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1. Introduction
A new study item “DCH Enhancements for UMTS” was approved in TSG-RAN#58 [1]. This contribution provides a text proposal on the overview of the constituent features to the Technical Report [2], based on [3] and the email discussion following TSG-RAN WG1#73 [4].

2. Text Proposal

[------------------------------------------------------------- TEXT START --------------------------------------------------------------]
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DCH Enhancements

The following tables give an overview of the benefits and the implementation complexity of each feature.  

Table 1: Overview of features’ benefit and complexity in DL
	Feature
	Source
	Discussion of Benefit
	Requirements
	Implementation Complexity

	
	
	
	
	Network
	UE

	1. FET solution I
	Qualcomm
	· Higher spectral efficiency due to improved chance of decoding

· Improved UE power consumption with DTX/DRX
	· Higher decoding effort
· Signalling overhead FET-ACK
	· ACK decoding
· Blanking of alternate 10ms radio frames

· DTX of early terminated frame
	· Multiple Viterbi decoding attempts

· DRX operation following successful early decoding

	2. FET solution II
	Mediatek
	· Higher spectral efficiency


	· Higher decoding effort
· Signalling overhead FET-ACK
	· TX Encoding chain change

· ACK decoding
· DTX of early terminated frame
	· Decoding chain change

· Multiple decoding
· DRX operation following successful early decoding

	3. User pairing solution I -  Time-mux of two 10ms voice frames from two users
	Qualcomm
	· Power saving due to DRX in alternate 10ms radio frames


	· Reduced spectral efficiency

· Increased number of OVSF codes 

· Higher Tx power dynamic
	· Handling of user pairing
	· DRX operation during alternate 10ms radio frames

	4. User pairing solution II -  Slot-wise multiplexing of voice from 3 users into one 20ms frame
	Mediatek
	· Increased max number of voice users

	· Reduced coding gain

· Higher Tx power dynamic
	· Handling of user pairing
	· Slot-wise DRX operation 

	5. No dedicated pilots
	Qualcomm, Mediatek
	· Lower overhead leading to improved spectral efficiency


	· Reduced accuracy of power control
	· Implicit
	· TPC-based  estimation of ILPC SNR

	6. New DL-DPCH slot format I
	Qualcomm
	· Slot format pairs enables user pairing

· Enables pilot-free slot format
	· None
	· Implementation of new slot format
	· Implementation of new slot format

	7. New DL-DPCH slot format II
	Mediatek
	· Enables pilot-free slot format
· Enables user pairing
	· None
	· Implementation of new slot format
	· Implementation of new slot format

	8. TPC rate modification
	Mediatek
	· Reduced signalling
· Replaced for ACK signalling
	- slower adaptation to changing channel conditions
	- changing power control frequency within one voice frame
	- changing power control frequency within one voice frame

	9. Shared DCH
	NSN
	· Power saving due to DRX

· Faster SRB

· Frees code space

· Applicable with Enhanced Voice over DCH and with any traffic over HSDPA
	· UE needs to monitor new channel
	· Implementation of new DL channel
	· Monitor and decode new DL channel

	10. Extended SHO
	NSN
	· Assists with user pairing at the expense of reduced DRX gains
	· Marginally reduced DRX cycles for UEs in SHO
· Increased buffering at UE
	· Calculate Tau based on user pairing
	· Changes to finger combining in soft handover
· Increased buffering at UE


Table 2: Overview of features’ benefit and complexity in UL
	Feature
	Source
	Discussion of Benefit
	Requirements
	Implementation Complexity

	
	
	· 
	
	Network
	UE

	1. FET solution I
	Qualcomm
	· Higher spectral efficiency due to improved chance of decoding
· Improved UE power consumption with DTX/DRX
	· Higher decoding effort
· Signalling overhead FET-ACK
	· Multiple Viterbi decoding attempts
· Combining repeated 10ms radio frames 
	· ACK decoding
· Packet repetition at MAC layer every 10ms radio frames

· DTX of early terminated frame 

	2. FET solution II
	Mediatek
	· Better spectral efficiency
· Improved UE power consumption with DTX/DRX
	· Higher decoding effort
· Signalling overhead FET-ACK
	· Decoding chain change including de-rate matching in de-interleaving

· Multiple Viterbi decoding
	· TX Encoding chain change including rate matching and interleaving
· ACK decoding
· DTX of early terminated frame 

	3. New UL-DPCCH slot format Solution I
	Qualcomm
	· Keeps ILPC timeline unchanged
· Improved link performance with more pilot symbols
	· None
	· Implementation of new slot format 
	· Implementation of new slot format

	4. New FET-DPCCH
	Qualcomm
	· Sends TFCI early to enable faster FET

· Enables DTX at UE after early termination
· Fast transmission of NULL frames to NodeB and early DTX at UE 
	· High power for FET-ACK signalling
	· Monitor and decode channel based on HS-DPCCH structure
	· Implementation of new channel based on HS-DPCCH structure

	5. New UL-DPCCH slot format Solution III
	ZTE
	· FET-ACK robustness
	· Potential impact on TFCI error rate
	· Implementation of new slot format
	· Implementation of new slot format

	6. DTX NULL voice frames
	legacy
	· Increased spectral efficiency due not sending NULL
	· Reduces power control accuracy
	· Freeze OLPC when NULL is received
	· DTX when Null is sent

	7. DTCH/ DCCH compression and repetition
	Qualcomm
	· Increased chance of FET

· Improved battery saving due to more chance of DTX
	· Higher TX power dynamic
	· Combining repeated packet across 10ms radio frames.
	· Requires packet repetition at MAC layer with 10ms TTI configuration in PHY layer 

	8. TPC rate modification
	Mediatek
	· Signalling re-used for FET control channel
	- slower adaptation to changing channel conditions
	- changing power control frequency within one voice frame
	- changing power control frequency within one voice frame


[---------------------------------------------------------------- TEXT END --------------------------------------------------------------]
3. Conclusions

Proposal: It is proposed to agree to and capture this text proposal in the TR for “DCH Enhancement for UMTS” SI.
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