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1. Introduction

In Rel-13 CA enhancements, aggregating up to 32 CCs is supported. It means that the maximum serving cells of 32 can be configured. If the current format of Activation/Deactivation MAC CE is re-used, at maximum 7 SCells can be activated or deactivated simultaneously and the SCells expressed by SCellIndex of more than 7 cannot be indicated with the legacy format. 
This paper will introduce possible formats for Activation/Deactivation MAC CE for Rel-13 CA enhancements.
2. Discussion
2.1
Legacy Activation/Deactivation MAC Control Element
The legacy format of Activation/Deactivation (A/D) MAC Control Element (CE) is introduced as in below box. Since the maximum number of SCells in Carrier Aggregation (CA) is 4 (excluding PCell), the size of 1 byte is sufficient to indicate either activation or deactivation for each SCell by using a bitmap format. We assume that the current A/D MAC CE format was defined based on both principles:
Principle 1: The size of A/D MAC CE is fixed so that the maximum number of SCells can be accommodated
Principle 2: Activation/deactivation of all the configured SCells are indicated together in a single MAC CE
	6.1.3.8
Activation/Deactivation MAC Control Element

The 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 containing seven C-fields and one R-field. The Activation/Deactivation MAC control element is defined as follows (figure 6.1.3.8-1).

· Ci: if there is an SCell configured with SCellIndex i as specified in [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 6.1.3.8-1: Activation/Deactivation MAC control element


2.2
Enhanced Activation/Deactivation MAC Control Element
According to the principle 1 and 2, the size of the A/D MAC CE for support up to 32 CCs should increase by 4 bytes. However, it is likely to be inefficient as we consider that there is less possibility to exceed total 16 serving cells in near future. For example, a A/D MAC CE of 4 bytes could be generated even to activate just one SCell. Regarding the principle 2, it is a bit questionable whether the principle 2 is valid even for 32 serving cells scenario. The current ‘Indicating Activation/Deactivation of all serving cells with a single MAC CE’ causes so-called ‘reactivation’, i.e. the SCell already activated is again indicated as activated in the MAC CE. Even in the current CA, excessive PHRs could be triggered because the actual activation timing for each SCell can be a bit different depending on the SCell activation delay requirements specified in TS36.133. Some companies were unhappy on the situation since Rel-10 where at most 4 SCells are configured. With the maximum of 32 serving cells, the problem of ‘reactivation’ could be more severe. 
Regarding MAC CE size, three alternative formats can be easily considered as shown in Fig 1: 
1) Approach 1: The fixed size A/D MAC CE of 4 bytes
2) Approach 2:  the fixed size A/D MAC CE whose size is determined by the number of configured serving cells 
3) Approach 3: the variable size A/D MAC CE whose size is indicated in the MAC sub-header
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Fig 1
Alternatives on Enhanced Activation/Deactivation MAC Control Element
The approach 1 follows the principles introduced above. It is most simple, but seems most inefficient. With the approach 2 and 3, we can reduce the size of the MAC CE. However, it is not sufficient to fully solve the introduced problem, i.e. excessive PHRs. If RAN2 intends to alleviate such problem, Activation/Deactivation could be performed for a group of serving cells as in R2l-12 Dual Connectivity. It can be achieved with new format as shown in Fig 2.
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Fig 2
An Optimized format 
First Serving cell Indicator (FSI) indicates the serving cell index of the first serving cell whose status is indicated by the new MAC CE. The second byte contains Ci for 8 serving cells similar in the legacy A/D MAC CE. Fig 2 is a conceptual example. Alternatively, we could design it with one byte consisting of 2bits FSI and 6 bits Ci.
Proposal: RAN2 to discuss whether the status of all the configured serving cells is indicated in a single A/D MAC CE in Rel-13 as in Rel-12.
3. Conclusion
It is proposed that
Proposal: RAN2 to discuss whether the status of all the configured serving cells is indicated in a single A/D MAC CE in Rel-13 as in Rel-12.
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