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Discussion and Decision

1
Introduction
In RAN2#69 the following decisions regarding activation/deactivation of component carriers (CCs) 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, 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 this contribution we discuss the principles of the MAC signalling to activate and deactivate the component carriers (CCs).
2
Discussion
To fulfil the requirements that it must be possible to activate and deactivate the CCs individually and also to activate them all or part of them with a single command, a bitmap where a bit is associated to each CC is a natural solution. Figure 1 illustrates the proposed MAC CE format. Each bit An simply activates the corresponding CC with the value “1” and deactivates it with the value “0”. In addition to the ability to activate or deactivate any subset of the CCs it is also possible to simultaneously activate and deactivate any subsets of the CCs with the same message. The primary CC (PCC) can not be activated or deactivated, so it is not included in the bitmap.
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Figure 1: The MAC CE header and the CC activation/deactivation MAC CE

Figure 1 has been drawn with the assumption that at most four secondary CCs (SCCs) can be configured with the RRC signalling, but number of bits can also be something else than four. 

Proposal 1: A bitmap is used in the MAC signalling for activating and deactivating the CCs.

The mapping between the bits and the CCs must naturally be given. Some identifiers for CCs are needed also for other purposes, so it seems natural that the mapping be given in the CC configuration and forwarded to the MAC by the RRC. In the simplest form, the CC identifiers could be integers in the range 0…3 (in this example), corresponding to the values of n mentioned above. The value range of the identifiers is naturally dependent on the number of bits in the bitmap.
Proposal 2: The mapping of the bitmap bits to the CCs is given in the CC configuration with RRC signalling.

The new CE containing four bits in this example is based on an assumption that no more than four SCCs can be configured with RRC signalling at a time. 

The decision in RAN#47 mentioned above sets the maximum for CA to 5 CCs (i.e. the PCC and 4 SCCs), but is not absolutely unambiguously stated in the approved Tdoc [2] and leaves room for different interpretations. Although 5 CCs can be understood to be the maximum for RRC configuration, it is also possible to understand it so that more CCs with the RRC signalling can be configured, but no more than 5 of them can be activated with MAC signalling simultaneously, because the configuration can be understood just as preloading the configurations of the CCs that may potentially be activated later using MAC signalling. It is thus necessary for RAN2 to confirm the correct interpretation of the RAN plenary decision.
Proposal 3: To be able to determine the size of the bitmap, the maximum number of CCs that can be configured per UE should be discussed and, if possible, decided. 

As already mentioned above, the one-byte format can easily be extended to contain eight bits, for instance, if more signalling capacity is wanted either already for Rel-10 or for future releases. It would be beneficial if the length of the CE would not depend on the specification releases, so sufficient amount of reserved bits (R) should be included in the message format. The single byte would make it possible to have nine active CCs (the PCC and 8 SCCs).
Proposal 4: It is discussed and, if possible, decided how much extra space in the bitmap should be reserved for future releases.

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
	CC Activation/Deactivation

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance Command

	11110
	DRX Command

	11111
	Padding


The figure and table above should not be considered as text proposals, but they merely illustrate how the proposed principles could be incorporated into the standard.
3
Conclusion
Proposal 1: A bitmap is used in the MAC signalling for activating and deactivating the CCs.
Proposal 2: The mapping of the bitmap bits to the CCs is given in the CC configuration with RRC signalling.
Proposal 3: To be able to determine the size of the bitmap, the maximum number of CCs that can be configured per UE should be discussed and, if possible, decided. 

Proposal 4: It is discussed and, if possible, decided how much extra space in the bitmap should be reserved for future releases.
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