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20
Multi-Carrier E-DCH operation (1.28 Mcps TDD only)

For 1.28 Mcps TDD, and in CELL_DCH state, certain categories of UEs may be configured into the Multi-Carrier E-DCH operation. In Multi-Carrier E-DCH operation, a UE can be configured in Single-Carrier HSDPA or Multi-Carrier HSDPA operation on a single frequency band. Therefore, a UE is configured with single or multiple downlink frequencies and multiple uplink frequencies, and the transmission is characterized as simultaneous transmission E-DCH transport channels.
Multi-Carrier E-DCH operation is characterized by the following properties:
-
Physical channel structure:
-
In MC-HSUPA, the UE transmission power should be shared among all the uplink carriers.

-
In MC-HSUPA, there is only one CCTrCH of E-DCH type per uplink carrier per UE, there is only one E-DCH per CCTrCH, and there is only one transport block per TTI per E-DCH per uplink carrier.
-

E-PUCH and its corresponding control channels such as E-AGCH and E-HICH shall be configured on the same carrier.
-
The coding schemes of E-DCH, E-UCCH, E-AGCH and E-HICH are unchanged. The coding of E-DCH, E-UCCH, E-AGCH and E-HICH on each uplink carrier should be independent. E-UCCH on one uplink carrier is multiplexed onto the E-PUCH on the same carrier.
-
 There is no interleaving among all the uplink carriers for E-DCH, E-UCCH, E-AGCH and E-HICH.
-
The spreading, burst format, timeslot format, and timing of E-AGCH/E-PUCH/E-HICH remain unchanged
-
All uplink carriers of one UE use the same TA
-
The inner loop power control of E-PUCH shall be independent for each uplink carrier of one UE
-
When MC-HSUPA and uplink SPS are configured simultaneously, E-AGCH type 2 is used to schedule E-PUCH on the carrier where uplink SPS is configured while E-AGCH type 1 is used to schedule E-PUCH on the carriers where uplink SPS is not configured.

-
Only one carrier is configured to UE for the E-RUCCH procedure of UE. When UE is triggered to send the SI on E-RUCCH, UE only initiates the E-RUCCH procedure on the configured uplink carrier.
-
The definition of UPH in MC-HSUPA is the same as single carrier HSUPA. Pmax is determined by the power class of the UE. The UPH of one E-PUCH carrier can be derived from the UPH of another E-PUCH carrier.
-
SNPL is reported per carrier group. UE shall divide all the uplink E-DCH carriers into several carrier groups according to the higher layer configuration. The carriers in the same carrier group have the same SNPL value.
-
Control channel DRX should be supported in MC-HSUPA. The E-AGCH reception pattern is the same for all the carriers of the UE. For multi-carrier E-DCH transmission and multi-carrier HS-DSCH reception, the activation and deactivation of the discontinuous downlink reception operation applies to HS-SCCH and E-AGCH on all carriers, namely, when receiving a DRX activation order on HS-SCCH, the UE shall activate the DRX of HS-SCCH and E-AGCH on all carriers; when receiving a DRX deactivation order on HS-SCCH, the UE shall deactivate the DRX of HS-SCCH and E-AGCH on all carriers.
-
No physical layer signaling (e.g. HS-SCCH orders) for activation and deactivation of UL carriers is introduced.

-
For MC-HSUPA, the primitive reporting of in-sync and out-of-sync is on per-UE basis for both uplink and downlink

-
Downlink synchronization primitives

-
in-sync shall be reported if at least one downlink physical channel on all carriers is received with a correct CRC in the current sub frame 

-
Out-of-sync shall be reported if no downlink physical channel on all carriers has been received with a correct CRC in the out-of-sync detection window period

-
When DPCH is configured in MC-HSUPA, UE shall measure the burst reception quality and the CRC of DPCH for DL sync detection. Otherwise, the UE shall measure the CRC of all the HS-SCCH, E-AGCH, and HS-PDSCH for sync detection.
-
For MC-HSUPA, radio link monitoring procedures for both uplink and downlink remain unchanged

-
MAC architecture:

-
Only MAC-i/is entity is supported,

-
In the UE side, the MAC-i/is has a multiplexing entity and TSN setting entity common to all E-DCH transport channels; however, there is a HARQ sub-entity per E-DCH transport channel and one E-DCH per uplnk carrier (see Figure 7.2.6-3a). In the UTRAN side, the MAC-i has a HARQ sub-entity per E-DCH transport channel and a de-multiplexing entity for all E-DCH transport channels. The de-multiplexing entity demultiplexes MAC-i PDUs and forwards the received MAC-is PDUs to the associated MAC-d flows (see Figure 7.3.8-2a), 

-
The Reordering Queue Distribution entity in the MAC-is receives all the MAC-d flows from the serving E-DCH cell (see Figure 7.3.7-3a),

-
Each HARQ sub-entity is composed of multiple HARQ processes,


-
For uplink transmissions, the length of the TSN field in the MAC-is header shall be 6 or 14 bits according to the higher layer configuration,
-
At every TTI, the MAC-i/is will select the RLC PDU size for every carrier independenly,
-
DCH is supported in MC-HSUPA and can be only configured on one uplink carrier,
-
Non-scheduled transmission is not supported in MC-HSUPA,

-
Scheduling procedures:

-
Scheduled transmissions can be sent on any uplink carrier. The resources to be used on each uplink carrier are signalled via Absolute Grants,

-
for one UE, there is only one E-RNTI for all uplink carriers,

-
absolute grant is provided specifically to each uplink carrier,

-
The extended SI structure is introduced for MC HSUPA to report TEBS, HLID, HLBS, UPH of one carrier and the SNPLs of one or more carrier groups to NodeB.
-
T_SI is maintained per UE and the SI reporting scheme for MC HSUPA is same as that for single carrier HSUPA.
-
Mobility and measurements:
-
The reference frequency is introduced for defining intra-frequency cell and inter-frequecy cell,
-
The mobility procedure for MC-HSUPA should be identical to the legacy mobility procedure based on the reference frequency,
-
RRC procedures:

-
The criteria for evaluating "physical channel failure" and "radio link failure" keep as Release 9 and actions upon a "radio link failure" or "physical channel failure" also remain as in Release 9. 
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