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6
Overall architecture of enhanced uplink DCH

6.1
Protocol architecture

The following modifications to the existing nodes are needed to support enhanced uplink DCH and Enhanced Uplink in CELL_FACH state (FDD and 1.28Mcps TDD only) and Idle mode (FDD and 1.28Mcps TDD only):

UE

New MAC entities (MAC-es/MAC-e and MAC-is/i) are added in the UE below MAC-d. MAC- es/MAC-e or MAC-is/i in the UE handle HARQ retransmissions, scheduling and MAC-e/i multiplexing, E-DCH TFC selection.
Node B

New MAC entities (MAC-e and MAC-i) are added in the Node B to handle HARQ retransmissions, scheduling and MAC-e / MAC-i demultiplexing.

S-RNC

For DTCH and DCCH transmission, new MAC entities (MAC-es and MAC-is) are added in the SRNC to provide in-sequence delivery (reordering) and to handle combining of data from different Node Bs in case of soft handover. 
In case of Dual-Cell HSUPA S-RNC also handles multiplexing of data from cells of different frequencies from the same Node B.
C-RNC (FDD and 1.28Mcps TDD only)
For CCCH  transmission, a new MAC entity (MAC-is) is added in the CRNC to provide in-sequence delivery (reordering), disassembly, reassembly and collision detection.

The resulting protocol architecture is shown in Figure 6.1-1:
[image: image1.wmf] 
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Figure 6.1-1: Protocol Architecture of E-DCH (MAC-e/es)
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Figure 6.1-2: Protocol Architecture of E-DCH (MAC-i/is) for CELL_DCH
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XX
Deactivation/activation of secondary RL using HS-SCCH orders
Deactivation/ activation of secondary carrier in a DC-HSUPA configuration is a function in the serving Node B. The Node B uses HS-SCCH orders to deactivate (respectively activate) the secondary serving E-DCH radio link.
The deactivate / activate function for secondary non serving E-DCH radio links uses Iub/Iur control messages. Deactivation/ activation is initiated by the serving Node B, after the HS-SCCH order to deactivate / activate the secondary carrier is acknowledged by the UE. When the secondary non serving E-DCH radio link(s) shall be deactivated / activated, the SRNC requests the non serving DRNS/NodeB to deactivate/ activate the non serving radio link(s).

Deactivation / activation of secondary non serving E-DCH radio links: 

- Deactivation


[image: image3]
Figure XX-a: Deactivation of secondary non serving E-DCH radio links
1. HS-SCCH order to deactivate the secondary carrier is acknowledged by the UE
2. Serving Node B indicates to RNC that the secondary carrier for the UE is deactivated
3. After receiving the indication the SRNC send the deactivation request to all non serving Node B for the UE
4. When Node B detects synchronisation failure for the UE in the cells of secondary carrier the radio link failure may be indicated to RNC in the same way as for singe carrier mode.
- Activation

[image: image4]
Figure XX-b: Activation of secondary non serving E-DCH radio links
1. HS-SCCH order to activate the secondary carrier is acknowledged by the UE
2. Serving Node B indicates to RNC that the secondary carrier for the UE is activated
3. UE synchronise in the serving cell of the secondary carrier
4. When the serving node B detects the UE in the secondary serving cell the Node B sends Radio Link Restore Indication in the same way as for single carrier mode.
5. When the RNC receives the Radio Link Restore message, this is an indication that the UE is synchronised and power controlled in the secondary serving E-DCH cell. (Note 1)
6. The SRNC sends the activation request to the non serving Node B for the UE (Note 1)
7. Node B /DRNS shall activate the secondary non-serving E-DCH RLs using the same TPC pattern as when a RLS is added to existing RLSs.
8. When the non serving node B detects the UE in the secondary non-serving cell the Node B may send Radio Link Restore Indication in the same way as for single carrier mode.
Note 1: RNC decides when to request activation of the secondary non-serving E-DCH RLs - before action 4 or after. 
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