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1
Introduction

In RAN #39 a new work item for HS-DSCH serving cell change enhancements was agreed with the objective to specify necessary enhancements to the HS-DSCH serving cell change procedure. [1] The work item was started since the preceding study item had come to conclusion that performance of serving cell change could be improved in some challenging environments.
Some enhancement proposals have been presented in [2] and [3]. While both proposals provide means to improve reliability of serving cell change they have a drawback that UE needs to listen to two base stations at the same time. In this paper a new solution without this drawback is proposed.
2
Solution
The basic principle of the proposed serving cell change procedure is shown in Figure 1, which presents a succesful serving cell change. The basic procedure is as follows:
· UE sends measurement report (e.g. event 1D) to the network. Measurement report contains: 

· Information of the best cell

· Specific indicator that UE is going to do the serving cell change after some time period

· Some indication of time when serving cell change is going to happen in the form of e.g. CFN.
· Network prepares Node Bs for handover

· After pre-configured delay the UE moves to target cell and starts to receive data

· If data is received from the target cell, UE acknowledges it to the network
· UE sends SCC completed RRC message to network
In case the network wants to prevent the serving cell change then a specific “stay where you are” message is sent and the UE does not move to target cell. This procedure is shown in Figure 2. 
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Figure 1. Proposed procedure in case of succesful serving cell change.
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Figure 2. Proposed procedure in case network prevents serving cell change.
In case the “stay where you are” message is not received by the UE due to bad link quality the UE erroneously moves to target cell. This behaviour is shown in Figure 3.. The probability of this situation should, however, be rather low since the probability of both the network to run out of resources in the target cell and the messages to get lost should be quite low. A similar situation would also occur if the measurement report is not received in the network side. However, the presence of SHO and L2 retransmissions would mitigate problems with the UL.

Nevertheless, the DL failure cases could be improved by having again a pre-configured time delay for which the UE waits for data in target cell (e.g. L2 ACK) before it moves back to source cell. Other enhancement or alternatives could also be considered e.g. timeout in UE could cause RL failure. The benefit of returning to source cell compared to RL failure is that there is still some possibility to continue reception in case source cell condition would be good enough.  
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Figure 3. Proposed procedure in case network fails in preventing serving cell change.
The downside of the proposed serving cell change procedure is that the information required to HSDPA reception has to be already pre-allocated to the UE when the procedure is initiated. Thus the HSDPA information has to be transferred to the UE in the active set update messages and maintained in the UE for the whole active set. However, a similar behaviour to the described above could also be used outside the active set if the pre-configuration of HSPDA information was reflecting the use of the HS-DSCH used for CELL_FACH.
The serving cell change should be able to be syncronized and thus the time instant when it happens should be known both in the UE and the network. Although there are several options about how to achieve this, the preferred solution seems to be such that the UE signals the CFN of the cell change time instant to the network. In this way the network gets accurate information that doesn’t depend on signalling delays etc.
In Figure 2 it is assumed that the “stay where you are” message is only used to keep the UE in current cell. It could also be used to signal some alternative action for the UE, e.g. connection reconfiguration to DCH or inter RAT handover. At least the actions used here as examples are most naturally applied to speech connections only.
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Comparison

There are total of five different solution methods presented during the study so far. In [2] two methods are presented: HS-SCCH order based and SCCCH based, whereas in [3] we have two more options: FACH based and bicasted cell change based. HS-SCCH order based and SCCCH based are pretty similar since both of them improve reliability of serving cell change by sending the actual cell change command from the target cell. The difference is that the first one uses HS-SCCH order as cell change command, whereas the latter one uses a new E-RGCH like channel SCCCH. Both have in common that HSDPA configuration is not transmitted along with the cell change command as was the case with the serving cell change procedure used in previous 3GPP releases. The FACH based method takes a different approach by moving transmission of the cell change command from the source cell to the target cell by using common H-RNTI for transmission, similarly as in enhanced CELL_FACH. Bicasted cell change based method is actually a combination of the FACH based method and the current mechanism, as there it is suggested that the cell change command is sent from both the source and the target cell. Method presented in this contribution is here called preconfigured cell change based method. Some comparison of these methods is presented below:
HS-SCCH order based method:
+ 
Increased reliability due to cell change command transmission from the target cell
- 
UE must monitor HS-SCCH both from source and target cells
-
HSDPA configuration must be transferred to UE during active set update and thus this method can be applied only to serving cell change to cells that are already in active set
SCCCH based method:

+ 
Increased reliability due to cell change command transmission from the target cell

- 
UE must monitor SCCCH from target cell at the same time as HS-SCCH is monitored from source cell (although requirements for UE are less strict than in HS-SCCH order based method since SCCCH is in the same channelization code as E-HICH and E_RGCH)
-
Usage of SCCCH increases the number of needed channelization codes, which increases the amount of needed network resources
-
HSDPA configuration must be transferred to the UE during active set update and thus this method can be applied only to serving cell change to cells that are already in the active set
FACH based method:

+ 
Increased reliability due to cell change command transmission from the target cell
+
Can be used for cells that are not already in the active set
-
UE must monitor HS-SCCH both from source and target cells
-
Information needed for reception of the cell change command from the target cell must be transferred to the UE in earlier stage e.g. included in broadcast data. This may decrease the reliability of the method because the UE must first receive the relevant system information  reliably and then receive the handover command.
Bicasted cell change based method:

+ 
Increased reliability due to cell change command transmission from both source and target cell
- 
UE must monitor HS-SCCH both from source and target cells
-
Information needed for reception of cell change command from the target cell must be transferred to the UE in earlier stage e.g. included in broadcast data, This may decrease the reliability of the method because the UE must first receive relevant system information  reliably and then receive the handover command. 
“Preconfigured cell change” based method:

+
 Increased reliability due to the fact that the cell change command transmission is not needed
+
UE does not have to monitor two cells at the same time

-
HSDPA configuration must be transferred to the UE during active set update and thus this method can be applied only to serving cell change to cells that are already in active set
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Conclusion
A new solution for serving cell change enhancement was presented in this contribution. This solution has the advantage that UE has to receive signal only from one base station at a time. Some other enhancements could also be added to this solution e.g. embedding alternative actions for the UE in the “stay where you are” message. 
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