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1 Introduction

Based on both the link adaptation scheme agreed in [5] in Enhanced CELL-FACH WI for LCR TDD and the basic concept of fast state transition from enhanced CELL_PCH to CELL_FACH, some potential issues should be taken into account for LCR TDD is analyzed in this contribution, and the impact by DRX scheme introduced in enhanced CELL-FACH is also highlighted. And so, a result solution is proposed.
2 Mechanism of Fast State Transition from E-PCH state to E-FACH in FDD
Fast state transition from E-PCH to E-FACH was concluded in [2] and [3] to meet one of the objectives of enhanced CELL-FACH WI in FDD, fast state transition mechanism is only applicable for the case that dedicated H-RNTI is configured for the UE in enhanced CELL-PCH, while the UE without dedicated H-RNTI configured shall still perform normal sate transition from E-PCH to E-FACH. The main difference between fast state transition and the normal one is that the fast one need not perform CELL UPDATE procedure after state transition from CELL_PCH to CELL_FACH. The fast state transition mechanism is outlined as below:
· Downlink DCCH/DTCH reception triggers fast state transition: if the UE detects its Paging Indicator on PICH and its dedicated H-RNTI on the subsequent HS-SCCH, measurement results reporting on SRB#2 shall be triggered. The UE shall perform the state transition to CELL_FACH state when sending the measurement results, as details in [1].
· Uplink DCCH/DTCH transmission triggers fast state transition: before Uplink DCCH/DTCH transmission, for the UE in CELL-PCH state with C-RNTI or E-RNTI, the UE performs an autonomous state transition from CELL_PCH to CELL_FACH state without performing CELL Update procedure firstly.
From above it can learned that the state transition delay is reduced due to the omitted CELL Update procedure before downlink DCCH/DTCH reception and/or uplink DCCH/DTCH transmission,  it is called “fast state transition” in this paper for convenience.
The original intentions that measurement results reporting on SRB#2 shall be accompanied with downlink DCCH/DTCH reception in CELL-PCH state are analyzed and identified as following:
· To assist subsequent HS-DSCH link adaptation in enhanced CELL-FACH state: RNC transfers the received measurement results to Node B on HS-DSCH Data Frame, then the Node B scheduler can use this information to determine the MCS and DL transmit power for the HS-SCCH and HS-PDSCH transmissions.
· To make RNC aware of UE’s accomplishment of state transition from CELL-PCH to CELL-FACH: the other implicit motivation of sending SRB#2 measurement is to notify RNC that the UE has transferred from CELL_PCH to CELL-FACH autonomously. 
3 Potential issues of Fast State Transition from E-PCH state to E-FACH in LCR TDD
The enhanced CELL-FACH WI for LCR TDD in [7] has the same objective of reducing state transition delay, and then fast state transition mechanism from enhanced CELL_PCH to CELL_FACH could also be adopted for LCR TDD when dedicated H-RNTI is configured. While the fast state transition mechanism in FDD is not completely applicable for LCR TDD when considering the different link adaptation scheme.
The initial link adaptation of HS-DSCH when transmission CCCH is identical between LCR TDD and FDD, the MCS of HS-DSCH for CCCH transmission is determined by the measurement result on uplink CCCH message from RNC to Node B, while the link adaptation of HS-DSCH when transmission DCCH/DTCH in LCR TDD is totally different from FDD. 
For link adaptation scheme agreed in [5] for LCR TDD Enhanced CELL-FACH WI, it has been agreed that UE with dedicated H-RNTI should send ACK/NACK feedback and CQI report on the related HS-SICH for DCCH/DTCH reception, and also the UE should make a physical random access procedure and send E-RUCCH to Node B when   Node B detects that UE is out of Uplink Synchronization before receiving DCCH/DTCH in downlink, as details in [5]. Boththe CQI report on HS-SICH and the measurement on E-RUCCH are used for HS-DSCH link adaptation for LCR TDD instead of the continuous usage of initial measurement results on RACH and/or previous received SRB#2 measurement reporting. 
