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1 Introduction
For the work item on Carrier Aggregation enhancements 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.

Text proposals for how to capture this is provided in the annex. These text proposals assume that there it should be supported to have PUCCH on multiple SCells. However, if RAN1 agreed that PUCCH can only be configured on one SCell then some modifications to the text proposal is needed.
2.2 Type 2 Power Headroom for PUCCH-SCells

For 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 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 receive antennas).

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 text proposals in the annex can be adopted.
4 References
[1] R4-101339, Multiple Timing Advance, NTT DOCOMO, 12-16 April 2010.

5 Annex 

TPs to implement the proposals in this contribution are found below.
5.1 Text proposal for Activation/deactivation 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 either a single octet containing seven C-fields and one R-field or four octets containing 31 C-fields and one R-field. The Activation/Deactivation MAC control element is defined as follows (figure 6.1.3.8-1 and figure 6.1.3.8-2). If the UE is configured with at least one serving cell with a ServCellIndex [8] larger than 7 the definition in figure 6.1.3.8-2 is applied, otherwise the definition in figure 6.1.3.8-1 is applied.
· 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
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Figure 6.1.3.8-2: Activation/Deactivation MAC control element for up to 32 serving cells


5.2 Text proposal for extended PHR
	6.1.3.6a
Extended Power Headroom Report MAC Control Element 

The Extended Power Headroom Report (PHR) MAC control element is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-2. It has a variable size and is defined in Figure 6.1.3.6a-2 and Figure 6.1.3.6a-3. If the UE is configured with at least one serving cell with a ServCellIndex [8] larger than 7 the definition in Figure 6.1.3.6a-3 is applied, otherwise the definition in Figure 6.1.3.6a-2 is applied.
The first octet indicates the presence of PH per SCell for the definition in Figure 6.1.3.6a-2 and the first four octets indicates the presence of PH per SCell for the definition in Figure 6.1.3.6a-3.
Then follows in ascending order based on the ServCellIndex [8], the fields for the PCell and for each SCell present in the report. For each serving cell included in the report the following fieds are included in the following order: Type 2 PH field and an octet contaning the associated PCMAX,c field (if reported), Type 1 PH field and an octet with the associated PCMAX,c field (if reported).
The Extended PHR MAC Control Element is defined as follows:

-
Ci: this field indicates the presence of a PH field for the SCell with SCellIndex i as specified in [8]. The Ci field set to "1" indicates that a PH field for the SCell with SCellIndex i is reported. The Ci field set to "0" indicates that a PH field for the SCell with SCellIndex i is not reported;

-
R: reserved bit, set to "0";

-
V: this field indicates if the PH value is based on a real transmission or a reference format. For Type 1 PH, V=0 indicates real transmission on PUSCH and V=1 indicates that a PUSCH reference format is used. For Type 2 PH, V=0 indicates real transmission on PUCCH and V=1 indicates that a PUCCH reference format is used. Furthermore, for both Type 1 and Type 2 PH, V=0 indicates the presence of the octet containing the associated PCMAX,c field, and V=1 indicates that the octet containing the associated PCMAX,c field is omitted;
-
Power Headroom (PH): this field indicates the power headroom level. The length of the field is 6 bits. The reported PH and the corresponding power headroom levels are shown in Table 6.1.3.6-1 (the corresponding measured values in dB can be found in subclause 9.1.8.4 of [9]);
-
P: this field indicates whether the MAC entity applies power backoff due to power management (as allowed by P-MPRc [10]). The MAC entity shall set P=1 if the corresponding PCMAX,c field would have had a different value if no power backoff due to power management had been applied;
-
PCMAX,c:  if present, this field indicates the PCMAX,c or 
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[2] used for calculation of the preceding PH field. The reported PCMAX,c and the corresponding nominal UE transmit power levels are shown in Table 6.1.3.6a-1 (the corresponding measured values in dBm can be found in subclause 9.6.1 of [9]).
Figure 6.1.3.6a-1: Void
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Figure 6.1.3.6a-2: Extended PHR MAC Control Element
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Figure 6.1.3.6a-3: Extended PHR MAC Control Element for up to 32 serving cells
Table 6.1.3.6a-1: Nominal UE transmit power level for Extended PHR and for Dual Connectivity PHR
PCMAX,c
Nominal UE transmit power level

0

PCMAX_C_00
1

PCMAX_C_01
2

PCMAX_C_02

…

…

61

PCMAX_C_61
62

PCMAX_C_62
63

PCMAX_C_63



5.3 Text proposal for TAC MAC CE
	6.1.3.5
Timing Advance Command MAC Control Element

The Timing Advance Command MAC control element is identified by MAC PDU subheader with LCID as specified in table 6.2.1-1.

It has a fixed size and consists of either a single octet (figure 6.1.3.5-1) or two octets (figure 6.1.3.5-2):

-
R: reserved bit, set to "0";
-
TAG Identity (TAG Id): This field indicates the TAG Identity of the addressed TAG. The TAG containing the SpCell has the TAG Identity 0. The length of the field is 2 bits;

-
Timing Advance Command: This field indicates the index value TA (0, 1, 2… 63) used to control the amount of timing adjustment that MAC entity has to apply (see subclause 4.2.3 of [2]). The length of the field is 6 bits.
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Figure 6.1.3.5-1: Timing Advance Command MAC control element
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Figure 6.1.3.5-2: Timing Advance Command MAC control element for up to 8 TAGs
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