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5.5
Carrier Aggregation

In Carrier Aggregation (CA), two or more component carriers (CCs) are aggregated in order to support wider transmission bandwidths up to 100MHz. All CCs can be configured to be LTE Rel-8/9 compatible, at least when the aggregated numbers of CCs in the UL and the DL are the same. Not all CCs may necessarily be Rel-8/9 compatible. 

A terminal may simultaneously receive or transmit on one or multiple CCs depending on its capabilities:

-
A Rel-10 terminal with reception and/or transmission capabilities for CA can simultaneously receive and/or transmit on multiple CCs.

-
A Rel-8/9 terminal can receive and transmit on a single CC only, provided that the structure of the CC follows the Rel-8/9 specifications.

CA is supported for both contiguous and non-contiguous CCs with each CC limited to a maximum of 110 Resource Blocks in the frequency domain using the Rel-8/9 numerology.
It is possible to configure a UE to aggregate a different number of CCs originating from the same eNB and of possibly different bandwidths in the UL and the DL. In typical TDD deployments, the number of CCs and the bandwidth of each CC in UL and DL is the same.
CCs originating from the same eNB need not to provide the same coverage.

The spacing between centre frequencies of contiguously aggregated CCs shall be a multiple of 300 kHz. This is in order to be compatible with the 100 kHz frequency raster of Rel-8/9 and at the same time preserve orthogonality of the subcarriers with 15 kHz spacing. Depending on the aggregation scenario, the n ( 300 kHz spacing can be facilitated by insertion of a low number of unused subcarriers between contiguous CCs.

Next Modified Subclause

7.5
Carrier Aggregation

When CA is configured, the UE only has one RRC connection with the network. One cell - the “special cell” - provides the security input (one ECGI, one PCI and one ARFCN) and the NAS mobility information (e.g. TAI). There is only one special cell per UE in connected mode.
After RRC connection establishment to the special cell, the reconfiguration, addition and removal of CCs can be performed by RRC possibly with the exception of the CC corresponding to the special cell (no intra-cell HO). At intra-LTE handover, RRC can also add, remove, or reconfigure CCs for usage in the target cell.When adding a new CC, dedicated RRC signalling is used for sending CCs’ system information which is necessary for CC transmission / reception (similarly as in Rel-8/9 for handover).
Next Modified Subclause

11.1
Basic Scheduler Operation

MAC in eNB includes dynamic resource schedulers that allocate physical layer resources for the DL-SCH and UL-SCH transport channels. Different schedulers operate for the DL-SCH and UL-SCH.

The scheduler should take account of the traffic volume and the QoS requirements of each UE and associated radio bearers, when sharing resources between UEs. Only “per UE” grants are used to grant the right to transmit on the UL-SCH (i.e. there are no “per UE per RB” grants).

Schedulers may assign resources taking account the radio conditions at the UE identified through measurements made at the eNB and/or reported by the UE.

Radio resource allocations can be valid for one or multiple TTIs.

Resource assignment consists of physical resource blocks (PRB) and MCS. Allocations for time periods longer than one TTI might also require additional information (allocation time, allocation repetition factor…).

When CA is configured, a UE may be scheduled over multiple CCs simultaneously but at most one random access procedure shall be ongoing at any time. Cross-carrier scheduling allows the PDCCH of a CC to schedule resources on another configured CC. A linking between UL and DL CCs allows identifying the CC for which the grant applies.
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