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1 Introduction
During the RAN#65 meeting, a new Rel-13 Study Item was approved on Downlink Enhancements for UMTS [1]. After discussion in RAN2#87bis meeting, it is agreed:

· RAN2 will study improvements to state transition as part of improvements to signaling transmission.
This paper the state transition from CELL_FACH to CELL_DCH state is analyzed and a new solution is proposed.
2 Discussion
2.1
Motivation
In current specification, CELL_FACH state is enhanced by many features; HS-DSCH for CELL_FACH and common E-DCH are the most important features of them. With the wide use of CELL_FACH state, RRC state transition between CELL_FACH and CELL_DCH state can be seen. In order to improve the signaling transmission, this state transition is analyzed.
The following figure shows the procedure RRC state transition from CELL_FACH state to CELL_DCH state.
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Figure 1: RRC state transition from FACH to DCH states
The UE is in the operation in HS-DSCH reception and E-DCH transmission in CELL_FACH state. The traffic reporting from the UE will trigger the state transition from CELL_FACH state to CELL_DCH state. In this situation, the traffic of the UE has not changed and the most of the configuration for HSDPA and HSUPA can be reused when UE is configured to CELL_DCH state to support larger data transmission. Then the message size of reconfiguration message can be reduced and the configuration information for CELL_FACH and CELL_DCH will be analyzed in the next section.
In current specification, when UE state transition from CELL_FACH to CELL_DCH state, synchronization procedure is necessary because the resource of HS-DSCH and E-DCH has changed. This will lead to data transmission interruption. If the UE continues using the resource when moves to CELL_DCH state, it will bring the benefit of keeping the data transmission without any interruption after state transition.
2.2
Analysis
It assumes that the UE has only one cell in its active set after state transition to CELL_DCH state and Multiflow, MIMO are not configured. Here we provide analysis on the configurations between CELL_FACH and CELL_DCH, i.e. the IEs related to HS-DSCH/E-DCH between CELL_FACH and CELL_DCH.

Based on the analysis, the HS-DSCH/E-DCH in CELL_FACH can be reused in CELL_DCH, and about 41 bytes can be saved if the network does not contain them again in the reconfiguration message.
Observation: The configuration for CELL_FACH state (HS-DSCH and common E-DCH) can be reused when the UE moves to CELL_DCH from CELL_FACH.
2.3
Solution
From analysis above, most configuration IEs for HS-DSCH and E-DCH in CELL_FACH can be reused when UE is configured to CELL_DCH state. Then a new solution for enhanced RRC state transition from FACH to DCH states is proposed,
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Figure 2: Procedure for enhanced RRC state transition from FACH to DCH states
1. The RNC decides to configure UE to CELL_DCH and sends Radio Link Setup Request message to the Node B, and includes the indication of reusing HS-DSCH and common E-DCH. The full configuration is still included in the message.
2. The Node B detects that the UE is using common E-DCH, and sends the "Reuse configuration index" (listed in the system information) to RNC in the Radio Link Setup Response message.

3. The RNC sends Radio Bearer reconfiguration message to the UE with the indication "use common E-DCH".
4. The UE sends Radio Bearer Setup Complete message to the RNC.
The size of the configuration message is reduced in step 3 by omitting the HSDPA and HSUPA configuration information and signaling transmission in this situation is improved.
Proposal: It is proposed RAN2 to discuss the method of enhancement of RRC transition from FACH to DCH.
3 Conclusion

In this document, we analyze a situation of RRC state transition from CELL_FACH to CELL_DCH state and a solution is provided. It is proposed:
Proposal: It is proposed RAN2 to discuss the method of enhancement of RRC transition from FACH to DCH.
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5 Appendix
For HS-DSCH
	IEs for CELL_DCH state
	IEs for CELL_FACH state
	Analysis

	Downlink HS-PDSCH Information 10.3.6.23a
	
	6 bytes

	> HS-SCCH Info 10.3.6.36a
	HS-DSCH common system information 10.3.6.36c
> HS-SCCH system info 10.3.6.36e
	For FDD, the IEs are the same and include DL Scrambling Code and HS-SCCH Channelisation Code Information. Generally, UE in CELL_FACH and CELL_DCH will monitor all the HS-SCCH channels.

