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1. Introduction

It has been agreed that DL Cell activation/de-activation MAC CE is based on bit-map scheme, where each bit indicates status of one configured DL Cell. This contribution discusses how to define this linkage between MAC CE bits and configured DL Cells. 
2. Discussion
The first issue is how to define the mapping principle between each bit and its corresponding DL Cell. There are two options proposed as below:
· Option 1: implicitly mapping scheme: each bit is linked to DL Cell according to its Cell index or Cell frequency information
· Option 2: explicitly indicate bits position for each configured DL Cell by dedicated signaling
For option 1, each bit in MAC CE and its linked DL Cell is related to its Cell index. There are two schemes to implement this option:
· Option 1a: bit position of MAC CE is linked to UE configured DL Cell index order information

· Option 1b: bit position of MAC CE is linked to DL Cell cell index value

For option 1a, the bits position sequence of MAC CE (from right to left), is linked to cell index order (from the smallest to the biggest or vise verse). For example, the first bit in MAC CE refers to DL Cell with the smallest cell index; the second bit refers to DL Cells with the second cell index and so on. The UE only needs to consider the number of bits equals to the configured number of cells. Other bits are not applicable and ignored by the UE. The bit positions for a given Cell and the size of the relevant bit-map field depends on the number of configured Cells per the UE. Given that maximum of 5 Cells are possible to be configured for a UE in rel-10, the size of the bit-map is limited to 5 bits. One example is shown in Figure 1 assuming UE is configured 3 DL Cells with cell index 1,3,4.  Hence only the first 3 number of bits is valid for this UE and the first bit refers to cell 1, the second bit refers cell 3 and the third one for cell 4. 
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Figure 1: Cell index order mapping scheme
The benefit for option 1a is that UE only needs to detect the first number of bits equalling to its current configured DL Cells and others are ignored. But potential mismatch between UE and eNB will occur due to cell release or setup, which will change the bit-mapping for this UE. For above example shown in Figure 1, if cell 1 is released, the bits linked to cell 3 is changed to the first one, the bit for cell  4 is changed to the second bit and so on. Also for setting up a new cell with cell index smaller than at least one of current configured cell index, the bit position linked for the current configured Cell will also be changed after this new cell setup.
For option 1b, the bit-mapping principle is based on DL Cell actual cell index value instead of the cell index order. Due to 8 possible cell index codes, the length of the bit-map in Rel-10 should be 8 bits long. For example, the first bit refers to DL Cell with cell index 1, the second bit refers to cell index 2, and the third one refers to cell index 3 and so on. For a UE, only those bits linked to its current configured DL cell index are detected and all others are ignored For above mentioned example, assuming a UE are configured with 3 DL Cells with cell index 1,3,5, UE only cares about the first, the third and the fifth bits of this MAC CE as highlighted in Figure 2 while others are ignored.
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Figure 2: Cell index value mapping scheme.
The benefit for option 1b is that the bit position for a DL Cell will not change during its lifecycle. Hence the potential mismatch between eNB and UE as discussed for option 1a will not occur.  However, all 8 bits are in used in option 1b and there is no bits reserved for the future use. 
Regardless which implementation of above discussed options will be taken, one requirement for option 1 is that the mapping between the Cell index and MAC bit map should be explicitly specified. 

Option 2 does not need to define detail association principle as required for option 1. When DL Cell is setup, its linked bit position in MAC CE is explicitly signaled to UE. The bit position in MAC CE for each DL Cell will not change until a reconfiguration or its release. There is no potential mismatch between eNB and UE on this linkage. How to map MAC CE bits to the configured DL Cells is totally an eNB implementation issue. The length of the bit-map is limited to 5bits as the maximum Cell can be supported by a UE is 5 in Rel-10. The other three bits are reserved for future use. An example is shown in Figure 3. Assuming a UE are configured with 3 DL Cells with cell index 1,4,7, and bit position are configured as first, second and third respectively. Note that the bit position is not changed due to the change of order as in Option 1a.
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Figure 3: Explicit bit map signalling scheme

This solution requires addition of a new IE in the corresponding DL Cell setup/reconfiguration message for this purpose and may lead to 3 extra bits per DL Cell in the RRC reconfiguration message that performs Cell addition. However, we do not see this as a significant overhead. The explicit configuration of the bit position could on the other hand be seen as a MAC layer Cell identification as the identification is used in MAC layer purposes. It also provides a pure L2 identifier for future extensions that is not dependent on L3. We prefer this solution over the option 1 considering its simplicity.
Proposal 1: Discuss the two options on the mapping between MAC CE bit and configured DL Cells. It is proposed to agree on option 2 (explicit signaling of the bit position for each Cell).
The second issue is whether MAC CE needs to indicate DL PCell status which is always active. If PCell status is not indicated, MAC CE only needs to indicate DL SCell status information. If option 1a or option 2 is allowed for the bit map configuration, this means only four bits bit-map is required for the mapping. In case of option 1b, 7 bit bit-map can be used if the default value is assigned for the Pcell.

If PCell change without HO scenario is allowed, an old configured DL SCell is changed into the new DL PCell and the old DL PCell is changed into new DL SCell. For this scenario, the bit for previous SCell should be released since this bit is not necessary for new PCell. And one new bit needs to be set for the new SCell.  These procedures may potentially lead to mismatch between eNB and UE due to bit position change. Note that bit-map position is changed due to cell reconfiguration in option1a regardless of whether default value is assigned for PCell or not. The use of default value for the PCell cause the bit position change due to the changed of PCell even in option 1b and option 2.
On the other hand, if we reserve one bit for DL PCell which is always 1( assuming 1 refers to active), then for the above mentioned scenario, there is no bit position change (at least according to option 1b and option 2) and no potential mismatch between UE and eNB. Hence we propose that MAC CE should identify DL PCell status.

Proposal 2: one bit in the MAC CE is used to indicate DL PCell status.

3. Conclusion
In this contribution, we have discussed possible solutions for bit mapping for corresponding Cells in the DL activation/deactivation MAC CE.  RAN2 is requested to agree on the following two proposals.
Proposal 1: Discuss the two options on the mapping between MAC CE bit and configured DL Cells. It is proposed to agree on option 2  (explicit signaling of the bit position for each Cell).

Proposal 2: one bit in the MAC CE is used to indicate DL PCell status.
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