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1
Introduction
New formats supporting up to 32 CCs were agreed for activation deactivation MAC CE and for Extended PHR MAC CE. In this contribution the need for new LCIDs is discussed and a way forward proposed.
2
LCID for Activation/Deactivation MAC CE
LCID identifies the transmitted MAC CE. Activation/Deactivation MAC CE is sent in DL when SCells are activated or deactivated. Due to CA enhancement of up to 32 CCs, a new format for the Activation/Deactivation MAC CE was introduced. Furthermore, it was agreed that if the UE is configured with at least one serving cell with a ServCellIndex larger than 7, the longer format of 4 octets is applied, otherwise the shorter format of 1 octet is applied. Thus the Activation/Deactivation MAC CE format changes when UE is reconfigured from having up to 7 SCells to more than 7 SCells or vice versa. 
When such reconfiguration happens, there is short time of uncertainty after RRCConnectionReconfiguration message has been sent until RRCConnectionReconfigurationComplete message has been received during which eNB and the UE may not have same understanding which format should be used. It has been argued that since this message is sent in DL, eNB has full control and can wait until RRCConnectionReconfigurationComplete message has been received before sending an Activation/Deactivation MAC CE and therefore, no new LCID would be needed. On the other hand, Activation/Deactivation MAC CE is a fixed size MAC CE, i.e., the length of the MAC CE is not told in the MAC header. Therefore, UE should get the length of the MAC CE from LCID. If UE misinterprets the length of Act/deact MAC CE, then decoding of the other MAC CEs and MAC SDU fails, too. Therefore, defining a new LCID in this case is beneficial. Furthermore, in DL there are still plenty of free LCIDs.
Proposal 1: Define new LCID for 4 octet Activation/Deactivation MAC CE.
3
LCID for Extended PHR MAC CE
Extended PHR MAC CE was specified in Rel-10 for carrier aggregation. Although, CA in Rel-10 is limited to 5 CCs, SCell index is defined up to 7. Therefore, Rel-10 Extended PHR can support CA with up to 8 CCs and a new format due to more CCs is only needed when more than 8 CC are configured with uplink. In order to be future proof, Rel-13 defines PHR format that supports up to 32 CCs also in uplink. Furthermore, Rel-13 Extended PHR also supports PUCCH on SCell. Thus depending on the configuration, Rel-13 Extended PHR contains either one or four octets of Ci fields, and zero, one or two Type 2 PHs. The number of reported SCells depends on the SCell activation status (only activated SCells are reported). 

When the UE configuration changes due to RRC reconfiguration, also the format of Extended PHR MAC CE changes. And during the reconfiguration procedure there is a short time of ambiguity where UE and eNB may have different understanding of the PHR format. Since PHR is transmitted in UL, network does not have full control when the UE sends the PHR and therefore there is a somewhat higher risk that PHR is received after RRCConnectionReconfiguration message has been sent but before RRCConnectionReconfigurationComplete message is received from the UE. During this time there is a risk of misunderstanding the content of the PHR. However, Extended PHR MAC CE is a variable length MAC CE and therefore, the MAC header contains length field which tells the length of the MAC CE. Even if there would be some mismatch between the UE and eNB understanding of the PHR format, the length of the MAC CE is known from the MAC header and the ambiguity does not affect decoding of other MAC CEs or MAC SDUs.
If nothing else than the number of SCells with uplink is changed in the reconfiguration, the change of Rel-13 Extended PHR format can be easily detected from the length field. Therefore, it seems that PHR formats with one and four octets of Ci fields could share the same LCID. 
On the other hand, PHR format change due to reconfiguration of PUCCH on SCell is more difficult to notice from the length field since depending on whether real or virtual Type 2 PH is reported, there is or there isn’t PCMAX,c fields. The Extended PHR format with PUCCH SCell is also similar to Dual Connectivity PHR which is having its own LCID. Therefore we propose to use a new LCID for Rel-13 PHR when Type 2 for PUCCH SCell is reported.
Proposal 2: Define a new LCID for Rel-13 Extended PHR format containing Type 2 PH for PUCCH SCell.

Proposal 3: Reuse same LCID for Extended PHR formats with different number of octets for Ci field.

These proposals mean that a new LCID is defined for Extended PHR MAC CEs supporting PUCCH SCell (Type B and D) and the existing LCID can be used for Type A and C. The PHR MAC using the new LCID can be called ‘PUCCH SCell PHR’ or ‘Dual PUCCH PHR’.
Following this logic, Dual Connectivity PHR can also be extended to support up to 32 CCs by introducing the four octets Ci field and reusing the same LCID [1].
4
Conclusions
In this contribution we discuss the need for new LCIDs with the new MAC CE formats due to CA enhancements and propose the following:

Proposal 1: Define new LCID for 4 octet Activation/Deactivation MAC CE.
Proposal 2: Define a new LCID for Rel-13 Extended PHR formats containing Type 2 PH for PUCCH SCell.

Proposal 3: Reuse same LCID for Extended PHR formats with different number of octets for Ci field.

These proposals mean that a new LCID is defined for Extended PHR MAC CEs supporting PUCCH SCell (Type B and D) and the existing LCID can be reused for Type A and C. The PHR MAC using the new LCID can be called ‘PUCCH SCell PHR’ or ‘Dual PUCCH PHR’.
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