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1.  Introduction
At RAN#38, "Enhanced CELL_FACH state in 1.28Mcps TDD" was approved as a new work item (WI) in RP- 071038 [1]. The WI includes two aspects: UL enhancement and DL enhancement. For DL enhancement, as there are much commonness in HS-DSCH transmission in FDD and TDD, most work in FDD DL enhancement can be reused by TDD. At RAN#41, the stage 2 updates for Enhanced DL in CELL_FACH state for 1.28Mcps are agreed [2], and some email agreements have been achieved by [3]. Also the uplink transmission for 1.28Mcps TDD Enhanced CELL_FACH has been discussed and agreed in [2] and [3]. In this document, the stage 3 updates in RAN3 for enhanced CELL_FACH state for 1.28Mcps TDD are to be introduced in this RAN3#62 meeting..
2.  Main characters of 1.28Mcps TDD enhanced CELL_FACH
In 1.28Mcps TDD, CELL_FACH, CELL_PCH and URA_PCH state HS-DSCH reception is also defined. For the enhanced CELL_FACH, there are much commonness in HS-DSCH transmission between FDD and 1.28Mcp TDD and most work in FDD DL enhancement can be reused by 1.28Mcps TDD. But there are still some 1.28Mcps TDD specific characters which are different from FDD. 
HS-DSCH reception in CELL_FACH state: 
For downlink transmission in 1.28Mcps TDD, when operating in CELL_FACH HS-DSCH reception UE with dedicated H-RNTI can send ACK/NACK and CQI signalling on related HS-SICH (except for the case that corresponding HS-SCCH conveys a synchronization establishment command). In a 1.28Mcps TDD multi-frequency cell, HS-DSCH resource in CELL_FACH state can be established on primary frequency and secondary frequencies. UTRAN can configure a working carrier for a particular UE. Uplink transmission and downlink HS-DSCH reception for a specific UE is on the same carrier, on which both the uplink random access resource and downlink HS-DSCH resource should be established. The 1.28Mcps TDD HSDPA reception in CELL_FACH state utilizes also the enhanced L2 architecture with flexible RLC PDU size and MAC-ehs segmentation as in FDD.
Uplink transmission and synchronization:
For uplink transmission the UE shall use the E-DCH. The UE shall perform the state transition to CELL_FACH state when initiate the uplink transmission. After initiating the uplink transmission, the UE shall remain in CELL_ FACH state, unless a state change is triggered by RRC signalling. Maintaining of Uplink synchronization is not needed in CELL_FACH state, UE could be out of synchronization after a period of transmission pause. When DL transmission is recommenced following a transmission pause, Node B shall order UE to establish the UL synchronization via HS-SCCH in case it detects the UE is out of UL synchronization. The synchronization detection in Node B is based on a timer mechanism. Response to the synchronization establishment command, UE then initiates the UL synchronization procedure. When it accomplishes the UL synchronization establishment, UE sends E-RUCCH to Node B. If Node B receives E-RUCCH from the UE, the Node B can then resume the HS-DSCH transmission for the UE
HS-DSCH reception in CELL_PCH and URA_PCH states:
For UE with stored H-RNTI, the network should use the stored dedicated H-RNTI to inform the UE to establish the uplink synchronization via HS-SCCH before transmitting DCCH and DTCH to the UE. When UE receives dedicated H-RNTI on HS-SCCH, the UE shall initiate the uplink synchronization procedure and transit to CELL_FACH state. 
For UE without stored H-RNTI in CELL_PCH and URA_PCH, If PCH is configured in the cell, the PCCH shall be sent on the legacy PCH, otherwise for UE without the E-RNTI and H-RNTI, UTRAN can send paging message on PCCH mapped on HS-DSCH.
Indication of UE State Transition
In 1.28Mcps TDD, for UE in CELL_PCH or URA_PCH states with stored H-RNTI, the network use the stored dedicated H-RNTI to inform the UE to establish the uplink synchronization via HS-SCCH before transmitting DCCH and DTCH to the UE. And when UE receives dedicated H-RNTI on HS-SCCH, the UE shall initiate the uplink synchronization procedure and transit to CELL_FACH state. The serving Node B shall send the UE State Transition Indication in E-DCH data frame to RNC to inform that the UE’s state has been transited from CELL_PCH/URA_PCH to CELL_FACH.
HS-DSCH DRX operation in CELL_FACH state

For the HS-DSCH DRX operation in CELL_FACH, the UTRAN indicates one inactivity timer or two inactivity timers, which way is used is FFS, a DRX cycle length and a RX burst length. This information is stored by the UE for use when in CELL_FACH state. The HS-DSCH DRX operation in CELL_FACH state is only possible when the UE has a dedicated H-RNTI configured.
The HS-DSCH DRX operation in CELL_FACH state is initialized when the inactivity timer(s) expire. The inactivity timer(s) are triggered whenever no data transmission activities are on-going. At this point, the UE shall continuously receive HS-DSCH for the length of the inactivity timer configured. Once the inactivity timer(s) have expired, the UE may choose not to receive HS-DSCH for a given time within the period of the configured DRX Cycle. The UE shall receive HS-DSCH for the RX burst length of the DRX Cycle configured. 

The UE shall interrupt DRX operation in CELL_FACH state and continuously receive HS-DSCH, if data transmission activity is initiated.
3.  Changes to RAN3
For the stage 3 updates in RAN3 for 1.28Mcps TDD enhanced CELL_FACH state, the following specifications are changed and delivered for agreement in the RAN3#62 meeting: 
CR for 25.401: The Protocol Models for HS-DSCH configured for UEs in Cell_FACH state, CELL_PCH sate and URA_PCH state are added for 1.28Mcps TDD. And the Protocol Models for E-DCH configured for UEs in Cell_FACH state and Idle state are added for 1.28Mcps TDD. And the 1.28Mcps TDD has the same Protocol Models with FDD.
CR for 25.435: The frame structure and procedures in the enhanced Cell_FACH state, CELL_PCH state, URA_PCH state and IDLE state are added for both downlink and uplink for 1.28Mcps TDD.The HS-DSCH type 2, HS-DSCH type 3 and E-DCH Channels for CELL_FACH and Idle are used for 1.28Mcps TDD. And the PI is added into the HS-DSCH type 3 to indicate if the PI Bitmap is present in the payload.A new procedure is added as Indication of UE State Transition to indicated the UE transfers from CELL_PCH/URA_PCH to CELL_FACH state.
CR for 25.425: The frame structure and procedures in the enhanced Cell_FACH state and IDLE state are added for both downlink and uplink for 1.28Mcps TDD. The HS-DSCH type 2 and E-DCH Channels for CELL_FACH and Idle are used for 1.28Mcps TDD. A new procedure is added as Indication of UE State Transition to indicate the UE transfers from CELL_PCH/URA_PCH to CELL_FACH state.
CR for 25.423: Enhanced Cell_FACH state, CELL_PCH state, URA_PCH state and IDLE state handlings for both downlink and uplink are added to the following procedures: Uplink Signalling Transfer, Common Transport Channel Resources Initialisation, Common Transport Channel Resources Release, Downlink Signalling Transfer, and Paging.
CR for 25.433: Enhanced Cell_FACH state, CELL_PCH state, URA_PCH state and IDLE state handlings for both downlink and uplink are added to the following procedures: Audit, Resource Status Indication, Physical Shared Channel Reconfiguration for 1.28Mcps TDD.
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