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1
Introduction
In TSG-RAN#58 a new study item, “DCH Enhancements for UMTS”, was approved [1]. In this contribution we provide a text proposal for the conclusions of the study on DCH Enhancements.

2
Text Proposal
[------------------------------------------------------------- TEXT START --------------------------------------------------------------]

 14
Conclusion

A detailed link and system study on DCH enhancements was carried out and promising gains were observed both in terms of user throughput when a mix of CS voice and HS users were considered, and also in terms of voice capacity. 

The following DCH enhancements were proposed and evaluated in the study:
· DL Physical Layer Enhancements

· DL DPCCH Slot Format Optimization
· DL DPDCH Frame Early Termination

· DL ACK Indicator design for UL FET

· DPCH Time Domain Multiplexing
· Reduced power control rate schemes

· Node B DTX/UE DRX Mechanisms
· UL Physical Layer Enhancements

· UL DPCCH Slot Format Optimization
· UL Frame Early Termination
· UL ACK Indication for DL Frame Early Termination
· DTCH/DCCH time compression
· Reduced power control rate schemes

· UE DTX/Node B DRX mechanisms
Three solutions which incorporated some or all of the enhancements were proposed and evaluated during the study. The solutions are differentiated by the physical layer changes needed to support the enhancements. 

14.1 Conclusions on Link Evaluation Results
14.1.1 Conclusions on Downlink DCH Enhancements
When the solutions are considered as a whole, the gains in transmit Ec/Ior over R99 CS voice on the downlink ranged from [0.9dB to 3.42dB] for AMR 12.2K and from [1.2dB to 2.3dB] for AMR 5.9K. The gains are more significant and similar for multipath and vehicular channels and are slightly lower for Pedestrian A channels at low geometries without soft handover.
For DPCH slot format optimization alone, the gains in transmit Ec/Ior for AMR 12.2K ranged from [1.1dB to 1.5dB] for Solution 2. When DL FET alone is considered, the gains in transmit Ec/Ior for AMR 12.2K ranged from [1.42dB to 2.36dB]. When TDM was considered, the average gains reduced by around 0.3dB for Solution 2. However, the TDM feature is designed to relieve the constraints on code resources as opposed to providing larger gains on link efficiency. The use of TDM enables the number of voice users to be increased by around 50%.

Link evaluations for VoHSPA were also conducted – both with and without the application of CPC. The gains in transmit Ec/Ior on the downlink ranged from []
14.1.2 Conclusions on Uplink DCH Enhancements
When the solutions are considered as a whole, the gains in average Ec/No over R99 CS voice on the uplink ranged from [1.3dB to 2.7dB] for AMR 12.2K and from [2.3dB to 2.7dB] for AMR 5.9K. The gains are more significant and similar for multipath and vehicular channels and are slightly lower for Pedestrian A channels. 

For DPCH slot format optimization alone, the gains in average Ec/No for AMR 12.2K ranged from [0.4dB to 0.9dB] for Solution 2. When UL FET alone is considered, the gains in average Ec/No ranged from [1.3dB to 1.5dB].

Link evaluations for VoHSPA were also conducted – both with and without the application of CPC. The gains in average Ec/No on the downlink ranged from []
14.2 Conclusions on System Evaluation Results

System evaluations were considered for a mix of CS voice and HSPA users. The gains were evaluated in terms of user throughput for HS users for a fixed number of CS voice users. 
On the downlink, the throughput gains for HSPA users when DCH enhancements was applied to the voice users ranged on average from [20% to 50%] at a voice load of 32 voice users per cell. For VoHSPA, the gains over R99 CS voice ranged from [] at the same voice load.
A summary of the gains obtained from the downlink system evaluations is shown in Table x1

Table x1: Summary of Downlink HSDPA user throughput gains for DCH Enhancements and VoHSPA
	
	PedA 3km/h
	VehA 30km/h

	
	Gains for DCH Enhancements
	Gains for VoHSPA
	Gains for DCH Enhancements
	Gains for VoHSPA

	Voice UE #
	Solution 1
	Solution 2
	Solution 3
	
	Solution 1
	Solution 2
	Solution 3
	

	8
	0.58%
	
	4.28%
	
	3.02%
	
	4.42%
	

	16
	2.22%
	
	9.81%
	
	7.37%
	
	9.24%
	

	24
	5.79%
	
	21.62%
	
	13.42%
	
	17.27%
	

	32
	20.47%
	
	50.34%
	
	25.73%
	
	30.67%
	

	40
	71.10%
	
	144.16%
	
	45.97%
	
	50.55%
	

	48
	Inf
	
	Inf
	
	111.61%
	
	126.86%
	


On the uplink, the throughput gains for HSPA users when DCH enhancements was applied to the voice users ranged on average from [] at a voice load of 32 voice users. For VoHSPA, the gains over R99 CS voice ranged from [] at the same voice load.

.

A summary of the gains obtained from the uplink system evaluations is shown in Table x2

Table x2: Summary of Uplink HSUPA user throughput gains for DCH Enhancements and VoHSPA
	
	PedA 3km/h
	VehA 30km/h

	
	Gains for DCH Enhancements
	Gains for VoHSPA
	Gains for DCH Enhancements
	Gains for VoHSPA

	Voice UE #
	Solution 1
	Solution 2
	
	Solution 1
	Solution 2
	

	8
	8.30%
	
	
	11.04%
	
	

	16
	20.72%
	
	
	27.11%
	
	

	24
	38.12%
	
	
	53.53%
	
	

	32
	61.66%
	
	
	104.92%
	
	

	40
	100.56%
	
	
	283.02%
	
	

	48
	182.57%
	
	
	4420.30%
	
	


14.3 Impact on Modem Current Consumption and Implementation Complexity

In addition to the performance gains, DCH Enhancements affords the UE the opportunity to turn off its transceiver once a voice frame has decoded on the downlink and the uplink thereby improving UE battery life. The UE can gate its transceiver once it successfully decodes the DL channel, transmits the ACK indicator on the uplink and receives the ACK message on the DL indicating successful decoding of UL channel at NodeB. 

An analysis on the percentage of time that the transceiver can be gated based on the DL and UL FET statistics was conducted and it was shown that the UE has the opportunity to gate the transceiver around 63% of the time for Solution 1 and around 34% of the time in Solution 3.
The implementation impact of the proposed DCH enhancements has also been considered both from the UE and the UTRAN perspectives. For more details on the impacts to implementation, see Section 12. The impact on the specifications has also been discussed in Section 13. In general, it is considered that the proposed enhancements to DCH operation are not too complex to implement or to specify.

[---------------------------------------------------------------- TEXT END --------------------------------------------------------------]

3
Conclusions

It is proposed to agree to and capture the text proposal on the conclusions on DCH Enhancements for inclusion in the DCH Enhancements Technical Report [2].
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