all 4 bits are configured. For those unconfigured bits, they shall always be ignored by UE. 
Note:
It is FFS, whether these unconfigured bits should be set to a specific value to allow future extension.
For configured bits, ‘0’ indicates the SCell is deactivated and ‘1’ indicates the SCell is activated. Upon receiving an Activation/Deactivation MAC CE, deactivation/activation of a SCell happens only when the SCell is in activated/deactivated state. In other words, there is no deactivation of a deactivated cell or activation of an activated cell. 
For example, when a SCell is activated and the UE receives a SCell Activation/Deactivation MAC CE with corresponding bit set to ‘0’, it means the UE should go ahead deactivate the SCell. As illustrated in Fig. 3, after the MAC CE is received, for SCell 3, UE takes no action; for SCell 1/2, UE performs state change.
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Figure 3: Example of SCell activation/deactivation

Proposal 3:
The unconfigured bit is ignored.
Proposal 4:
For the corresponding bit of a configured SCell, ‘0’ indicates the SCell is deactivated, ‘1’ indicates the SCell is activated. The bit indicates the SCell status after receiving the MAC CE. For a SCell, deactivation/activation only happens when the MAC CE indicates a different status. There is no activation on activated SCell or deactivation on deactivated SCell.
3 Conclusion
The paper has discussed stage-3 details of SCell Activation/Deactivation MAC CE. Following proposals were proposed to finalize the discussion.

Proposal 1:
LCID of the Activation/deactivation is ’11011’.

Proposal 2:
It is proposed to adopt Alt. 2 under the assumption that both DL/UL act/deact can be controlled by only 1 byte.
Proposal 3:
The unconfigured bit is ignored.

Proposal 4:
For the corresponding bit of a configured SCell, ‘0’ indicates the SCell is deactivated, ‘1’ indicates the SCell is activated. The bit indicates the SCell status after receiving the MAC CE. For a SCell, deactivation/activation only happens when the MAC CE indicates a different status. There is no activation on activated SCell or deactivation on deactivated SCell.

A draft CR for Alt.2 is included in appendix. If RAN2 agrees to have explicit UL activation/deactivation, we would be happy to provide updated CR.
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6.1.3.X
SCell Activation/Deactivation MAC Control Element 

The SCell Activation/Deactivation MAC control element 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 defined as follows (figure 6.1.3.x-1):

-
R: reserved bit, set to "0";

-
C: this field indicates the activation/deactivation status of the corresponding SCell. This field is configured when it is assigned to a SCell, the mapping is specified in Table 6.1.3.x-1. When the C field is configured and set to “0”, the corresponding SCell shall be deactivated only if it is not yet deactiveated. When the C field is configured and set to “1”, the corresponding SCell shall be activated only if it is not yet activeated. The UE shall ignore the value of unconfigured field.
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Figure 6.1.3.x-1: SCell Activation/Deactivation MAC control element
Table 6.1.3.x-1: Bit mapping for Activation/Deactivation MAC control element
	C
	SCell mapping

	C0
	SCell with the lowest cell index

	C1
	SCell with the second lowest cell index

	C2
	SCell with the third lowest cell index

	C3
	SCell with the highest cell index


6.2.1
MAC header for DL-SCH, UL-SCH and MCH
Table 6.2.1-1 Values of LCID for DL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-11011
	Reserved

	11011
	SCell Activation/Deactivation

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance Command

	11110
	DRX Command

	11111
	Padding
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