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1 Introduction
According to the discussion of enhanced UL in CELL_FACH in previous meetings, E-RACH resource is assigned by network to UE and UE shall use it for a period time which may last numbers of 100ms. Different from legacy RACH procedure that only one RACH TTI is used, the release of UL E-RACH resources need to be carefully considered In this contribution, different resource release scenarios together with possible approaches will be discussed in the following section.

2 Discussion

2.1 Release scenarios analysis

Three triggers of E-RACH resources release are analyzed in below:

a) UE has no more UL data to send to network and does not change RRC state

b) UE has to release the E-RACH because of its RRC state transition or Network request due to other reason like RRM strategy.

c) UE changes cell after a cell re-selection. For use case a: like in CELL_DCH, UE would send buffer status report according to network configuration.  
In case UE has no more data to send, the UE buffer occupancy of SI would be empty (TEBS=0). Node B would know there is no need to use the E-RACH resource for this UE so that Node B could initiate to release to said E-RACH resource.

For use case b:  When the traffic volume becomes larger to satisfy the rule of change its state to CELL_DCH,  the reconfiguration message would be sent to UE, then the E-RACH resource of this UE shall be released accordingly. Another example is that network might indicate to release the E-RACH resources due to RRC strategy in case of congestion.    

For use case c, UE sends its data using E-RACH in cell A while it roams to the cell edge and ready to trigger the cell update procedure to re-select to cell B. Thus cell A need to release E-RACH resources in the proper time.  

It is proposed both UE and network could initiate the E-RACH release procedure.

2.2 Release procedure 

According to previous discussion of three triggers of E-RACH release, the potential detailed resource release procedure is described in below.

For case a) and b), UE would send SI accordingly like in CELL_DCH state, then network has full control of when to release the E-RACH resources. Node B sends release indication to UE according to status report from UE or the request from upper layer i.e. RNC. The corresponding procedure is illustrated in figure 1.
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Figure 1 the release procedure triggered by Node B

In case UE would not change the cell, it might be possible to transmit the UL data packets continuously after receiving resource indication until the positive acknowledgment is received or maximum retransmission time is reached for each process.  

It is proposed in case Node B make decision of release E-RACH, Node B should send the release indication explicitly.

For use case c, it is difficult for UE to receive the network resource release indication before it re-select to another cell.
There are two ways of resource release in this case:

1) UE leaves the cell without any indication to network. In this case, UE will initiate a random access procedure in the new cell and start to use the new resources and stop send any signal to old cell. A timer would be needed in the old cell to detect to release E-RACH releases. This approach is the simplest to both network and UE. In fact, the timer in the network normally would be set relatively longer in order to keep reliability of release decision for all scenarios. The setting of the timer is also dependent on network implementation. As a result, the resources in the old cell might be wasted due to the not releasing resources in time. The time interval is different according to the methods how Node B knows UE’s leave. The earlier the E-RACH resource is released, the more capacity could be achieved.
2) Another possibility is that UE send the resource indication before it triggers the new random access. In this case, the previous cell could release the resources immediately according to the indication. This solution would cost some radio resources and the reliability should be investigated. To most cell edge area, the signals of source cell and target cell are similar value which only has 1db difference. So that in most cases, the indication could be successfully decoded by network. Besides, it could also benefit from E-RACH resources efficiency. Figure 2 illustrate the procedure described before.
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Figure 2 the release procedure triggered by UE

It is proposed UE can release E-RACH resources in case of mobility, and an explicit release indication could be sent from UE to network.

2.3 The discussion of release indication

For the E-RACH release indication sent from NW to UE, There are three possible methods::  

Option 1: the MAC control PDU generated in node B MAC-ehs which can be transmitted as a standalone MAC-ehs PDU or piggybacked within the data PDU. 
Option 2: physical layer release indication, such as: HS-SCCH order or E-AGCH special format.

Option 3: RRC signalling

For option using MAC control PDU, it has better flexibility to contain more detailed release information and more reliable due to HARQ retransmission. On the contrary, the retransmission might delay the indication in some cases and it will cost more resources compared to option2.

For option using RRC signalling, it has larger latency to indicate resource release compare to the previous two, besides it need interworking between RNC and Node B, which request more specification work. 

For the E-RACH release indication sent from UE to NW described in previous section, there could be also three possible ways:

Option 1: same as DL, MAC control PDU could also be used.

Option 2: physical layer signalling using E-DPCCH special format

Option 3: RRC signalling

It is proposed to use the physical layer signalling or MAC control PDU as the resource release indication

3  Proposal

Base the discussion above, we propose:

1) It is proposed both UE and network could initiate the E-RACH release procedure.

2) In case Node B makes decision of release E-RACH, Node B should send the release indication explicitly.

3) In case UE make decision of release E-RACH, UE could send the release indication explicitly to NW

4) It is proposed to use the physical layer signalling or MAC control PDU as the resource release indication
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