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1
Introduction

A new SID Study on Downlink Enhancement for UMTS has been agreed in RAN#65 [1]. As written in the SID, WCDMA requires evolvement from both uplink and downlink perspective to serve the needs of continuing increasing the connections and user data rate. In Rel 12, a WI on Further EUL Enhancement to enhance uplink performance was completed. Hence, aiming at enhancing DL performance, this SID is proposed for Rel 13, with the considerations of minimizing the impact on physical layer and legacy terminals and networks. 

One objective of the SID is:

· Investigate mechanisms to enhance DL control channel performance, for example: (RAN1) 
· Repeat DL TPC commands in a number of consecutive slots to allow soft combining at the UE in order to reduce DL TPC transmit power. 
In this contribution, we present our view on the initial considerations of enhancing DL control channel performance. 
2
Discussions 

A typical WCDMA downlink consists of a number of control and user data channels that are multiplexed using Orthogonal Variable Spreading Factor (OVSF) codes. The set of control channels include common pilots channel (i.e., P-CPICH and S-CPICH), constantly available control channels such as P-CCPCH, control channels that are common or user specific and are used intermittently such as HS-SCCH, E-AGCH, E-RGCH, E-HICH, DPCCH, and F-DPCH. User data channels include dedicated channels and the HS-PDSCH common HSDPA channel.

The transmit power from Node B is allocated between all channels that are transmitted. Reducing the power needed for one control channel will increase the power available for other channels. However, it shall be noted that the power consumed on control channel usually is just a small portion of the total transmit power. Thus, for the SID on enhancing DL control channel performance by means of reducing control channel overhead, we have the following considerations:   
· The use case and study scenarios;

· The evaluation and utilization of a DL control channel enhancement mechanism;

· The impacts on the uplink performance.
2.1   The use case and study scenarios
Prior to the SID, proposal of enhancing DL TPC algorithm to reduce control channel transmit power has been discussed [2]. In our view, in order to investigate mechanism to enhance DL control channel performance, we shall first identify the use case and study scenarios where the DL control channel performance is the bottleneck or has significant impacts on the overall system performance. In other words, the simulated system shall reflect such use case or scenario in which a significant overall system gain or benefit can be achieved by applying an enhanced DL control channel mechanism. 
2.2   The evaluation and utilization of a DL control channel enhancement mechanism
The objective discussed in the SID is to enhance DL control channel performance; however, we think that the evaluation shall focus on the overall DL performance. In general, the power consumed on DL control channel is just a small portion of the total DL transmit power, so even if there is a large link level gain on those control channels, it does not always imply that this gain will or can be translated to a system gain. 

We also think that any new enhancement mechanism shall be compared with the current available legacy mechanisms. In addition, the existing legacy features which can reduce DL control channel overhead, for example the CPC, shall be compared or taken into account when evaluating the gain or benefit for an enhanced DL control channel mechanism.

In our view, the utilization for a new convinced enhancement mechanism shall always consider minimizing the impact on physical layer and legacy terminals and networks. 
2.3   The impacts on the uplink performance
Although the evaluation shall focus on the overall DL performance as discussion in section 2.2, the impacts on the UL performance shall also be taken into consideration, especially if the mechanism has a big impact variation on the uplink performance which is dependent on the UE circumstance such as UE speed. One example is the legacy DL TPC algorithm, in which the UL performance has a big dependence on the UE speed and algorithm step size. As seen in Table 1, a set of simulation results for uplink performance with different UE speeds and different step size under PA channels were presented [3]. There it has been shown a large uplink performance variation which is related to the UE speed and the step size in the TPC algorithm. For example, when the UE is moving with a mid-range speed, e.g., 10km/h to 40km/h (marked with red color in the table), the DL TPC algorithm with step size of 1dB (TCP algorithm 1 specified in [4]) has 2-3 dB UL performance gain comparing to the algorithm with step size of 0.25dB (TPC algorithm 2 specified in [4]). Thus, apart from focusing evaluation on overall DL performance, the UL impacts shall also be considered when introducing new enhancement mechanism.
    Table 1  Received Eb/N0 performance of different step sizes at different speed [3]
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3
Conclusion

In this contribution, we present our views on the objective of enhancing DL control channel performance with the consideration of the following three aspects:

· The use case and study scenario

· The evaluation and utilization of a DL control channel enhancement mechanism

· The impacts on the uplink performance

To conclude, we think that the first step of the SID shall focus on identifying the use case and study scenarios in which the DL control channel performance is the bottleneck or an enhanced DL control mechanism can offer convincing overall system gains or benefits; Secondly, the evaluation shall target at the overall DL performance and the utilization of a new mechanism shall consider minimizing the legacy impacts; Last but not the least, the impacts on the Uplink performance shall always be considered when introducing a new DL control channel mechanism.    
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		Speed / km/h		Received Eb/No (dB) required for BER = 0.01 for given step size / dB

				0.25		0.5		1		1.5		2		3		4

		3		5.0		4.8		4.9		5.3		5.6		6.5		7.4

		10		7.0		5.8		5.4		5.5		5.8		6.6		7.5

		20		9.9		7.5		6.5		6.2		6.3		7.0		7.8

		40		10.1		8.8		8.1		7.8		7.7		8.0		8.8

		60		9.5		9.4		9.1		8.9		8.8		9.1		9.8

		100		9.4		9.6		9.7		10.0		10.2		10.7		11.5

		300		9.5		9.7		10.2		10.6		11.0		12.0		13.2






