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

-
A Rel-10 UE with reception and/or transmission capabilities for CA can simultaneously receive and/or transmit on multiple CCs corresponding to multiple serving cells;

-
A Rel-8/9 UE can receive on a single CC and transmit on a single CC corresponding to one serving cell only.

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.

-
The number of DL CCs that can be configured depends on the DL aggregation capability of the UE;

-
The number of UL CCs that can be configured depends on the UL aggregation capability of the UE;

-
It is not possible to configure a UE with more UL CCs than DL CCs;

-
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.
CCs shall be LTE Rel-8/9 compatible. Nevertheless, existing mechanisms (e.g. barring) may be used to avoid REL-8/9 UEs to camp on a CC.
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.
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7.5
Carrier Aggregation
When CA is configured, the UE only has one RRC connection with the network. At RRC connection establishment/re-establishment, one serving cell provides the security input (one ECGI, one PCI and one ARFCN) and the NAS mobility information (e.g. TAI) similarly as in Rel-8/9. This cell is referred to as the Primary Serving Cell (PCell). In the downlink, the carrier corresponding to the PCell is the Downlink Primary Component Carrier (DL PCC) while in the uplink it is the Uplink Primary Component Carrier (UL PCC).

Depending on UE capabilities, Secondary Serving Cells (SCells) can be configured to form together with the PCell a set of serving cells. In the downlink, the carrier corresponding to an SCell is a Downlink Secondary Component Carrier (DL SCC) while in the uplink it is an Uplink Secondary Component Carrier (UL SCC).

The configured set of serving cells for a UE therefore always consists of one PCell and one or more SCells:

-
For each SCell the usage of uplink resources by the UE in addition to the downlink ones is configurable (the number of DL SCCs configured is therefore always larger or equal to the number of UL SCCs and no SCell can be configured for usage of uplink resources only);

-
The number of serving cells that can be configured depends on the aggregation capability of the UE (see subclause 5.5);

-
PCell can only be changed with handover procedure (i.e. with security key change and RACH procedure);

NOTE:
PCell change optimisations (e.g. not involving a handover procedure) are FFS.

-
PCell is used for transmission of PUCCH;

-
Unlike SCells, PCell cannot be de-activated (see subclause 12.1);

-
Re-establishment is triggered when PCell experiences RLF, not when SCells experience RLF; 

-
NAS information is taken from PCell.

The reconfiguration, addition and removal of SCells can be performed by RRC. At intra-LTE handover, RRC can also add, remove, or reconfigure SCells for usage with the target PCell. When adding a new SCell, dedicated RRC signalling is used for sending all required system information of the SCell i.e. while in connected mode, UEs need not acquire broadcasted system information from the SCells.

Next Modified Subclause

10.1.5.2
Non-contention based random access procedure
The non-contention based random access procedure is outlined on Figure 10.1.5.2-1 below:
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Figure 10.1.5.2-1: Non-contention based Random Access Procedure
The three steps of the non-contention based random access procedures are:

0)
Random Access Preamble assignment via dedicated signalling in DL:

-
eNB assigns to UE a non-contention Random Access Preamble (a Random Access Preamble not within the set sent in broadcast signalling).

-
Signalled via:

-
HO command generated by target eNB and sent via source eNB for handover;

-
PDCCH in case of DL data arrival or positioning.

1)
Random Access Preamble on RACH in uplink: 

-
UE transmits the assigned non-contention Random Access Preamble.

2)
Random Access Response on DL-SCH:

-
Semi-synchronous (within a flexible window of which the size is two or more TTIs) with message 1;

-
No HARQ;
-
Addressed to RA-RNTI on PDCCH;
-
Conveys at least:

-
Timing Alignment information and initial UL grant for handover;

-
Timing Alignment information for DL data arrival;

-
RA-preamble identifier.

-
Intended for one or multiple UEs in one DL-SCH message.
When CA is configured, all steps of the non-contention based random access procedure occur on the PCell.
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J.3.1
System Information

A cell is identified by a unique ECGI and corresponds to the transmission of system information in one CC. Rel-8/9 relevant system information and possible extensions for Rel-10 are delivered on “backward compatible” cells. Each cell provides on BCCH the system information which is specific to it.

With regards to the system information reception for the PCell, the Rel-8/9 procedure applies.

When adding an SCell, dedicated RRC signalling is used for sending all required system information of the SCell.

NOTE:
this does not include e.g. PRACH resource configurations.

Hence, there is no need for the UE to acquire system information directly from SCells. The system information of an SCell remains valid as long as the SCell is configured. Changes in system information of an SCell arehandled through the removal and addition of the SCell. Removal and addition of an SCell can be done with one RRC procedure.

Next Modified Subclause

J.3.3
Linking between UL and DL

For each cell, SIB2 indicates the carrier frequency of the uplink resources. It is FFS how to specify that no UL resources are allocated to an SCell.

NOTE
Several functions apply specifically to the UL resources of the PCell e.g. random access (see 10.1.5). Furthermore, several functions are affected by the linking between uplink and downlink resources e.g. scheduling (see subclause 11.1).
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