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1 Introduction

One of the objectives of the Enhanced CELL_FACH state in FDD WI is the reduction of the state transition delays when the UE is in RRC connected mode. This will allow to optimize the HSPA radio resource utilization as well as the UE battery life in case of applications characterized by intermittent exchange of data and tight latency requirements e.g. Web-browsing, Push-to-Talk etc.
In this document we propose a method to enable fast state transitions from CELL_PCH to CELL_DCH state, where the idea is to put the function of radio bearer reconfiguration into the paging message so that the UE can directly go to CELL_DCH state after receiving a paging message. As explained later, the idea could be extended to the URA_PCH to CELL_DCH state transition, but the price to pay in terms of system complexity may be unacceptable in this case.
2 Reconfiguration over paging
Figure 1 shows the current network-initiated CELL/URA_PCH to CELL_DCH state transition procedure, while Figure 2 show the proposed fast state transition procedure. The basic idea is that UTRAN first establishes the necessary network bearers (Iub and Iur) and then sends a PHYSICAL CHANNEL RECONFIGURATION message when paging the UE. Once uplink synch is achieved, the UE can directly move to CELL_DCH and start to actively send/receive user data.
One of our assumptions is that for this delay critical scheme the establishment/reconfiguration of Radio Bearers or Transport Channels is not necessary, and therefore it is assumed that the UE pre-stores all the configuration parameters other than physical channel parameters when moving in CELL/URA_PCH, which is the case since R99.
On the other hand, not all the physical channels parameters need to be explicitly signaled to the UE. In fact only few UE-specific parameters need to be signaled, whereas for all other parameters some default configurations can be used.

In the document we do not assume a specific physical channel mapping for the PCH transport channel. Our proposed solution works in case of PCH mapped into S-CCPCH (the only currently allowed by the standard) as well as in case of PCH mapped into HS-PDSCH as proposed in [1]. Also, only HSPA configurations are considered for CELL_DCH (i.e. R99 DPCH is not used).
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Figure 1: Current state transition from CELL/URA_PCH to CELL_DCH
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Figure 2: Fast state transition from CELL_PCH to CELL_DCH
2.1 What information needs to be signaled
In this section we list the UE-specific physical channel parameters that need to be explicitly signaled in the paging message in order to support PHYSICAL CHANNEL RECONFIGURATION over paging. 
· H-RNTI (16bits)

· Primary E-RNTI (16bits)

· Default DPCH Offset Value (10bits)
· UL Scrambling code (24bits)

· In the current specification, the UE does not retain the scrambling code when going in CELL_PCH. The UE could retain the UL scrambling code so it does not have to be signaled all the time, but change in the specification will be required.
· HS-SCCH codes info

· Two possibilities: Regular operation vs. HS-SCCH less operation

· In case of regular operation: up to 4 HS-SCCH codes are needed

· 7 bits per code

· In case of HS-SCCH less operation: up to 2 HS-PDSCH codes can be signaled
· 7 bits per code

· F-DPCH info

· Offset (8bits)

· Code (8bits)

· E-HICH info
· Code (7bits)

· Signature sequence (6bits)

· Grant Information
· Two possibilities: Unscheduled vs. Scheduled configuration

· In case of unscheduled configuration (0bits)

· In case of scheduled configuration 

· E-AGCH channelisation code (8bits)

· E-RGCH signature sequence (6bits)

2.1.1 UTRAN handling of required information
This section clarifies how UTRAN handles the different IEs that need to be signaled in the PHYSICAL CHANNEL RECONFIGURATION over paging message. 

