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1 Introduction
Frame early termination, the key building block of proposed enhancements to DCH in [1], provides opportunities to gate the UE transceiver and reduce current consumption at UE.   In this contribution, the percentage of time the UE transceiver can be gated due to FET is analysed.  
2 UE Transceiver Gating
The UE can gate its transceiver once it successfully decodes the DL channel and receives the ACK message on the DL indicating successful decoding of UL channel at NodeB.   UE transceiver gating opportunity is affected by a) the warm up slots, b) the delay to receive ACK message on the DL, and c) the average number of slots it takes to successfully decode the DL channel.    
By design [1], the DL DPCH channel for each user is transmitted over 10ms TTI or 15 slots, which reduces the average number of slots it takes for the UE to decode the DL channel. In [2], the statistics of frame early termination shows that with 1500Hz ILPC rate in absence of soft handover, the average decoding time of the DL channel is 9.3 slots, in the worst scenario across all packet types output by both AMR 12.2K or AMR 5.9K vocoders in all propagation channels and geometries considered in [2]. However, the average number of slots for early decoding of UL channel is always more than 11 slots for FULL and SID packets.  Thus, it is justified to assume that by the time the UE receives the ACK on the DL, the decoding of DL channel has succeeded with high probability (more than 90%).

Note that for the NULL packet in UL, DPDCH is not sent and TFCI information, received in the first two slots of each TTI, is enough.  Yet, the transceiver cannot still be gated until DL channel is decoded, and thus, a conservative estimate of gating opportunity for NULL packets could be using the worst case average decoding time across all geometries and channel profiles, as listed in Table 1 below based on data from [2], plus two additional slots delay to send the ACK message on UL
Table 1: Average number of slots for early decoding of DL traffic across different channel profiles, DCH enhancements with 1500Hz ILPC
	Geometry
	AMR 12.2K
	AMR 5.9K

	
	FULL
	SID 
	NULL
	FULL
	SID 
	NULL

	3
	8.7
	6.5
	8.0
	9.3
	7.0
	8.7

	6
	8.6
	6.4
	7.9
	9.2
	6.9
	8.6

	9
	8.6
	6.4
	7.9
	9.2
	6.8
	8.5

	12
	8.6
	6.4
	7.8
	9.1
	6.8
	8.5

	Worst Case Average across packets
	8.31
	7.86


3 Simulation Results

With 2 slots delay to send the ACK message on the DL and 1 warm up slot as specified in [1], we can collect statistics of UE gating opportunities.  Table 1 and Table 2 show more than 50% opportunity to gate the UE transceiver with proposed design for DCH enhancements.   The average number of slots to decode the UL channel is also listed in this table, and it can be seen that it takes more than 11 slots for UL channel to decode.
Table 1: Link Performance of AMR 12.2kbps with enhanced DCH, 1500Hz ILPC 


	Channel Type
	Voice Packet Type
	Early Decoding Avg Number of Slots
	Percentage of time UE Transceiver could be gated
	Average % of UE Transceiver Gating

	PA3
	FULL
	11.895
	50.37
	55.71


	PA3
	SID
	11.339
	52.23
	

	PA3
	NULL
	2
	62.3
	

	PB3
	FULL
	12.0496
	49.85
	55.41


	PB3
	SID
	11.5057
	51.67
	

	PB3
	NULL
	2
	62.3
	

	VA30
	FULL
	11.6162
	51.37
	56.25


	VA30
	SID
	11.1446
	52.93
	

	VA30
	NULL
	2
	62.3
	

	VA120
	FULL
	11.7692
	50.85
	55.96

	VA120
	SID
	11.2606
	52.53
	

	VA120
	NULL
	2
	62.3
	


Table 1: Link Performance of AMR 5.9kbps with enhanced DCH, 1500Hz ILPC 


	Channel Type
	Voice Packet Type
	Early Decoding Avg Number of Slots 
	Percentage of time UE Transceiver could be gated
	Average % of UE Transceiver Gating

	PA3
	FULL
	11.8262
	50.6
	56.48


	PA3
	SID
	11.339
	52.23
	

	PA3
	NULL
	2
	63.8
	

	PB3
	FULL
	11.9511
	50.18
	56.23


	PB3
	SID
	11.5057
	51.67
	

	PB3
	NULL
	2
	63.8
	

	VA30
	FULL
	11.5843
	51.48
	56.96


	VA30
	SID
	11.1446
	52.93
	

	VA30
	NULL
	2
	63.8
	

	VA120
	FULL
	11.7307
	50.98
	56.69

	VA120
	SID
	11.2606
	52.53
	

	VA120
	NULL
	2
	63.8
	


4 Conclusions

FET provides significant opportunity to gate the UE transceiver.   In this contribution, an analysis of UE transceiver gating opportunity based on FET statistics in DL and UL shows that the UE transceiver could be gated more than 55% of the time.   The UE transceiver consumes a significant fraction of UE current consumption and through gating, significant battery power savings can be achieved.
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