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1
Introduction

RAN1 [1] has agreed to adopt uplink FET-less transport channel multiplexing and processing scheme as a working assumption for DCH enhancements, where UE transmits the speech frame over one or two radio frames. In this contribution, we have investigated the switching likelihood between one and two radio frames for UEs with given power classes and have shown that there is a very small probability that a UE’s total TX power exceeds its maximum allowed value. 
2
Uplink control and data channels 
An UL transport channel multiplexing and processing scheme, as proposed in [2] has been agreed to be adopted as a working assumption for the DCH enhancement solution. As one can see from Figure 1, a speech frame shall normally operate in a 10 ms TTI and in case that the UE transmit total power exceeds the maximum allowed value, the so called power limited mode, the speech transmission shall be fall back to 20 ms TTI.
UL DPCCH-based structure for uplink control design was agreed to be adopted, where UL DPCCH slot format is as proposed in [2] and illustrated in Figure 2.
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Figure 1: UL DPDCH Transmission
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Figure 2: UL DPDCH/DPCCH Transmission

3 
System simulations 

System simulation has been conducted to investigate the switching likelihood between one and two radio frames. The simulation assumptions are:

· UE maximum transmit power: 20/23/24 dBm

· UL DPDCH/DPCCH from [2] and also shown in Figure 1 and Figure 2.
· UL DPCCH is DTX-ed if DL and UL speech data are both successfully decoded. To simplify the DL behaviour in the UL simulation. DL speech data successful decoding time (slot index within a TTI) is simulated by normal distribution with mean=17 and standard deviation=4.
· The UL transmit power is computed as the summation of :

· DPDCH TX power plus DPCCH TX power – Pure uplink circuit-switched speech services system
· DPDCH TX power plus 1.4xDPCCH TX power – Uplink circuit-switched speech services system plus assumed 40% control overhead for other services on HSPA
· Outage rate is 5% 
· ITU channel type: PA3 & VA30

· TPC error: 4%
· ILPC delay: 2 slots

· OLPC delay: 2 frames
· 3 TFCs: Null/SID/Full rate speech was modelled, DCCH is not present

· Maximum number of UEs per sector with outage rate less than 5% for each case shown in Table 1.
Simulation results are presented in Table A1 ~ Table A4 in Appendix and summarized in Table1. A few observations can be made as follows:
1. Overall, the likelihood that the UE TX power exceeds the maximum allowed value is very small

2. Even in worst case (SHO with FRS), the likelihood that the TX power exceeding maximum power is still very low: 
    no more than 2% in all cases for UE with power class 23 dBm and 0.73% with power class 24 dBm. 
3. Even for UE with max. TX power as 20 dBm, the probability that UE TX power exceeds 20 dBm is less than 4% 
Table 1: Probability that UL TX power exceeding certain power level 
	
	TX power: DPDCH+DPCCH
	TX power: DPDCH+1.4xDPCCH

	Fading type 
	PA3 
	VA30 
	PA3 
	VA30 

	#UE/sector 
	56 
	88 
	40 
	64 

	Outage rate 
	4.72% 
	3.91% 
	4.52% 
	3.26% 

	Power level = 20dBm
	0.67%
	4.76%
	0.59%
	4.00%

	Power level = 23dBm
	0.09% 
	1.99% 
	0.11% 
	1.90% 

	Power level = 24dBm
	0.00% 
	0.04% 
	0.01% 
	0.73% 
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Conclusions
System simulations have been conducted in order to investigate the likelihood of the uplink transmission mode switching between one and two radio frames. It is shown that the probability that the UE with power class either 23 dBm or 24 dBm exceeds the maximum allowed value is very small – less than 2%. Even for UE with maximum TX power of 20 dBm, the likelihood is less than 4%. Hence it may be better to use high layer signaling for uplink UE transmission mode switching indication.    
Appendix

Table A1: Pure circuit-switch case -Probability that UE TX power exceeding certain power level (PA3)
	PA3, TX power: DPDCH+DPCCH, 56UE/sector  

	　 
	Single-link 
	SHO 

	Maximum TX Power  (dBm) 
	DTX 
	SID 
	FRS 
	DTX 
	SID 
	FRS 

	20 
	0.0004 
	0.0009 
	0.0025 
	0.0008 
	0.0021 
	0.0067 

	23 
	0 
	0.0001 
	0.0004 
	0 
	0.0002 
	0.0009 

	24 
	　 
	0 
	0 
	　 
	0 
	0 


Table A2: Pure circuit-switch case -Probability that UE TX power exceeding certain power level (VA30) 
	VA30, TX power: DPDCH+DPCCH, 88UE/sector 

	　
	Single-link
	SHO

	Maximum TX

Power (dBm) 
	DTX
	SID
	FRS
	DTX
	SID
	FRS

	20
	0.0026 
	0.0043 
	0.0086 
	0.0205 
	0.0296 
	0.0476 

	23
	0.0002 
	0.0007 
	0.0023 
	0.0026 
	0.0083 
	0.0199 

	24
	0
	0
	0.0001 
	0
	0
	0.0004 


Table A3: Circuit-switch plus overhead case - Probability that UE TX power exceeding certain power level (PA3)

	PA3, TX power: DPDCH+1.4xDPCCH, 40UE/sector

	　
	Single-link
	SHO

	Maximum TX

Power (dBm)
	DTX
	SID
	FRS
	DTX
	SID
	FRS

	20
	0.0013 
	0.0022 
	0.0017 
	0.0021 
	0.0037 
	0.0059 

	23
	0.0006 
	0.0003 
	0.0003 
	0.0005 
	0.0007 
	0.0011 

	24
	0
	0
	0.0001 
	0.0001 
	0.0001 
	0.0001 


Table A4: Circuit-switch plus overhead case - Probability that UE TX power exceeding certain power level (VA30) 

	VA30, TX power: DPDCH+1.4xDPCCH, 64UE/sector

	　
	Single-link
	SHO

	Maximum TX

Power (dBm) 
	DTX
	SID
	FRS
	DTX
	SID
	FRS

	20
	0.0046 
	0.0063 
	0.0090 
	0.0270 
	0.0325 
	0.0400 

	23
	0.0031 
	0.0026 
	0.0041 
	0.0181 
	0.0192 
	0.0190 

	24
	0.0006 
	0.0008 
	0.015 
	0.0066
	0.0084
	0.0073
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