· H-RNTI

· Assigned by D-RNC/C-RNC and reported 

· To the Node B with the RADIO LINK SETUP REQUEST message (NBAP)

· To the S-RNC with the RADIO LINK SETUP RESPONSE message (RNSAP)

· Primary E-RNTI

· Assigned by Node B and reported to the D-RNC/C-RNC with the RADIO LINK SETUP RESPOSSE message (NBAP)

· The D-RNC/C-RNC finally reports the E-RNTI to the S-RNC with the RADIO LINK SETUP RESPONSE message (RNSAP)

· C-RNTI

· Assigned by D-RNC/C-RNC in case of CELL UPDATE procedure and reported to the S-RNC with the UPLINK SIGNALLING TRANSFER INDICATION message (i.e. only in case of mobility)

· HS-SCCH code info

· C-RNC configures the Node B with the set of HS-SCCH codes to be used for HS-DSCH operation with the PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST message (NBAP).

· The Node can assign up to 4 HS-SCCH codes to one UE when setting up the HS-DSCH channel. The assigned codes are reported to the D-RNC/C-RNC in the RADIO LINK SETUP RESPONSE message (NBAP) which forwards them to the S-RNC in the RADIO LINK SETUP RESPONSE message (RNSAP)

· F-DPCH info

· The S-RNC configures the F-DPCH frame offset and the power settings in the Node B and signal them to the D-RNC/C-RNC in the RADIO LINK SETUP REQUEST message (NBAP).

· The D-RNC/C-RNC allocates the channelisation code and 

· Configures the Node B with the F-DPCH settings (offset, code, power) for the UE

· Reports the code to the S-RNC in the RADIO LINK RESPONSE message (RNSAP)

· E-HICH info

· Node B assigns the E-HICH code and signature sequence for the UE and reports them to the D-RNC/C-RNC with the RADIO LINK RESPONSE message (NBAP).

· The D-RNC/C-RNC report them to the S-RNC with the RADIO LINK RESPONSE message (RNSAP)

· Grant Info

· Node B assigns E-AGCH code and E-RGCH signature sequence for the UE and reports them to the D-RNC/C-RNC with the RADIO LINK RESPONSE message (NBAP).

· The D-RNC/C-RNC report them to the S-RNC with the RADIO LINK RESPONSE message (RNSAP)

The analysis above shows that the parameters that need to be signaled to the UE are partly assigned by the S-RNC, partly by the C-RNC/D-RNC, and partly by the Node B. Therefore the S-RNC first needs to setup the Iur/Iur bearers and collect the UE-specific information that need to be signaled to the UE. This procedure is shown in Figure 3 with focus on how the S-RNC collects all the required information.
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Figure 3: UTRAN handling of IEs needed for Reconfiguration over Paging
2.2 Default configurations
As explained earlier most of the physical channel parameters do not need to be explicitly signaled to the UE in PHYSICAL CHANNEL RECONFIGURATION over paging message, but default values can be assumed instead.
There are two possible ways to have default values for those default IEs:
· The UE, in CELL_PCH, stores IE values that have been used previously in CELL_DCH (In this case, “UL Scrambling code” in section 2.1 falls into this category).

· The paging message has the pointer to a default or pre-defined configuration.
2.3 Applicability to URA_PCH

The proposed method cannot be used as is for the URA_PCH to CELL_DCH state transition. This is because, to page the UE, the S-RNC would need to setup the Iub/Iur bearers for all the Node Bs in the URA in which the UE is currently registered. This approach is considered not feasible because it will create unnecessary Iub/Iur signaling overhead.
With additional complexity, the proposed method could be extended to the URA_PCH to CELL_DCH state transition. One possible solution would be as follows

· The RNC will pre-book HSPA Node B resources for a certain number of users while keeping alive the corresponding Iub/Iur bearers.
· The RNC will use only one of these pre-booked resources to perform a fast reconfiguration of one UE 

This solution for fast URA_PCH to CELL_DCH state transitions will not be as efficient as the solution for CELL_PCH to CELL_DCH state transitions and maybe very complex to implement. Therefore is not considered very attractive.
3 Conclusions
It has been shown that

· PHYSICAL CHANNEL RECONFIGURATION over paging is a viable solution that allows to reduce the latency in case of network-initiated CELL_PCH to CELL_DCH state transition. 

· The solution is not so attractive in case of URA_PCH to CELL_DCH state transition because of the increased system complexity
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