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1. Introduction
In Rel-13 CA, the number of aggregated carriers is increased to 32. The activation/deactivation (A/D) MAC CE needs to be extended. In this contribution, we give our consideration on the A/D MAC CE extension.
2. Discussion
2.1 Legacy activation/deactivation (A/D) MAC CE format
Legacy A/D MAC CE format is illustrated in Figure-1. The bitmap indicates the activation/deactivation of the SCells and each bit is associated with an SCell. However, it can only accommodate up to 7 SCells. Therefore, the format of A/D MAC CE should be updated for eCA with up to 32CCs.
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Figure-1: legacy A/D MAC CE
2.2 New A/D MAC CE format
There are three options to extend the A/D MAC CE:
· Option 1: serving cell based A/D MAC CE with fix size
It is similar as legacy A/D MAC CE, directly extended from 1 byte to 4 bytes, and each bit indicates one serving cell’s A/D state. Accordingly, the “ServCellIndex” needs to be extended to 5bits in order to accommodate the eCA with up to 31 SCells.
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Figure-2: serving cell based A/D MAC CE
· Option 2: serving cell based A/D MAC CE with configured size
It is similar as Option 1, but the MAC CE size is not fixed and dependent on RRC configuration, e.g. 2-BYTE MAC CE for 16 serving cells configuration. 

· Option 3: group based A/D MAC CE
32 serving cells are divided into 4 groups. Each group includes at most 8 serving cells. Which group one serving cell is associated to is explicitly configured or implicitly obtained from the “ServCellIndex”. 
Based on the introduction of group concept, cell group based A/D MAC CE format is given in Figure-3. 
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Figure-3: group based A/D MAC CE
Statei is indicated the A/D state of the whole group, and four states are given in Table-1.
Table-1

	Statei -field
	

	00
	All the SCells in the group should be deactivated.

	11
	All the SCells in the group should be activated.

	01
	The A/D state of SCells in this group based on the corresponding octet of Cj -field.

	10
	The activation/deactivation state of SCells in this group is not changed.


In case of Statei is “01”, the Cj byte corresponding to group i is following, and Cj is indicated the A/D state of the serving cell index of this group. If more than one group needs the Cj filed, it follows in ascending order based on group index.
Due to the Cj field is existed based on Statei indication; the size of this kind MAC CE is variable.
2.2 Comparison
· MAC signal load
For Option 3, Cj field is only existed when group state is “01”. To make the description simple, this case is regarded as partial A/D group. Table-2/3 demonstrates the detailed size of the new A/D MAC CE in three options with the assumption of 32/16 serving cells configured.
Table-2 size of new A/D MAC CE with 32 serving cell configured
	Number of partial A/D groups
	Option 1
	Option 2
	Option 3

	0
	4
	4
	1

	1
	4
	4
	2

	2
	4
	4
	3

	3
	4
	4
	4

	4
	4
	4
	5


Table-3 size of new A/D MAC CE with 16 serving cell configured
	Number of partial A/D groups
	Option 1
	Option 2
	Option 3

	0
	4
	2
	1

	1
	4
	2
	2

	2
	4
	2
	3


As shown in above tables, the A/D MAC CE size of option 1 is always 4-byte, which is inefficient when only several SCells of which the activation/deactivation state is changed. In case of 32 serving cell configured, eNB is likely to activate or deactivate a couple of serving cell in the same time, hence group based A/D mechanism is feasible and would bring more benefit on the signalling load. Option 3 is less signalling load consumption when small number SCells is configured by eNB. In addition, the Option 3 is more flexible, its size depends on the number of SCells whose A/D state needs to be changed and is not limited by the SCell number configured.
· Specification impact
For RRC, at the cell indexing point of view, Option 1 and 2 needs to extend serving cell index to 5 bits, and Option 3 needs to introduce group concept. Since these are both in RRC configuration, the impact is not so much. 
For MAC, 
· For Option 2, since the MAC CE size is dependent on configured serving cell set, there would be some ambiguity on the MAC CE size in case of SCell addition and removal. There would be some extra work on the ambiguity for it;
· For Option 3, group level A/D mechanism should be added. 

Above all, although group level mechanism needs to introduce some description to MAC spec, considering the mechanism is simple and it can bring less MAC signaling load, we propose RAN2 to adopt Option 3.
Proposal 1: It is proposed to introduce group based A/D MAC CE.
3. Conclusion

According to the analysis in section2, we propose:
Proposal: It is proposed to introduce group based A/D MAC CE.
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