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Introduction

The purpose of this paper is to give an overview on the latest discussions on the proposal of the activation time “now” issue after the discussions in RAN1 and RAN3, and some further more detailed explanations.
Overview of the proposal
The general purpose of this proposal is to combine the advantages of the synchronized reconfiguration procedure in terms of efficiency and resource usage with the speed of the unsynchronized hard handover procedure in order to decrease the delay for a reconfiguration procedure that is typically used e.g. for the video / voice call setup or the reconfiguration of radio links in order to change the data rate.
During the discussion in RAN1 and RAN3 several issues have been highlighted as discussed in [1] and [2]. In the following the proposed behaviour is discussed in detail.
In RAN3 the impact on the RAN3 specification on 25.433, 25.423 and 25.427 has been given in [3], [4] and [5].
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Figure 1: Synchronization by Activation Time “Now” and new scrambling code
In step 1 the resources for the reconfiguration of this radio link are allocated including the change in the uplink scrambling code. It can be noted that the allocation of resources can include the availability of resources, whether the NodeB or the DRNC support the procedure as well as a check of the radio conditions (e.g. current SIR value). Depending on these conditions RNC and NodeB can decide to apply either the current specified synchronisation method by waiting of expiry of the activation time or apply the synchronisation by the proposed method.

When RL reconfiguration is triggered as shown in step 2 using the Radio Link Reconfiguration Commit message including the indication to check for the new UL scrambling code for synchronisation (i.e. “Fast Reconfiguration IE”) in the case that it has been confirmed previously in step 1 that this procedure can be applied, the NodeB would then start to check whether the UE uses the new scrambling code. It is up to the NodeB implementation to ensure that the reconfiguration is reliable. This can be done by the NodeB by transmitting at least the downlink DPCCH of the new configuration such that the UL power control is maintained. The power of the transmission of the downlink DPCCH using the new configuration can be linked to the power for the transmission of the old DPCCH. Until the NodeB has detected that the UE uses the new configuration in the uplink the NodeB should send “up” commands. The CFN value that is still contained in the Radio Link Reconfiguration Commit is used in order to indicate the earliest possible CFN at which the reconfiguration might be applied by the UE. Therefore the reliability of this procedure should be at least similar to the reliability of the hard handover procedure or higher, because during the procedure the timing of the RLs are not changed.
If necessary the RNC can increase the SIR target for the outer loop power control during the reconfiguration phase via the OUTER LOOP PC control frame.
The RNC transmits the new configuration to the UE with activation time ”now” as shown in step 4 in a RB control message. When received, the UE then immediately applies the new configuration as shown in step 5. Upon detection of the new uplink scrambling code the NodeB then stops to transmit the old configuration, applies the new configuration and considers that the reconfiguration is successful.
In order to indicate to the RNC that the new configuration is applied in the uplink and the downlink the Radio Link Restore Indication is sent to the RNC such that the RNC can start to use the new configuration as shown in step 9. In step 10 the UE indicates the completion of the reconfiguration to the RNC.
Details on specific aspects

Iur operation
In Figure 2 the details of the behaviour for the case where the NodeB is on Iur is handled. In step 1 the SRNC indicates to the DRNC that a reconfiguration is necessary, and by including the Fast Reconfiguration IE it indicates to the DRNC that the synchronization should be performed via the new method as shown in step 1.
The DRNC can then determine whether the necessary resources are available, and if necessary allocate DL OVSF codes from a different branch of the tree, i.e. codes that are uncorrelated in order to allow the simultaneous broadcast of the old and the new DL DPCCH channels. If the new IE is not understood the DRNC will ignore this information, and not send the Fast Reconfiguration IE in the RADIO LINK RECONFIGURATION READY message which allows the SRNC to understand that the legacy procedure should be used, and the DRNC performs the legacy procedure as shown in steps 3b, 4b, 5b and 6b.
In the case that the checking and resource reservation in step 2 was successful the DRNC indicates to the NodeB that the synchronization of the reconfiguration should be based on the UL scrambling code as shown in step 3a, which allows the NodeB in step 4a to reserve the necessary resources and determine whether the new method is supported or not. In the case that the NodeB does not comprehend the Fast Reconfiguration IE the NodeB proceeds with the legacy method as shown in steps 4b, 5b and 6b.
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Figure 2: Resource reservation via Iur
Use of the downlink spreading code
As explained above in the case that the slot format is changed during the reconfiguration it is preferable that the DL spreading codes used prior to the reconfiguration and after the reconfiguration are used from a different branch. This is due to the fact that this allows firstly to transmit the DL DPCCH of the old and the new configuration in parallel, and secondly that during the frames during which the NodeB applies the old configuration and the UE supposes that the new configuration is transmitted the UE would interpret e.g. the pilot bits sent by the NodeB using the old configuration with the old spreading code and the old slot format as the TPC bits in the new configuration. This can happen due to the fact that the OVSF codes from the same branch with different spreading factors are not necessarily orthorgonal and the patterns for the DPCCH in different slot formats is not the same.
Complexity in the NodeB and system impact
The impact of this scheme on the NodeB implementation of course depends largely on the details of the actual NodeB implementation. However the complexity due to the need to receive and evtl. transmit simultaneously on an old and a new configuration is always inferior to the complexity of a hard handover where two completely independent channel estimations and receptions need to be performed. Also it should be highlighted that the duration of reception of the old and the new configuration is smaller than the double reception in the case that the hard handover procedure is used due to the fact that the earliest time is included in the Radio Link Reconfiguration Commit message.
Alternative proposals with UE impact

In [7] alternative methods have been proposed that allow to use the reconfiguration with the activation time “now” instead of using the synchronized radio link reconfiguration. It is proposed that the UE e.g. changes the TFCI pattern used, the FBI bits or that the UE uses a different pilot pattern already before it applies the new configuration. This would allow the NodeB to detect that the change of the configuration will happen soon. However this implies that there is additional delay introduced due to the fact that the UE does not apply the new configuration immediately. Also the reliability of such a scheme is not necessarily higher, since the reliability depends mainly on the power sent in the UL, and the number of FBI or TFCI bits is in all slot formats smaller than the number of the pilot bits. Therefore we consider that the additional complexity in the UE, and the availability of such a procedure only in Rel 7 is not as attractive as the proposal presented in this paper.
Conclusion

A method has been proposed that allows to reduce the delay for reconfigurations to be reduced by several hundreds of milliseconds, without impacting the UE implementation. So far this is the only proposal that allows the reduction of the size of the reconfiguration, e.g. for the “Reconfiguration of DPCH 64/64 <--> 64/384” as requested [8].
It is proposed to discuss the above detailed explanation and to agree to adopt this scheme in RAN2. It is proposed to send a LS to RAN3 in order to indicate that this scheme should be included in the Rel 7 specifications if RAN3 do not see any specific problems with the proposal.
Annex:

[1] R1-060743, Reply to LS on Synchronisation of Reconfiguration with activation time “now”
[2] R3-051459, Reply LS Synchronisation of Reconfiguration with activation time "now"
[3] R3-060551, Proposed CR on 25.433 on Reconfiguration with activation time “now”
[4] R3-060549, Proposed CR on 25.423 on Reconfiguration with activation time “now”
[5] R3-060550, Proposed CR on 25.427 on Reconfiguration with activation time “now”
[6] 25.427, UTRAN Iub/Iur interface user plane protocol for DCH data streams
[7] R2-060438, DPCCH Signalled Fast Synchronisation Reconfiguration, Siemens
[8] R2-061480
Operator Requirements on Call Setup and State Transition Delays; T-Mobile et al.
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