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1.	Introduction
In RAN2 #89, RAN2 started to discuss Work Item on LTE Carrier Aggregation Enhancement Beyond 5 Carriers [RP-150277] with an objective of specifying necessary mechanism to enable aggregation of up to 32 CCs for DL and UL.
With the objective of this WI and agreements in RAN2 #89, a new MAC CE format needs to be designed for the MAC CEs including the Ci field. In this contribution we discuss this issue.

2.	Ci field in MAC CE for up to 32 CCs
Currently, the extended PHR MAC CE and DC PHR MAC CE format include one octet of Ci field that indicates the presence of a PH field for the serving cell of any MAC entity, except the PCell, with SCellIndex i. As SCellIndex is among [1,….7], one octet is sufficient to indicate all SCells. 
In Rel-13, in order to support up to 32 CCs, a starting point without any optimization of the PHR MAC CE would be to include four octets of Ci field which can indicate all serving cell [R2-151506, R2-151650]. However, this would increase signaling overhead, hence an optimization could be considered. 
A couple of options were provided in RAN2 #89bis, e.g., to rely on network implementation so that SCells with configured uplink are always given SCellIndex of 1..7 [R2-151378], or Ci field indicates the presence of the PH field for serving cells with configured uplink [R2-151378, R2-151622]. 
Given that Ci field is also included in Activation/Deactivation MAC CE as well as MAC CE for PHR, it would be good to have a common solution for both of them. It seems that having a linkage between Ci field and serving cell configured with uplink would not be applicable for Activation/Deactivation MAC CE. 
In this sense, another alternative would be to have a variable size of Ci field depending on the highest SCellIndex value of the serving cell. For example, if the highest SCellIndex is 6 include one byte of Ci field, and if the highest SCellIndex is 31 include 4 bytes of Ci field (by assuming that the SCellIndex will be extended for up to 32 CCs). This can be applied to Activation/Deactivation MAC CE as well as PHR MAC CE while keeping the meaning of Ci as in the legacy. This would have an impact on MAC specification but we believe this is inevitable with CCs up to 32.
Proposal : For PHR MAC CE up to 32 CCs, the UE includes variable size of Ci field. The size of Ci field depends on the highest identity value, i.e., SCellIndex, of the serving cell configured for the UE.
Note that when variable size of Ci field is used for Activation/Deactivation MAC CE, Ci field in Activation/Deactivation MAC CE indicates the activation/deactivation status of the SCell with SCellIndex i but up to the serving cell with the highest SCellIndex.
3.	Conclusion
In this contribution, we discussed optimization of PHR MAC CE for up to 32 CCs and proposed:
Proposal : For PHR MAC CE up to 32 CCs, the UE includes variable size of Ci field. The size of Ci field depends on the highest identity value, i.e., SCellIndex, of the serving cell configured for the UE.
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