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1. Introduction

In last RAN1#43 RAN2 has sent an LS in [2] related to the proposal under the work item on “CS and PS call setup delay improvement”. RAN2 has requested RAN1 to check the feasibility and impact of the proposed alternative to use the detection of a new uplink scrambling code, used by the UE, for synchronization, to reduce the time for call setup and the reconfiguration of calls in CELL_DCH state. Draft response to RAN2 LS has been discussed in [1]. In this document we discuss the proposal in detail and provide simulation results.
2. Background: Synchronisation with Activation Time Set
In today’s networks, the delay introduced due to the radio bearer setup is a significant part of the delay for the setup or reconfiguration of calls. This delay is mostly imputed to the current procedure of synchronisation with activation time, since the UE and NodeB will only apply a new configuration once the activation time has expired. In Figure 1 the current synchronized reconfiguration procedure is depicted as follows:
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Figure 1: Synchronization by Activation Time Set
The yellow part is delay where basically the UE and the NodeB are just waiting for the expiry of the activation time. This delay is necessary either in the case when UE is in a bad radio condition requiring retransmission of the reconfiguration message, or in case of UE failure message requiring some minimum delay. However in a case where everything works well (no retransmission, no failure message) the same delay is applied which wastes time. Therefore enhancements for decreasing this delay are necessary and the synchronisation by using new uplink scrambling code is one proposed way.
3. Synchronisation by changing uplink scrambling code

The principle is based on the synchronization upon the detection of the uplink scrambling code as explained below:
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Figure 2: Synchronization by Activation Time “Now” and new scrambling code
In a step 1 the resources for this radio link are allocated including the change in the uplink scrambling code. It can be noted that, checking can include the availability of resources, as well as UE 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 activation time or apply the synchronisation by proposed the method.
When RL reconfiguration is triggered using the commit including the indication to check for new UL scrambling code for synchronisation, the NodeB would then start to check whether the UE uses the new scrambling code. The RNC transmits the new configuration to the UE with activation time”now”. When received the UE would then immediately apply the new configuration. Upon detection of the new uplink scrambling code the NodeB would then stop to transmit the old configuration, apply the new configuration and consider that the reconfiguration is successful.
4. Physical Layer processing
The physical layer processing is started after setting up L1 in NodeB including the start of checking for new UL scrambling code for synchronisation. Figure 3 illustrates the processing at physical layer.
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Figure 3: Physical layer processing
When the NodeB receives the reconfiguration message it continues transmitting and receiving the old configuration and checks constantly whether the UE uses the new or the old scrambling code. As the NodeB is aware of the fact that the UE currently transmits on a RL that, will be reconfigured, it knows exactly the channel and the paths of the UL transmission channel. Thus, it can perform detection whether UE uses new configuration or the old configuration, for instance by descrambling with the old and the new scrambling code and then check which one receives most of the power.
The delay to trigger new configuration at UE can be assumed to be about 320ms to 400ms for SRB 3.4 kbps and 80ms to90ms SRB 12.2 kbps, described analysis is given in [3]. The new configuration would include on top of a new uplink scrambling code to be used, the order to the UE do not use the synchronization procedure A (e.g. by not including the IE “Frequency Info” as stated in 25.331). Also the DPCCH slot format would be changed since it might be possible that the UE interprets e.g. pilots bits as TPC bits, therefore it’s necessary to change also the DL channelisation code to another code in the tree. When the UE receives the reconfiguration message it will apply the new configuration in the beginning of the next frame (as stated in 25.331). As soon as the UE uses the new configuration it assumes that the DL also uses the new configuration with new scrambling code. 
However the NodeB still continues with the old configuration until having detected the new scrambling code. Thus there may be a risk that UE would detect the loss of synchronization which could lead to the fact that the UE stops UL transmission after 160msec (as specified in 25.214) in a case where the NodeB exceeds this delay to detect the new scrambling code. 
Therefore as the Node B knows that the new scrambling code and the previous scrambling code are transmitted from the same UE the accurate timing information is available in the NodeB. Then the probability to detect the new scrambling code before the 160msec of RL failure is higher.
5. Analysis of the the delay detection of change in the scrambling code
The delay for detection depends on many parameters such as the SIR target of the DPCCH which is implementation specific as well as the channel gain quantization.
Simulation of the change in scrambling code is performed as in Figure 3. In order to detect the change in the scrambling code a threshold reference is needed to help the NoteB for detection. This threshold, called target threshold, can be defined as the ratio of SIRnew/SIRold. Where SIRnew is the measured SIRDPCCH with a new scrambling code, and SIRold is the measured SIRDPCCH with the current (initial) scrambling code. During checking and detection period, as shown in Figure 3, the target threshold is compared to the current measured SIRnew/SIRold. When it exceeds the target threshold NodeB can consider the change in uplink scrambling code and then apply new configuration parameters.
In order to define the target threshold, simulation is performed to define for each ULSIRDPCCH target, the CDFs of the maximum ratio of SIRnew/SIRold corresponding to checking and detection phase. Based on these CDFs the target threshold can be defined for different ULSIRDPCCH values that the NodeB should use such that the false and missing detection probabilities are limited to a certain value. Then CDFs of SIRnew/SIRold for each slots (or N averaged slots) after the UE has applied a new configuration will allow to check after how many slots the NodeB would have detected the new scrambling code with a given probability.
Simulation conditions:
· DPCCH SIR target simulated : 5, 10,15 dB
· DPCCH SF = 256

· DPCCH pilots bit = 6

· No DPDCH, No SHO

· Without Rx diversity at Node B
· UL power Control using PCA1 and 1dB step size, with 4% PCB error rate

· Multipath channel model PA3, VA120

· SIR estimation averaged over 3 slots
Simulation scenarios:
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The simulation results are shown in following figures
[image: image5.emf]PA3: ULSIR_DPCCH target 5dB
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[image: image6.emf]PA3: ULSIR_DPCCH target 10dB
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[image: image7.emf]VA120: ULSIR_DPCCH target 10dB
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[image: image8.emf]VA120: ULSIR_DPCCH target 15dB
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6. Conclusion
Simulation results show that delay for detection is closely related to ULSIRDPCCH target and radio conditions. For ULSIRDPCCH targets below 5dB the false and missing alarm probability can be significant when considering detection in 20 ms while for higher ULSIRDPCCH targets they are insignificant and can be detected almost immediately.
In this document a generic proposal to decrease the delay introduced by the timing re-synchronized reconfiguration is discussed. In the proposal the NodeB applies a new configuration upon detecting the transmission from the same UE with a different scrambling code instead of waiting for the activation time. The intention is to do the necessary changes to a NodeB e.g. in Rel7 that could interwork with UEs of Rel99. This proposal is compliant with the current RRC protocol and only implies changes to the UTRAN. 
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