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1 Introduction

In this contribution, we present call flows showing the voice interruption delay of the proposed Enhanced Serving Cell Change procedures presented in [1]. We also compare the pros and cons of the HS-SCCH Order based and E-RGCH based serving cell change schemes presented in [1].
2 Voice Interruption Delay
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Figure 1: Proposed serving cell change procedure based on HS-SCCH Orders
The call flow for the HS-SCCH based serving cell change procedure presented in [1] is shown in Figure 1. The proposal based on using a channel similar to E-RGCH is similar to Figure 1, except that HS-SCCH orders are replaced by the new channel similar to E-RGCH.

One key aspect that should be considered for the enhanced serving cell change procedure is the voice interruption delay, while the UE does HS-DSCH serving cell change. Reducing this voice interruption may be very critical in particular for scenarios such as dense urban, where even a few decoder erasures on the target cell in addition to any on the source cell can cause noticeable artifacts in voice quality.
Figure 2 shows the call flow for the HS-SCCH order based serving cell change procedure presented in [1]. Both options for indicating acknowledgment of serving cell change on the uplink, CQI 31 and scrambling code change, are shown in the figure. One key aspect of this call flow is that after the RNC has asked the Target Node B to send HS-SCCH orders to the UE, signalling is between Target Node B and UE. The typical expected delay in sending HS-SCCH orders, reconfiguration of UE, and reception of scrambling code change (or CQI 31) from the UE is expected to be ~20 msec.

Figure 2: Call Flow showing voice interruption delay of UE to Node B signalling
Contrast Figure 2 with the call flow shown in Figure 3. In the call flow of Figure 3, the UE does not use physical layer procedures to indicate acknowledgement of serving cell change. Rather, it sends an RRC message to the RNC. The transmission of the RRC message could take a few H-ARQ transmissions. As an example, for 2 msec, TTI, and assuming an average of 2 or 3 H-ARQ transmissions, the uplink transmission delay will be 18 or 34 msec. With 10 msec TTI, the delay may be 50 msec with 2 H-ARQ transmissons. In addition to this transmission delay, the RRC message goes to the RNC, which lets Target Node B know that the UE is ready to receive data. This takes two trips over the backhaul: assuming 10 msec backhaul delay, this delay is ~20 msec. Thus, the total voice interruption delay in this call flow including expected delay in sending HS-SCCH orders, reconfiguration of UE, transmission delay of RRC message, and delay over backhaul is expected to be ~50 to ~80 msec.
It should be noted that in this call flow, the Target Node B cannot start serving the UE until it receives a message from the RNC confirming that the UE is ready to receive data. Else, If Target Node B schedules too early and UE has not completed cell change, some voice packets may be dropped over the air.
 
Figure 3: Call Flow showing voice interruption delay of UE to RNC signalling

If we compare the voice interruption delays of the call flows shown in Figure 2 and Figure 3, we can see that the call flow in Figure 3 will lead to 2-3 extra voice erasures (~30 to ~50 msec extra voice interruption delay). This may lead to noticeable artifacts while performing serving cell change.
Based on the these call flows, we propose that the enhanced serving cell change procedure make use of Node B to UE signalling to reduce voice interruption delay during serving cell change.
3 Comparison of HS-SCCH Order Based and E-RGCH Based Serving Cell Change Proposals
In Table 1, we show a comparison of the HS-SCCH Order based and E-RGCH based serving cell change proposals. Details of the False Alarm/Missed Detection performance are presented in [2].
Table 1: Comparison of HS-SCCH Order and E-RGCH based serving cell change schemes
	Parameter
	E-RGCH Based
	HS-SCCH

	False Alarm/Missed Detection Performance
	[10-5 10-2]

Geometry = 0dB, VA30

Tx Ec/Ior = -17.3 dB
	[~0 10-2]

Geometry = 0dB, VA30

Tx Ec/Ior = -13 dB

	Downlink Code Impact
	~1 SF 128 code, even for high number of voice users
	Smaller code impact; only when HS-SCCH order is transmitted

	UE Hardware Impact
	Small
	Small


4 Proposal

This contribution presented call flows showing the voice interruption delay of the serving cell change procedures presented in [1]. A comparison of the E-RGCH and HS-SCCH Order based procedures was presented.
We propose that in order to reduce voice interruption delay during serving cell change, the signalling for the enhanced serving cell change procedure should be between Target Node B and UE.
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