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1. Introduction
The R13 CA work item aims to support CA with up to 32 CCs. In RAN2, there are 3 meetings to discuss the R13 CA in RAN2#89, RAN2#89bis, RAN2#90 and some agreements are achieved. In RAN2#90 meeting, we agreed [1]:

3	Increase the current maximum value of SCellIndex and ServCellIndex to 31 in RRC (use in the MAC CE is FFS)	
In this paper, we give our consideration on the Activation/Deactivation MAC CE format based on the above agreement.
2. Discussion
In R10, the CA feature is introduced and up to 5 CCs are supported for aggregation. The serving cell index is defined for CC and the value is from 0 to 7. The CC management for CC activation and deactivation is introduced. New MAC CE for CC activation/ deactivation is defined as below:


Figure 1: R10 A/D MAC CE
The bitmap in the MAC CE indicates the activation/deactivation of the SCells identified by the SCellIndex and it can only support up to 7 SCells. So the enhancement of the activation/deactivation MAC CE to support the up to 32 CCs aggregation is required.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#90 meeting, the Activation/Deactivation MAC CE for 32 carriers, there are 2 options in RAN2 notes, 
Option1. Fixed 4 bytes [9]
Option2. Variable size which could be less than 4 bytes. [7]
=>	Ci field is fixed 4 bytes.
=>	Same Ci field format is used for both PHR MAC CE and AD MAC CE.
Refer to the legacy activation/deactivation MAC CE format, the 32 bits activation/deactivation MAC CE format can be defined to support up to 32 CCs aggregation. The corresponding LCID can reuse the current value and the UE release version can be used to decide which activation/deactivation MAC CE format is used for the UE. Alternatively, the corresponding LCID can also use a new value and the two activation/deactivation MAC CE formats can used at the same time for one UE due to the CCs configured for the UE.
Pros:
· Only one MAC CE can indicate the activation/deactivation of all the SCells.
Cons:
· If the new LCID is used, the load of the MAC CE is high when the number of CC is lower. If only one or two CCs are deactivated, then the load of the MAC CE is high and meanless.
· If the new LCID is used, the LCID resource is wasted.


Figure 2: one MAC CE for 31 SCells.
In some scenarios, the 32 bit Activation/Deactivation MAC CE is not good enough.
· There are only several CCs, e.g. 16.
· There are 32 CCs, but only one or two CCs are deactivated in the MAC CE this time.
We suggest one additional solution to meet the requirements of the above scenarios. 
In this solution, no new LCID is introduced, and in order to reduce the activation/deactivation MAC CE load, we introduce the variable size of MAC CE. The R bit is used to indicate the MAC CE length. If the L=0, the length of the MAC CE is 8 bit and it is legacy activation/deactivation MAC CE format. If the L=1, the length of the MAC CE is 16 bit, the next bit RI is used to indicate the SCellIndex range. E.g. if the RI=0, then the SCellIndex range is from 8 to 21, if the RI=1, then the SCellIndex range is from 22 to 31.
Pros: 
· Reuse the legacy activation/deactivation MAC CE format;
· Reduce the MAC CE load when the number of the SCells is lower than 21, or when the number of the CCs which is needed to change the A/D state is small or centralized.
· Simple and no new LCID is introduced.
· Can be used in any number of SCells configurations.
· Standard impact is small and acceptable.
Cons:
· When the deactivation CCs is discrete, and then multiple activation/deactivation MAC CEs are used.


Figure 3: no new LCID and with variable size of MAC CE
3. Conclusion 
Based on the analysis, we suggest that the combination solutions of the 32 bit A/D MAC CE and the selected CCs A/D MAC CE are used. Furthermore, the new LCID for the 32 bit A/D MAC CE is defined.
When the number of the CCs is below 22, or the deactivation CCs are in the range of (1 to 7) or (8 to 21) or (22 to 31), then the selected CCs A/D MAC CE is used. Otherwise, 32 bit A/D MAC CE is used and the new LCID is defined for the 32 bits activation/deactivation MAC CE. 
Proposal: the combination solutions of the 32 bit A/D MAC CE and the selected CCs A/D MAC CE is used.
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