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1
Background
In this document, we discuss the need to configure a UE with 2 E-DPCCH/DPCCH Beta factors as a function of Handover (HO) state. 
Sequential decoding of the E-DPCCH channel improves link performance and allows E-DPCCH offset reduction which in turns reduces overhead for low rate services. Sequential decoding is only used a user is not in SHO. Optimum E-DPCCH offset is therefore different when in SHO and not in SHO. Therefore we want to be able to signal two offsets depending on number of radio link sets.
The results presented here demonstrate a significant gain of Sequential Decoding over Standalone Decoding thereby justifying the need to configure a UE with 2 possible E-DPCCH/DPCCH Beta settings depending on whether the RLS of the UE is equal to 1 or greater than 1.
2
Simulation Assumptions

This section goes over the assumptions for the link-level simulations. 

· Standalone Decoding for all the simulations presented
· Corresponds to soft handover (SHO) users i.e. users whose RLS > 1.
· Sequential Decoding for all the simulations presented
· Corresponds to non-soft handover (non-SHO) users i.e. users whose RLS > 1.
· E-DPDCH Transport Block Size (TBS)
· 120 bits (E-DPDCH T/P = 6 dB)

· 307 bits (E-DPDCH T/P = 9 dB)

· Target transmissions: 4.
· TTI: 2ms
· Node-B Rx antennas: 2.

· Coding schemes

· (30,10) – current scheme
· Channel models: AWGN, PA3, PB3,VA30, VA120

3
Simulation Results
In the following:

· BLER stands for the E-DPCCH decoding BLER conditioned on E-DPDCH is decoded successfully. The event E-DPDCH is decoded successfully corresponds to a genie aided scheme wherein the E-DPDCH decoder has perfect knowledge of the E-DPCCH bits. Under this event, we examine the E-DPCCH BLER.

· Standalone Decoding corresponds to decoding the E-DPCCH of a SHO UE i.e. a UE for which RLS > 1.
· Sequential Decoding corresponds to decoding the E-DPCCH of a non-SHO UE i.e. a UE for which RLS = 1. 

Case 1: E-DPDCH Transport Block Size = 120 bits

Figures 1-5 show the link-level performance comparison of the current E-DPCCH coding using two different decoding schemes. 
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Figure 1: Performance Comparison for AWGN, E-DPDCH TBS = 120 bits
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Figure 2: Performance Comparison for PA 3km/hr, E-DPDCH TBS = 120 bits
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Figure 3: Performance Comparison for PB 3km/hr, E-DPDCH TBS = 120 bits
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Figure 4: Performance Comparison for VA 30 km/hr, E-DPDCH TBS = 120 bits
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Figure 5: Performance Comparison for VA 120 km/hr, E-DPDCH TBS = 120 bits
Table 1 summarizes the E-DPCCH performance gain for non-SHO users over SHO users for E-DPDCH TBS = 120 bits in AWGN and the ITU channels.

Table 1: E-DPCCH/DPCCH requirement for users with RLS = 1 compared to users with RLS >1 and different channel models (E-DPDCH TBS=120 bits)

	
	BLER =0.1
E-DPCCH/DPCCH [dB]
	BLER=0.01
E-DPCCH/DPCCH [dB]

	
	RLS=1      UE
	RLS > 1     UE
	Gain[dB]
	(RLS=1)   UE
	(RLS > 1) UE
	Gain [dB]

	AWGN
	-6
	-1.25
	5
	-3.5
	1.5
	5

	PA3
	-6
	-1.5
	4.5
	-3.5
	1.5
	5

	PB3
	-6
	-2
	4
	-3.75
	1.5
	5.25

	VA30
	-6.5
	-2.5
	4
	-3.75
	1.5
	5.25

	VA120
	-6.25
	-2.25
	4
	-4
	1.5
	5.5


Case 2: E-DPDCH Packet Size = 307 bits

Figures 6-10 show the link-level performance comparison of the current E-DPCCH coding using two different decoding schemes
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Figure 6: Performance Comparison for AWGN, E-DPDCH TBS = 307 bits
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Figure 7: Performance Comparison for PA 3km/hr, E-DPDCH TBS = 307 bits
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Figure 8: Performance Comparison for PB3, E-DPDCH TBS = 307 bits
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Figure 9: Performance Comparison for VA 30 km/hr, E-DPDCH TBS = 307 bits
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Figure 10: Performance Comparison for VA 120 km/hr, E-DPDCH TBS = 307 bits
Table 2 summarizes the E-DPCCH performance gain for non-SHO users over SHO users for E-DPDCH TBS = 307 bits in AWGN and the ITU channels.
Table2: E-DPCCH/DPCCH requirement for users with RLS = 1 compared to users with RLS >1 and different channel models (E-DPDCH TBS=307 bits)
	
	BLER =0.1
E-DPCCH/DPCCH [dB]
	BLER=0.01

E-DPCCH/DPCCH [dB]

	
	RLS=1      UE
	RLS > 1     UE
	Gain[dB]
	(RLS=1)   UE
	(RLS > 1) UE
	Gain [dB]

	AWGN
	-6.25
	-1.5
	4.75
	-4
	1
	5

	PA3
	-6.25
	-1.5
	4.75
	-4
	1.25
	5.25

	PB3
	-7
	-2
	5
	-4.25
	1
	5.25

	VA30
	-7
	-1
	6
	-4.5
	1
	5.5

	VA120
	-8
	-3
	5
	-4.5
	1
	5.5


4
Conclusions

We have presented the substantial gains of E-DPCCH Sequential Decoding over E-DPCCH Standalone decoding. This, in turn, corresponds to E-DPCCH link performance gain of a non-SHO UE compared to a SHO-UE. 
Hence, we find enough motivation to configure a UE with 2 possible E-DPCCH/DPCCH beta factor sets. The set to be used at a given time is based on the HO state of the UE. 
In order to avoid unnecessary re-configuration of this factor every time a UE’s RLS size changes from 1 to a value greater than 1 and vice versa, it is desirable to set these factors at the time of call set up and configuration.
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