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Discussion and Decision

1
Introduction
In RAN2#69 the following decisions were made [1]:
	Agreements:

3: 
Explicit activation of configured DL component carriers is done by MAC signaling

4: 
Explicit deactivation of configured DL component carriers is done by MAC signaling

5: 
Will have implicit deactivation of configured DL component carriers

1: 
The configuration of DL/UL component carrier is within UE’s aggregation capability. As a consequence of the latter activation/deactivation is as well within UE capability.

2: 
A newly configured component carrier is always in a default state of ‘deactivated’. In order to activate a newly configured component carrier, an activation command is necessary.
6: DL component carriers are activated and deactivated individually. A single activation/deactivation command can activate/deactivate a subset of the configured DL component carriers. Can comeback to this decision if it turns out problematic for PUCCH resource handling.


In RAN#47 the following decision was made [2]

 REF _Ref266796707 \r \h 
[3]:

· Rel-10 signalling (e.g., RRC, MAC, HARQ, CQI, SRS, …) should support aggregation of up to 5 DL CCs and 5 UL CCs, irrespective of intra- or inter-band CA.
In RAN2#69bis the following decisions were made [4]:
	Agreements:

1: 
A new MAC control element for Component Carrier Management is defined containing at least  the activation respectively deactivation command for the secondary DL component carriers configured for a UE. The new MAC CE is identified by a unique LCID.

2: 
For actual deactivation and activation signalling for the DL SCCs, the MAC CE for CC Management  includes a 4/5-bit bitmap where each bit is representing one of the DL CCs that can be configured in the UE. A bit set to 1 denotes activation of the corresponding DL CC, a bit set to 0 respectively denotes deactivation. Mapping is FFS.


In RAN2#70bis the following decisions were made [5]:

Agreements:

1:
Introduce the concept of a UE specific Cell Index in order to address specific P/SCells configured for a UE. The CellIndex will be a 3 bit value.

3: 
Cell Index is allocated for a SCell in the RRC message adding the SCell. FFS for Pcell (e.g. default, or only indicated when we have a second cell,......)

4: 
Parameter reconfiguration by RRC for a SCell is performed by addressing the Cell Index allocated to the SCell.

5: 
SCell removal by RRC is performed by addressing the Cell Index allocated to the SCell.

7: 
Cell Index is used in RRC to identify for each Scell the cell that is scheduling that Scell

8: 
Mapping between CIF codepoints to Cell Index should be defined for PDCCH Cells using CIF.


- Will ask RAN1 if they want to use the same value.

In this contribution we discuss the MAC signalling to activate and deactivate the cells in the carrier aggregation (CA) and give a text proposal to the MAC specification [7].
2
Discussion
To fulfil the requirements that it must be possible to activate and deactivate the secondary cells (SCells) individually and also to activate them all or part of them with a single command, it was decided that a bitmap where a bit is associated to each SCell is used. Figure 1 illustrates the proposed MAC CE format. Each bit An activates the corresponding SCell with the value “1” and deactivates it with the value “0”. In addition to the ability to activate or deactivate any subset of the SCells it is also possible to simultaneously activate and deactivate any subsets of the SCells with the same message. The primary cell (PCell) can not be activated or deactivated, so it is not included in the bitmap.

Proposal 1: A bitmap of 4 bits is used in the MAC CE for SCell activation and deactivation.
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Figure 1: The MAC CE header and the SCell activation/deactivation MAC CE

The mapping between the bits and the SCells must naturally be given. The introduction of the Cell Index enables a simple rule for the mapping and no explicit mapping is needed. It is sufficient to define that the bit A0 in the bitmap refers to the SCell with the lowest Cell Index and the bit A1 refers to the SCell with the second lowest Cell Index etc. The PCell is naturally not included in the mapping of the bits and its index is simply ignored in this context.
Proposal 2: The mapping of the bits is based on the Cell Index of the SCell so that bits A0…A3 refer to the SCells in the ascending order of their Cell Indices.

The mapping of the bits in the bitmap changes when new cells are configured for CA, existing ones are deconfigured, or the PCell becomes an SCell and vice versa in a handover. Therefore, the SCells must not be activated or deactivated during the RRC signalling making the changes.

Proposal 3: The SCell must not be activated or deactivated during the RRC signalling that cause changes in the set of SCells.

The MAC header format specified for Rel-8 is compatible with the new CE without changes. The new “LCID” value for the new CE must naturally be added to Table 6.2.1-1 of the MAC specification [4]. The bitmap based solution does not consume more than one of the available values, as a single message is enough to fulfil all the decided requirements.
Table 6.2.1-1 Values of LCID for DL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-110110
	Reserved

	11011
	SCell Activation/Deactivation

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance Command

	11110
	DRX Command

	11111
	Padding


Proposal 4: One of the LCID values is used to identify the MAC CE for activation and deactivation.
3
Conclusion

Proposal 1: A bitmap of 4 bits is used in the MAC CE for SCell activation and deactivation.
Proposal 2: The mapping of the bits is based on the Cell Index of the SCell so that bits A0…A3 refer to the SCells in the ascending order of their Cell Indices.
Proposal 3: The SCell must not be activated or deactivated during the RRC signalling that cause changes in the set of SCells.
Proposal 4: One of the LCID values is used to identify the MAC CE for activation and deactivation.
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Beginning of Text Proposal
6.1.3.x
SCell Activation and Deactivation MAC Control Element

The SCell activation and deactivation MAC Control Element illustrated in Figure 6.1.3.x-1 is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. This control element has a fixed size of one octet. Each bit in the bitmap refers to a single SCell according to the following rules:
-
A0 refers to the SCell with the lowest value of the Cell Index in the set of configured SCells;

-
A1 refers to the SCell with the second lowest value of the Cell Index in the set of configured SCells if at least two SCells are configured;

-
A2 refers to the SCell with the third lowest value of the Cell Index in the set of configured SCells if at least three SCells are configured;

-
A3 refers to the SCell with the fourth lowest value of the Cell Index in the set of configured SCells if four SCells are configured.
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Figure 6.1.3.7-1: SCell activation and deactivation MAC control element
Next modified Subclause
6.2.1
MAC header for DL-SCH, UL-SCH and MCH

The MAC header is of variable size and consists of the following fields:

-
LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC control element or padding as described in tables 6.2.1-1, 6.2.1-2 and 6.2.1-4 for the DL-SCH, UL-SCH and MCH respectively. There is one LCID field for each MAC SDU, MAC control element or padding included in the MAC PDU. In addition to that, one or two additional LCID fields are included in the MAC PDU, when single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU. The LCID field size is 5 bits;

-
L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC control element in bytes. There is one L field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements. The size of the L field is indicated by the F field;

-
F: The Format field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements. The size of the F field is 1 bit. If the size of the MAC SDU or variable-sized MAC control element is less than 128 bytes, the value of the F field is set to 0, otherwise it is set to 1;

-
E: The Extension field is a flag indicating if more fields are present in the MAC header or not. The E field is set to "1" to indicate another set of at least R/R/E/LCID fields. The E field is set to "0" to indicate that either a MAC SDU, a MAC control element or padding starts at the next byte;

-
R: Reserved bit, set to "0".

The MAC header and subheaders are octet aligned.

Table 6.2.1-1 Values of LCID for DL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-110110
	Reserved

	11011
	SCell Activation/Deactivation

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance Command

	11110
	DRX Command

	11111
	Padding


End of Text Proposal
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