4 HS-SCCHs are configured.

	> Measurement Feedback Info 10.3.6.40a
	Common E-DCH system info 10.3.6.9a
> Measurement Feedback Info 10.3.6.40a
	If common E-DCH is configured in this cell, then the IE needed in CELL_DCH can be obtained in CELL_FACH.

	HARQ info 10.3.5.7a
	HARQ system Info 10.3.5.7a
	1 byte (The Memory Partitioning is "Implicit")

	Uplink DPCH power control info 10.3.6.91
(ACK, NACK and Ack-NACK Repetition factor)
	Common E-DCH system info 10.3.6.9a
Uplink DPCH power control info for Common E-DCH 10.3.6.91a
	2 bytes
IE "HARQ_preamble_mode" is not included in CELL_FACH configuration.


The H-RNTI can be reconfigured if needed. If the CELL_FACH configuration for HS-DSCH is used for CELL_DCH state, about 9 bytes can be saved for the reconfiguration message.
For E-DCH
	IEs for CELL_DCH state
	IEs for CELL_FACH state
	Analysis

	E-DCH Info 10.3.6.97
	Common E-DCH system info 10.3.6.9a
	About 20 bytes

	> E-DPCCH Info 10.3.6.98
	> E-DPCCH Info 10.3.6.98
	9 bits

	> E-DPDCH info 10.3.6.99
	> E-DPDCH info 10.3.6.99
	141 bits (8 Reference E-TFCIs and mainly including Rel-6 IEs)

	> Scheduled Transmission configuration
	> Initial Serving grant value
	IE "2ms scheduled transmission grant HARQ process allocation" is not included in CELL_FACH. If reusing the configuration in CELL_FACH is allowed, MAC-d PDUs belonging to MAC-d flows not configured with a "Max MAC-e PDU contents size" are allowed to be transmitted in all processes.

"Primary/Secondary Grant Selector" is not included.

The SG value "38" (zero grant) cannot be configured in CELL_FACH.

6 bits

	Downlink information for each radio link 10.3.6.27
	Common E-DCH system info 10.3.6.9a

> Common E-DCH Resource Configuration information list
	About 5 byte

	>Downlink F-DPCH info for each RL 10.3.6.23ob

(F-DPCH frame offset, F-DPCH slot format, Code number and TPC combination index)
	>>Soffset

>>F-DPCH Code number
	(F-DPCH is defined and used in CELL_FACH and it can be kept when UE moves to CELL_DCH state.
The Code number can be reused.

"TPC combination index" is not necessary because only one cell in UE’s active set.

8 bits

	> E-HICH Info 10.3.6.101
	>>E-HICH info for Common E-DCH 10.3.6.124
	13 bits

	> E-RGCH Info 10.3.6.102
	>>E-RGCH Info for Common E-DCH 10.3.6.123
	6 bits

"RG combination index" is not included. But if only one cell in UE’s active set, it is not necessary.

	>E-AGCH Info 10.3.6.100
	>E-AGCH Info 10.3.6.100
	8 bits

	Added or Reconfigured UL TrCH information 10.3.5.2
	Common E-DCH system info 10.3.6.9a
	About 16 bytes

	> E-DCH Transmission Time Interval
	>E-DCH Transmission Time Interval
	1 bit

	> HARQ info for E-DCH 10.3.5.7d
	> HARQ info for E-DCH 10.3.5.7d
	2 bits

	>Added or reconfigured E-DCH MAC-d flow 10.3.5.1b
	> Common E-DCH MAC-d flows 10.3.5.3b
	Non-scheduled transmission grant info is not included, but it is optional.

In CELL_FACH, E-DCH MAC-d flow identity 7 is reserved for CCCH transmission. Then it cannot be used in CELL_DCH state.

126 bits (Configured 7 E-DCH MAC-d flow)
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UE in non CELL_DCH state reads and stores the HS-DSCH and common E-DCH configuration and their index from SIB.
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2. Radio link setup response (common E-DCH resourece index)



