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1 Introduction
It has been discussed the detail E-RACH procedure in previous RAN2 meetings. In last meeting, a brief discussion was held on whether cell re-selection should be needed or not when UE have UL E-DCH resources [1]. In this document, we provide more general analysis on UE mobility scenario in UL enhanced CELL_FACH state and possible solution. 
2 Discussion

According to the objective of this WI, we believe it is beneficial to mandate the usage of E-RACH feature if both UE and the cell have the capability of enhanced UL in CELL_FACH similar like R7 DL enhancement in CELL_FACH feature.
Proposal 1: UE shall use E-DCH for uplink data transmission in CELL_FACH state in case both UE and the cell are E-RACH capable.

2.1 Mobility scenarios analysis 

Two mobility scenarios are discussed in the following section:
· E-RACH cell->E-RACH cell
In this scenario, UE roams from cell2 to cell3 which both have E-RACH capability, which illustrated in figure 1. If UE has no UL E-DCH resources, then UE only sends CELL UPDATE message in the target cell by using E-RACH of the target cell. But if UE has been sending UL data in the source cell and at the same time it found the signal quality in current cell lower than the threshold and it would execute the cell reselection procedure to new cell according to the current specification. In the last meeting, some views are raised that cell re-selection is not needed in case UE having UL E-DCH resources. It is believed UE behaviour need to be clarified anyway in such scenario.
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Figure 1 intra-RNC scenarios

One possible way is that UE send release indication to old cell and stop UL data transmission, and then a cell update message will be sent to new cell to perform cell re-selection which also triggers a new RA procedure to continue the UL data transmission.

There is another alternative for this scenario: the cell update procedure would be forbidden during UL data transmission with E-RACH period. And after the completing or failing the UL data transmission in source cell, UE should trigger CELL UPATE procedure in the new cell. 

The third possibility is that UE ignore the on-going UL data transmission via E-DCH and perform cell update as current procedure.

· E-RACH cell ->RACH cell

For the scenario UE move to a new cell without E-RACH capability, the previous three possible ways are also applicable for this scenario. 
2.2 Possible solutions analysis

The alternative 1 is similar like current procedure except that it should send Release indication to source cell firstly. This Release indication signalling could be a special status report or a special indication in the MAC header. The benefit of this alternative is UE could perform mobility like usual and NW could release the E-RACH resources efficiently i.e. as soon as it receive the release indication. There is one factor to be considered that if RI lost, it must rely on the timer in Node B to release the E-RACH, which not usually happens even in cell edge. In addition, the data that fails to be transmitted in the source cell need also to be considered. In case of E-RACH cell->RACH cell, due to the L2 configuration changes, the RLC/MAC maybe need to be re-established. In order to avoid data loss, handling of left data in the buffer of UE need to be considered.

For the second alternative, UE would ignore its measured radio quality and continue the UL data transmission. But due to in cell edge, radio condition is not good which would lead to more UL HARQ retransmissions and even transmission failure. Thus a timer in the UE might be needed to control such transmission failure and UE will perform a cell search to re-select a cell. Another potential solution is to define a new hysteresis of the cell re-selection criteria to delay the cell update in the new cell. NW could release the E-RACH resources according to the timer which always set to large value to guarantee all the error cases. This alternative allows easier handling of UL data and no extra signalling are needed. However it has worse UE mobility support compared with alternative 1, especially for high speed UE and handover in street corner case, which would lead to radio link failure and may acquire UE re-access. Additionally, this would enlarge the usage of UL E-DCH resources for such UE and possibility of inefficiently releasing E-DCH resources.
For the third alternative, it is the simplest solution and does not need any new signalling an UE behaviour.  It also provides good support for UE mobility as alternative 1. However, since UE leave the source cell automatically, the NW will always release the E-RACH according to the timer, this alternative is not good for efficient resource usage. 

Table one list all aspect supported by the three alternatives:

	
	Alternative 1: release E-RACH when cell re-selection criteria is met
	Alternative 2: suspend cell re-selection for E-RACH transmission
	Alternative3:perform cell re-selection without resource release indication

	UE mobility support
	Good
	medium
	Good

	E-DCH resource usage efficiency
	Good
	medium
	Bad

	UL data handling complexity
	Complex
	Simple 
	Simple 

	UL data handling reliability
	reliable
	Not always reliable
	Not reliable

	UL signalling
	Needed
	Not needed
	Not needed


From above analysis table, it is proposed to adopt alternative 1. Alternative 2 could also be considered if it can be approved that there are not much mobility impact.
3 
Conclusion and proposal

In this document, we analyze the mobility scenario and compare three possible alternatives. Based on above description, we propose: 

Proposal 1: UE shall use E-DCH for uplink data transmission in CELL_FACH state in case both UE and the cell are E-RACH capable.

Proposal2: when cell re-selection criteria is met, UE could inform NW to release the UL E-DCH resources before send cell update in new cell. Suspending cell re-selection during the period that CELL_FACH UE use UL E-DCH resources could also be considered if it can be approved that there are not much mobility impact.
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