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1
Introduction

The DL PHY channel that could potentially get more affected from the DRX operation at the UE is the HS-SCCH. Reception of the HS-PDSCH is expected to be not affected at all as the UE receiver will be “warmed up” after demodulation of the HS-SCCH. 

Therefore, this contribution analyzes the impact of DRX on the HS-SCCH demodulation. The BLER of HS-SCCH with and without DRX are presented with realistic channel estimation, time-tracking (TTL), and frequency tracking (FTL). Different DRX cycles (inter-TTI cycles) are considered to assess the performance impact of DRX at UE.
2
Simulation Assumptions

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

· Channel estimation: Non-causal FIR filter over 2 slots: same channel estimation used for DRX and non-DRX simulations.
· Time tracking: 1st order loop. Same loop gain for DRX and non-DRX simulations.
· Frequency tracking: 1st order loop. Same loop gain for DRX and non-DRX simulations.
· Channel models:
	Propagation Conditions
	Geometry (dB)

	PedA, 3km/h
	5

	VehA, 120km/h
	0


· Physical channel parameters:

	Physical channel
	Parameter
	Value
	Note

	P-CPICH
	P-CPICH Ec/Ior
	-10dB
	

	P-CCPCH
	P-CCPCH Ec/Ior
	-12dB
	Mean power level is shared with SCH.

	SCH
	SCH Ec/Ior
	-12dB
	Mean power level is shared with P-CCPCH. SCH includes P- and S-SCH with power split between both.

	PICH
	PICH Ec/Ior
	-15dB
	

	HS-SCCH
	HS-SCCH Ec/Ior
	Test-specific
	

	OCNS
	OCNS Ec/Ior
	Necessary power so that total transmit PSD of Noce B adds to one
	OCNS interference is specified in table C.13 of [1].


· Rx antennas: 1
· DRX cycles (inter-TTI interval): 4, 8, and 16. HS-SCCH is received every 4, 8, and 16 subframes.

· DRX patterns:
· CRX (continuous reception): Non-DRX with inter-TTI interval of 8 is illustrated in Figure 1 (baseline reference). The pilot processing is always on.
· DRX (discontinuous reception) with inter-TTI interval of 8 is illustrated in Figure 2. The UE wakes up 1 slot before the HS-SCCH subframe begins and goes to sleep 1 slot after the last HS-SCCH subframe ends because of non-causal channel estimation. 
· The DRX duration of the inter-TTI interval of 8 is 19 slots (6.33 subframes).

·  Similarly, the DRX duration of inter-TTI interval of 4 and 16 are 7 slots (2.33 subframes) and 43 slots (14.33 subframes), respectively.
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Figure 1. Baseline reference without DRX when inter-TTI interval is 8.
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Figure 2. HS-SCCH demodulation with DRX when inter-TTI interval is 8.

3
Simulation Results
The following figures show the block error rates (BLER) of HS-SCCH for different inter-TTI intervals. In all figures, the TTL and FTL are enabled.
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Figure 3. BLER of CRX and DRX cases with TTL, FTL and Inter-TTI interval = 4.
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Figure 4. BLER of CRX and DRX cases with TTL, FTL and Inter-TTI interval = 8.
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Figure 5. BLER of CRX and DRX cases with TTL, FTL and Inter-TTI interval = 16.

4
Conclusions

In this contribution, it is shown that the performance of HS-SCCH is practically not affected by DRX with several DRX cycles (inter-TTI intervals). 
A Text Proposal for [2] is captured in the next section. 
Text Proposal

4.5.2.3
Impact of DRX in Demodulation Performance

4.5.2.3.1
Simulation Assumptions

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

· Channel estimation: Non-causal FIR filter over 2 slots: same channel estimation used for DRX and non-DRX simulations.

· Time tracking: 1st order loop. Same loop gain for DRX and non-DRX simulations.

· Frequency tracking: 1st order loop. Same loop gain for DRX and non-DRX simulations.

· Channel models:

	Propagation Conditions
	Geometry (dB)

	PedA, 3km/h
	5

	VehA, 120km/h
	0


· Physical channel parameters:

	Physical channel
	Parameter
	Value
	Note

	P-CPICH
	P-CPICH Ec/Ior
	-10dB
	

	P-CCPCH
	P-CCPCH Ec/Ior
	-12dB
	Mean power level is shared with SCH.

	SCH
	SCH Ec/Ior
	-12dB
	Mean power level is shared with P-CCPCH. SCH includes P- and S-SCH with power split between both.

	PICH
	PICH Ec/Ior
	-15dB
	

	HS-SCCH
	HS-SCCH Ec/Ior
	Test-specific
	

	OCNS
	OCNS Ec/Ior
	Necessary power so that total transmit PSD of Noce B adds to one
	OCNS interference is specified in table C.13 of [1].


· Rx antennas: 1

· DRX cycles (inter-TTI interval): 4, 8, and 16. HS-SCCH is received every 4, 8, and 16 subframes.

· DRX patterns:
· CRX (continuous reception): Non-DRX with inter-TTI interval of 8 is illustrated in Figure 1 (baseline reference). The pilot processing is always on.

· DRX (discontinuous reception) with inter-TTI interval of 8 is illustrated in Figure 2. The UE wakes up 1 slot before the HS-SCCH subframe begins and goes to sleep 1 slot after the last HS-SCCH subframe ends because of non-causal channel estimation. 

· The DRX duration of the inter-TTI interval of 8 is 19 slots (6.33 subframes).

·  Similarly, the DRX duration of inter-TTI interval of 4 and 16 are 7 slots (2.33 subframes) and 43 slots (14.33 subframes), respectively.
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Figure xxx. Baseline reference without DRX when inter-TTI interval is 8.
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Figure xxx. HS-SCCH demodulation with DRX when inter-TTI interval is 8.

4.5.2.3.2
Simulation Results

The following figures show the block error rates (BLER) of HS-SCCH for different inter-TTI intervals. In all figures, the TTL and FTL are enabled.
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Figure xxx. BLER of CRX and DRX cases with TTL, FTL and Inter-TTI interval = 4.
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Figure xxx. BLER of CRX and DRX cases with TTL, FTL and Inter-TTI interval = 8.
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Figure xxx. BLER of CRX and DRX cases with TTL, FTL and Inter-TTI interval = 16.
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