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1. Introduction
RAN2 has decided to keep the MAC (de)activation [1]. In this contribution we look at the MAC CE design.
	RAN2 agreement:
Will keep MAC act/deactivation (19/6 in email discussion)


2. Proposals

Point 1: DL/UL separation
In the last meeting, some contributions [2, 3] discussed whether DL (de)activation and UL (de)activation will be sent separately or always sent together. We would like to point out that DL and UL scheduling are in principle independent with each other, and thus DL SCells and UL SCells should be controlled separately.
Proposal 1: MAC CE for DL/UL (even if introduced) SCells (de)activation will be dealt with separately.
Point 2: Reuse of Cell index
Since RAN2#70 agreed that the Cell Index corresponds to both DL and UL resources belonging to a cell, it is natural to use it in order to identify Scells in the Activation/Deactivation MAC CE.

Proposal 2: Each bit in MAC CE for SCells (de)activation corresponds to the Cell Index.
Point 3: 4 bit bitmap or 5 bit bitmap

RANP decided to support aggregation of up to 5 DL CCs and 5 UL CCs irrespective of intra/inter-band CA in Rel-10, so we think at least 4bits are necessary. RAN2 has agreed that the MAC CE for (de) activation should be 4/5 bit bitmap and most companies proposed that one byte MAC CE for SCell (de)activation in the last meeting [2-6]. We also support one byte MAC CE, i.e. a 4 bit format of the MAC CE for (de)activation.
One question is raised in the last meeting that whether or not the bit indicating to PCell is needed in e.g. [4]. If a bit for PCell is included, the placement is informed by a high-layer signalling (See Fig.1). If not, the bit is not needed (See Fig.2). We propose that RAN2 will go for Fig.2, because PCell is always active.
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Fig.1: Bitmap with PCell
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Fig.2: Bitmap without PCell
Proposal 3: A bit for PCell is not needed, i.e. the bitmap should be at least 4 bits.
Point 4: Cell identification mapping
We can see two alternatives depending on whether or not PCell Index is fixed or not. If it is assumed that the Cell Index for Pcell is fixed e.g. “Cell Index for PCell = 0” always allocated to PCell by RRC, each bit for SCells should indicate each SCell Index, e.g. (b0, b1, b2, b3) = (CI=1, CI=2, CI=3, CI=4) (Fig.3). If it is assumed that the Cell Index for PCell is not fixed e.g. “PCell Index = 2” at some time, or “PCell Index = 3” at other time (due to reconfiguration), each bit for SCells shouldn’t indicate PCell Index but they should be non-fixed. E.g., in the this case (b0, b1, b2, b3) = (CI=0, CI=1, CI=3, CI=4) (Fig.4). RAN2 should discuss which option to choose.


[image: image3.emf]b3 b2 b1 b0

SCell

CI=1

SCell

CI=2

SCell

CI=3

SCell

CI=4

PCell

CI=0

Fig.3: Fixed Mapping
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Fig.4: Non-fixed mapping
Proposal 4: RAN2 should decide which mapping method above is preferable.
Point 4: Remaining code points
The last issue is the remaining bits. Some companies proposed that the remaining bits should be reserved bits [3-5] (Fig.5) but another contribution proposed that the bits should be left for future extension [6] (Fig.6).
So the question is whether or not we should consider the carrier aggregation in future releases. Considering future releases, we prefer to define the latter approach [6] (normal bits) because no MAC specification changes will be required in future releases. In Rel-10, the un-used bits are just set to “0”. Therefore, there are totally 7 bits for SCell (de)activation based on 8bits Cell Index.
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Fig.5: Reserve bits
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Fig.6: Normal bits
Proposal 5: Remaining bits should be normal bits based on Cell Index.
3. Extension bit

Although the proposals above are fine, one concern that still remains is that of how many carriers the UE will have to support in the future. If the UE has to support more than 8 carriers in a future release, we would have to re-design the MAC CE. Considering this concern for forward compatibility, below is analternative format which includes an extension bit. We ask if RAN2 could discuss this concern.
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Fig.5: Possible forward compatible design
Proposal 6: RAN2 is asked if an extension bit is needed for the MAC CE for SCells (de)activation.
4. Conclusions

Proposal 1: MAC CE for DL/UL (even if introduced) SCells (de)activation will be dealt with separately.
Proposal 2: Each bit in MAC CE for SCells (de)activation corresponds to the Cell Index.
Proposal 3: A bit for PCell is not needed, i.e. the bitmap should be at least 4 bits.
Proposal 4: RAN2 should decide which mapping method based on Cell Index above is preferable.
Proposal 5: Remaining bits should be normal bits based on Cell Index.

Proposal 6: RAN2 is asked if an extension bit is needed for the MAC CE for SCells (de)activation.
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