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Annex J (informative):
Carrier Aggregation
J.1
Deployment Scenarios

Table J.1-1 shows some of the potential deployment scenarios for CA.
Table J.1-1: CA Deployment Scenarios (F2 > F1).

	#
	Description
	Example

	1
	F1 and F2 cells are co-located and overlaid, providing nearly the same coverage. Both layers provide sufficient coverage and mobility can be supported on both layers. Likely scenario is when F1 and F2 are of the same band, e.g., 2 GHz, 800 MHz, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
	
[image: image1.emf]F1 F2



	2
	F1 and F2 cells are co-located and overlaid, but F2 has smaller coverage due to larger path loss. Only F1 provides sufficient coverage and F2 is used to improve throughput. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
	
[image: image2.emf]

	3
	F1 and F2 cells are co-located but F2 antennas are directed to the cell boundaries of F1 so that cell edge throughput is increased. F1 provides sufficient coverage but F2 potentially has holes, e.g., due to larger path loss. Mobility is based on F1 coverage. Likely scenario is when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlaps.
	
[image: image3.emf]

	4
	F1 provides macro coverage and on F2 Remote Radio Heads (RRHs) are used to improve throughput at hot spots. Mobility is performed based on F1 coverage. Likely scenario is when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F2 RRHs cells can be aggregated with the underlying F1 macro cells.
	
[image: image4.emf]

	5
	Similar to scenario #2, but frequency selective repeaters are deployed so that coverage is extended for one of the carrier frequencies. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlaps.
	
[image: image5.emf]


The reception timing difference at the physical layer of DL assignments and UL grants for the same TTI but from different serving cells (e.g. depending on number of control symbols, propagation and deployment scenario) does not affect MAC operation. 

When CA is deployed frame timing, SFN and TDD-Config are aligned across cells that can be aggregated.

J.2

Void

J.3
Void

J.4
Void

J.5
Void

J.6
Void
J.X
Multiple Timing Advances
This subclause reflects the agreements reached on carrier aggregation enhancements for Rel-11 that may not necessarily fit in the core of the specification but which needs to be captured in the absence of corresponding details in Stage 3 specifications.
Serving cells having UL to which the same TA applies (typically corresponding to the serving cells hosted by the same receiver) and using the same timing reference are grouped in a TA group. Each TA group contains at least one serving cell with configured uplink, and the mapping of each serving cell to a TA group is configured by the serving eNB with RRC signaling. The mapping between a SCell and a TA group may be reconfigured with RRC signaling. PCell may not change TA group. A UE supporting multiple TAs is required to support at least 2 TA groups; i.e. one TA group containing the PCell (pTAG) and one or more TA groups not containing the PCell (sTAG). 

With respect to TA maintenance:

-
TA maintenance and the timing reference for pTAG follow Rel-10 principles;

-
To obtain initial UL time alignment for a sTAG, eNB initiated RA procedure should be used;
-
The timing reference for all SCells in an sTAG shall be the SIB2 linked downlink of the SCell on which the preamble for the latest RA procedure was sent (Exact timing when the timing reference is changed is FFS);
-
There is one timing reference and one time alignment timer (TAT) per TA group and each TAT may be configured with a different value;
-
When the TAT associatedwith the pTAG expires, all TATs are considered as expired and the UE flushes all HARQ buffers of all serving cells, clears any configured downlink assignment/uplink grants, and RRC releases PUCCH/SRS for all configured serving cells as in Rel-10;
-
When the TAT associated with sTAG expires:

-
SRS transmissions are stopped on the corresponding SCells; 
-
 The type-0 SRS configuration is released, but the type-1 SRS configuration is maintained;

-
CSI reporting configuration for the corresponding SCells is maintained;

-
MAC flushes the uplink HARQ buffers of the corresponding SCells;
· Upon deactivation of the last SCell in a sTAG, UE does not stop TAT of the TA group;
· Upon removal of the last SCell in a sTAG, TAT of the TA group should not be running. It is FFS whether this will be achieved by deconfiguring the TAT or by explicitly stopping the TAT when the SCell is removed from the TA group;
NOTE:
RA based solution is sufficient for supporting multiple timing advance i.e. TDOA based solutions will not be considered for TA maintenance.

With respect to the RA procedure:

· RA procedures in parallel shall not be supported for a UE;
-
If a new RA procedure is requested (either by UE or network) while another RA procedure is already ongoing, it is up to the UE implementation whether to continue with the ongoing procedure or start with the new procedure;
With respect to the RA procedure on SCell(s):

· The eNB may initiate the RA procedure via a PDCCH order for an activated SCell. This PDCCH order is sent on the scheduling cell of this SCell. At least non-contention based RA procedure will be supported, FFS if contention based RA procedure is also supported;
· Upon new UL data arrival the UE shall not trigger an RA procedure on an SCell;
· PDCCH for Msg2 can be sent on a different serving cell than the SCell in which the preamble was sent;
With respect to pathloss reference handling:
· The pathloss reference handling of pTAG follows REL-10 principles;
· For each uplink in an sTAG, the SIB2 linked downlink of the SCell is used as a pathloss reference;



NOTE:
FFS whether other RA procedure triggers on SCells than the PDCCH order are introduced (eNB initiated). TA grouping is performed without requiring any additional UE assisted information. FFS whether it is also possible to explicitly configure the pathloss reference within same TAG.
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