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1 Introduction
For the work item on Carrier Aggregation enhancements beyond 5 carriers it has been agreed to support PUCCH on SCells as well as increase the number of supported carriers to 32. This will have impact on some MAC CEs. In this document we look in to this impact.
2 Discussion
We foresee the following impacted due to CA enhancements WI:

· Increased number of carrier identifiers for MAC CEs

· Type 2 PH for SCells

· Increased number of TAGs

We will go through these in the following sections.
2.1 Increased number of carriers

Today the MAC spec supports indicating cell indices up to 7. Since we should extend our specifications to support Carrier Aggregation for up to 32 carriers we need to extend the extended PHR MAC CE and the Activation/Deactivation MAC CE so these can indicate higher cell indices, i.e. three octets need to be added for these MAC CEs to be able to indicate cell indices up to 31. Of course, the new MAC CE version would only need to be used when the legacy MAC CE version cannot be used, i.e. when the UE has more cells than 8. As the eNB knows how many cells the UE is configured with this would be straightforward and no new LCID would need to be used.

Proposal 1 New MAC CE versions supporting up to 32 carriers are introduced for extended PHR MAC CE and Activation/Deactivation MAC CE.

2.2 Type 2 Power Headroom for PUCCH-SCells

For serving cells with PUCCH the UE needs to report Type 2 PH for the sake of PUCCH power control when there is simultaneous PUSCH and PUCCH. Since we introduce PUCCH on SCells it is needed that the UE also reports Type 2 power headroom for such SCells. The extended PHR format does not support Type 2 PH on SCells and we therefore need to add a new version of that format.
Proposal 2 The new extended PHR MAC CE version should support Type 2 PH reporting for SCells.

2.3 TAC MAC CE

The current TAC MAC CE contains a TA command and an indication of which TAG the TAC is addressed to. Today four TAGs are supported. See figure below. 
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In [1] it is explained that different TA values are needed for carriers in different bands. So the number of TAGs needed depends on both the number of bands the UE aggregates and the number of uplink reception points the UE is aggregating. While the number of reception points may not differ compared to Rel-11, the number of bands will probably do. To be future proof we therefore propose to increase the number of supported TAGs. The exact number of TAGs needed depends of course on the scenarios which we want to support. Assuming that an 8 band scenario should be supported that would require at most 8 TAGs, i.e. one per band (and we assume here that there will not be any aggregation of cells operating in the same band but are received at different eNB reception points).

Proposal 3 A new TAC MAC CE version supporting up to 8 TAGs is introduced.

3 Conclusions
Based on the above discussion, we propose the following:
Proposal 1
New MAC CE versions supporting up to 32 carriers are introduced for extended PHR MAC CE and Activation/Deactivation MAC CE.
Proposal 2
The new extended PHR MAC CE version should support Type 2 PH reporting for SCells.
Proposal 3
A new TAC MAC CE version supporting up to 8 TAGs is introduced.

If these proposals are agreed the CR in [2] can be adopted.
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