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1
Introduction

The objective of the WI for “Continuous Connectivity for Packet Data Users” [1] is to reduce the overhead of physical control channels or related signalling messages of packet data users in order to significantly increase the number of packet data users that can be kept efficiently in CELL_DCH state over a longer time period.

The concept “New DPCCH slot format” is described in TR 25.903 [2]. The idea is to introduce a new UL DPCCH slot format to be applied during inactive periods, i.e. when the only data bits are the TPC bits. The TR contains simulation results showing that a slot format with ~5 pilot bits and ~5 TPC bits gives much better TPC detection performance than the old slot formats with only 2 TPC bits.

Two proposals are given in [2] regarding what slot format to apply during active periods, when packet data is transmitted: either switch to one of the old slot formats (proposal A), or continue using the same slot format that is used during the inactive periods (proposal B).

Contribution [3] discussed the potential of proposal B, i.e. using the same slot format during both the active and the inactive periods instead of switching between two different slot formats. It was suggested that a slot format with ~5 pilot bits and ~5 TPC bits might perform well during both active and inactive periods, assuming that the detected TPC bits are used as known information in the Node B receiver algorithms.

This document contains E-DCH and CQI decoding performance simulation results for different UL DPCCH slot formats, different channel models and different channel estimation filter lengths. Compared to the simulations described in ‎[4] and ‎[5], the simulation time has been increased from 3000 to 25000 TTIs. It is proposed to include the text proposals in this document in TR 25.903.
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Text proposal 1
-- Start of text proposal --
4.1.2
Analysis of the concept

4.1.2.1
Simulation Results on UL TPC error rate

The performance results here show the UL DPCCH Eb/N0 required to achieve a given UL TPC error rate for some different DPCCH slot formats. These would be applicable for the case where only the UL DPCCH is present.

The simulation assumptions are as follows:

· 2GHz carrier frequency

· DPCCH SF = 256

· Non-SHO

· UL power control using PCA1 and a 1dB step size, with a 4% error rate on DL TPC commands

· DL power control using DPC_MODE= 0 is assumed 

· Dual-antenna receive-diversity at Node B

· Uplink channel phase estimation averaged over either 1 or 3 slots

· UL channel model: PA, PB or VA

· UE speed 3 or 120km/h
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Figure 4.1.2.1-1: UL TPC error rate  for PB3 with 3-slot channel estimate
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Figure 4.1.2.1-2: UL TPC error rate for PA3 with 3-slot channel estimate
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Figure 4.1.2.1-3: UL TPC error rate for VA120 with 1-slot channel estimate

The simulation results presented above for PA, PB and VA channels at UE speeds from 3km/h to 120km/h show that the Eb/N0 required for the UL DPCCH can be reduced for a given TPC error rate by changing the ratio of pilot to TPC bits per slot.  The gains are typically in the region 2-3dB.

According to the above results, a slot format with 4 pilot bits and 6 TPC bits seems to give robust performance regardless of the averaging period of the channel estimate. 
Another set of simulations were run with more realistic algorithms. The simulation parameters are listed in Table 4.1.2.1-X and the results are shown in Figure 4.1.2.1-X1.
Table 4.1.2.1-X: Simulation parameters for simulations with realistic algorithms
	Parameter
	Value
	Comment

	Simulation time
	5000 frames (25000 TTIs)
	

	E-DCH data rate
	160 kbps (2ms TTI, 320 bits TB size)
	Full buffer

	E-DPDCH/DPCCH
	8 dB
	

	E-DPCCH/DPCCH
	0 dB
	

	HS-DPCCH/DPCCH
	0 dB
	

	DPDCH
	OFF
	

	DPCCH slot formats
	8 pilots + 2 TPC  (slot format 1)

6 pilots + 4 TPC  (new slot format)

5 pilots + 5 TPC  (new slot format)

4 pilots + 6 TPC  (new slot format)
	

	Channel models
	AWGN
Pedestrian A, 3 km/h

Vehicular A, 30 km/h
Vehicular A, 120 km/h
	

	UL power control
	ON
	0% error rate, 1-dB step size, 2-slot delay

	Node B Rx antennas
	2
	

	Channel estimation
	Realistic
	TPC-aided 2-slot sliding average

	SIR estimation
	Realistic
	

	Path delay search
	Realistic
	

	Frequency estimation
	Ideal
	

	HARQ
	ON
	Max 4 transmissions
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Figure 4.1.2.1-X1: DL TPC BER for different UL DPCCH slot formats and various channel models
4.1.2.3
Simulation results on other UL channels
The E-DCH and HS-DPCCH performance was simulated with the simulation parameters listed in Table 4.1.2.1-X. The results are shown in Figures 4.1.2.1-X2, 4.1.2.1-X3 and 4.1.2.1-X4. According to the simulations for AWGN, PA3 and VA30, a new slot format with fewer pilot bits but more TPC bits gives similar performance as slot format 1. However, for VA120, slot format 1 performs better, but a slot format with 6 pilot bits and 4 TPC bits performs decently also for VA120.
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Figure 4.1.2.1-X2: Throughput for different UL DPCCH slot formats and various channel models
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Figure 4.1.2.1-X3: Probability of missed ACK for different UL DPCCH slot formats and various channel models
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Figure 4.1.2.1-X4: CQI decoding error rate for different UL DPCCH slot formats and various channel models
4.1.2.3
Power control delay
-- End of text proposal –

4
Text proposal 2
-- Start of text proposal --
Table 4.1.1.2-2: New slot format: Proposal B
	Slot Format #I
	Channel Bit Rate (kbps)
	Channel Symbol Rate (ksps)
	SF
	Bits/

Frame
	Bits/

Slot
	Npilot
	NTPC
	NTFCI
	NFBI
	Transmitted slots per radio frame

	0
	15
	15
	256
	150
	10
	6
	2
	2
	0
	15

	0A
	15
	15
	256
	150
	10
	5
	2
	3
	0
	10-14

	0B
	15
	15
	256
	150
	10
	4
	2
	4
	0
	8-9

	1
	15
	15
	256
	150
	10
	8
	2
	0
	0
	8-15

	2
	15
	15
	256
	150
	10
	5
	2
	2
	1
	15

	2A
	15
	15
	256
	150
	10
	4
	2
	3
	1
	10-14

	2B
	15
	15
	256
	150
	10
	3
	2
	4
	1
	8-9

	3
	15
	15
	256
	150
	10
	7
	2
	0
	1
	8-15

	4
	15
	15
	256
	150
	10
	6
	4
	0
	0
	8-15


-- End of text proposal --

