It is obviously timely and quick channel quality feedback on HS-SICH and E-RUCCH would be much beneficial to improve system performance than “semi-static” measurement result on RACH and SRB#2 measurement reporting, and that the CQI report on HS-SICH can avoid the additional RRC message overhead comparing with SRB#2 measurement reporting. As a result, SRB#2 measurement reporting is not recommended to assist the HS-DSCH link adaptation for LCR TDD from the conclusions in [5].
The other purpose of SRB#2 measurement reporting is implicitly to notify RNC that the UE has accomplished state transition from E-PCH to E-FACHfor FDD. For LCR TDD, how to indicate the UE’s state transition to RNC should be solved for unbeneficial SRB#2 measurement reporting for link adaptation is not recommended.
The main issue is to keep the consistency of understanding RRC state between UTRAN and the UE during fast state transition, especially the case that RNC considers the UE in CELL-FACH state while the UE actually stays in CELL-PCH state should be avoided. Becasuse it may cause the data losing and serious communication interruption between the UE and RNC. RNC shall not update the state of the UE in CELL-PCH state until it receives the UE’s uplink data or message. It would take some time to transmit the uplink SRB#2 measurement reporting implying the UE’s state transition from UE to RNC, which would lead to a long period of misunderstanding of the RRC state between RNC and UE during the fast state transition. While this period of misunderstanding would not incur any problem to the UEs in CELL-FACH state without DRX scheme. After fast state transition from CELL-PCH to CELL_FACH state, the UE should perform continuously detecting of HS-SCCH in CELL_FACH and detect the subsequent DCCH/DTCH transmission which is transmitted as the mode of CELL_PCH state from RNC.
Another issue is that the impact on the period of RRC state misunderstanding caused by the DRX scheme after fast state transition from CELL-PCH to CELL_FACH due to the different HS-SCCH DRX patterns of CELL_PCH and CELL-FACH.
4 Proposed Solution for LCR TDD
To solve the issues analyzed above, the corresponding solutions are illustrated in figure1 as below:
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Figure1: state transition indicating and HS-SCCH monitoring scheme
Step 1: RNC sends PI bitmap and HS-DSCH Data Frame (type3) via Iub FP to the Node B, which carries the UE’s dedicated H-RNTI, the transmission start time point in CFN the format of HS-DSCH Data Frame indicates the identified UE in CELL_PCH
Step 2: Node B sends Paging Indicator via PICH and Uplink SYNC command via HS-SCCH to the UE.
Step 3: the UE initiates physical random access procedure when detecting Paging Indicator and Uplink SYNC command on subsequent HS-SCCH, after the accomplishment of Uplink SYNC, the UE sends E-RUCCH to Node B. UE performs state transition from CELL_PCH to CELL-FACH when detecting its H-RNTI on HS-SCCH.
Step 4: after state transition from CELL-PCH to CELL-FACH, the UE continuously detects HS-SCCH no matter whether the UE is configured DRX scheme in CELL-FACH or not.
Step 5: upon reception of the UE’s E-RUCCH, Node B considers that the UE has transferred from CELL_PCH to CELL-FACH successfully, and as a result Node B sends state transition indicator to RNC. Then RNC updates the RRC state of the UE from CELL-PCH to CELL-FACH.
Step 6: after detecting HS-SCCH indicating HS-DSCH transmission, i.e. normal control command on HS-SCCH, the UE initiates DRX scheme if configured.
5 
Proposals
Based on the analysis above, it is suggestted that RAN2 discuss and approve the proposed solution of fast state transition from CELL-PCH to CELL_FACH for LCR TDD when UE is configured to stored dedicated H-RNTI in CELL_PCH.
Proposal 1: Upon reception of HS-DSCH Data Frame carrying dedicated H-RNTI for enhanced CELL-PCH transmission, Node B sends SYNC command on HS-SCCH to the UE. When receiving the UE’s E-RUCCH, Node B sends state transition indicator to notify RNC the UE’s accomplishment of state transition from CELL-PCH to CELL-FACH.

Proposal 2: After state transition from CELL-PCH to CELL-FACH, the UE continuously detects HS-SCCH, and upon detecting of HS-SCCH indicating HS-DSCH transmission, i.e. normal HS-DSCH control command on HS-SCCH, the UE initiates DRX scheme if configured.
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