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1
Introduction and Background
A cell update procedure can be omitted when UE moves to CELL_FACH state from CELL_PCH state if HS-DSCH paging is configured. This is because in CELL_PCH state the UE stores the variables H-RNTI, C-RNTI and E-RNTI, which are necessary for dedicated logical channels’ data transfer and so the UE doesn’t need to perform a cell update procedure to obtain them.
This cell update less CELL_FACH state transition has signification benefits: call setup time reduction, latency improvement and battery life improvement.

Currently this cell update less CELL_FACH state transition is allowed only when HS-DSCH paging is configured. 
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Discussion

Currently the RRC specification [1] states that the UE shall clear the variable H_RNTI, C_RNTI and E_RNTI when the UE moves into CELL_PCH state, unless HS-DSCH paging is configured. Therefore the UE shall perform a cell update procedure when the UE moves into CELL_FACH from CELL_PCH state to get the values of variables H_RNTI, C_RNTI and E_RNTI to start uplink data transmission or downlink data reception, although UEs configured with HS-DSCH paging can omit the cell update procedure.
However the cell update less operation doesn’t need to be limited only for HS-DSCH paging configuration case.

Because the UEs without HS-DSCH paging doesn’t have any technical restriction which prevent the UE from omitting the cell update procedure and the UEs also have significant benefits by storing the variables H_RNTI, C_RNTI and E_RNTI.
Therefore we propose to remove the redundant restriction for Enhanced Uplink for CELL_FACH capable UEs.

2.1
Uplink data transfer in CELL_PCH state
Case 1) Uplink data transmission for the UEs who don’t store variables H_RNTI, C_RNTI and E_RNTI in CELL_PCH state

Figure 1 shows the UE behaviour upon uplink data transmission in CELL_PCH state for the UEs who don’t store the variables H_RNTI, C_RNTI and E_RNTI in CELL_PCH state. 
In this scenario, the UE needs to perform a cell update procedure to obtain the values for the variables from the network .
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Figure 1
Case 2) Uplink data transmission for the UEs who store variables H_RNTI, C_RNTI and E_RNTI in CELL_PCH state

Figure 2 shows the UE behaviour upon uplink data transmission in CELL_PCH state for the UEs who store the variables H_RNTI, C_RNTI and E_RNTI in CELL_PCH state.

In this scenario, the UE doesn’t need to perform a cell update procedure, but just needs to send a MeasurementReport to inform the network  about the state transition and so the UE can start uplink data transmission rapidly.
Please note that the required UE behaviour for the UE without HS-DSCH paging is completely the same as the one for HS-DSCH paging configured UE.
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Figure 2
2.2
Downlink data transfer in CELL_PCH state

Case 3) Downlink data reception for the UEs who don’t store variables H_RNTI, C_RNTI and E_RNTI in CELL_PCH state

Figure 3 shows the UE behaviour upon downlink data reception in CELL_PCH state for the UEs who don’t store the variables H_RNTI, C_RNTI and E_RNTI in CELL_PCH state. 

In this scenario, The UE needs to perform a cell update procedure to obtain the values for the variables from NW.
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Figure 3
Case 4) Downlink data reception for the UEs configured with HS-DSCH paging

Figure 4 shows the UE behaviour upon downlink data reception in CELL_PCH state for the UE configured with HS-DSCH paging.

In this case, the network can start the downlink data transfer immediately after PI indication because the UE is ready for data transmission and reception for both directions.
[image: image4.emf]NW UE

DCCH_DTCH_available

CELL_PCH

downlink_data

MeasurementReport

PI


Figure 4
Case 5) Downlink data reception for the UEs who store variables H_RNTI, C_RNTI and E_RNTI in CELL_PCH state (HS-DSCH paging less operation)
Figure 5 shows the UE behaviour upon downlink data reception in CELL_PCH state for the UEs who store the variables H_RNTI, C_RNTI and E_RNTI and configure SCCPCH for paging in CELL_PCH state.

In this case, UE doesn’t have HS-DSCH paging configuration so UE starts monitoring PCH over SCCPCH upon reception of positive PI so that the UE can receive paging type 1. This requirement is unchanged from R99 spec.
However after the paging type1 reception, the UE can move to CELL_FACH state without performing a cell update procedure because the UE has all necessary configuration parameters for the state transition. Instead the UE just needs to send a MeasurementReport to inform the network about the state transition. On the other hands, the network can start the downlink data transfer a few moment after PagingType1 transmission since the NW can expect the UE to start HS-SCCH monitoring after the PagingType1 reception.
If we compare case 4 and 5, it’s obvious that the HS-DSCH paging configuration scenario has shorter time delay between the state transition from CELL_PCH to CELL_FACH and the actual downlink data transmission.
However the HS-DSCH paging less UEs still have significant benefits by omitting a cell update procedure showed in Figure 3.
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Figure 5
3
Proposal

In order to remove the redundant cell update procedure (it normally takes about a few hundred milliseconds), we propose to define a procedure for UEs who support Enhanced CELL_FACH and Enhanced Uplink for CELL_FACH not to clear the variables H_RNTI, C_RNTI and E_RNTI upon state transition to CELL_PCH.
The detailed required changes are described in [2].
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