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1. Introduction

UE based serving cell selection based on ACK criteria has been proposed in [1][2]. UE based selection method can provide benefits of selecting best uplink channel cell and reducing cell change delay comparing to UTRAN based method. In this document system performance was compared between UE based method with ACK criteria and UTRAN based method with CPICH.
2. System throughput performance
System level simulation assumptions are shown in Annex A.1.

Figure 1 compares average cell throughput vs. average RoT performance between UE based serving cell selection with ACK criteria and UTRAN based serving cell selection with best downlink CPICH. In UE based serving cell selection, statistical calculation over 200ms period is used. Minimum cell selection period is 200ms. In UTRAN based serving cell selection, minimum cell selection period was 1 second.
UE ACK based serving cell selection has higher overall cell throughput comparing to UTRAN best CPICH based serving cell selection method. The cell throughput gain at average RoT of 6.5dB is about 3%. Although 3% overall throughput is not so large, the gain in SHO users are more than 3%. This is shown in Fig 2. SHO user means that active set size is equal or larger than 2. The cell capacity of total SHO users increases more than 10% comparing to conventional UTRAN method. The percentage of SHO users among all users in two methods is the same by using same window_add and window drop parameters in Table 1, so it also means that average user throughput of SHO users can be increased 10% by employing UE based RLS selection with ACK criteria.

The reason of throughput gain can be analyzed as follows:

· ACK history represents more accurate E-DCH quality than for example downlink CPICH quality, so that UE can select a better uplink cell to be serving cell. The better uplink cell would have high probability to assign UE higher data rate. This would lead better system performance.

· UE based selection has less cell change delay than that of UTRAN based method.
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Figure 1 Average cell throughput as a function of average RoT
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Figure 2 Average cell throughput of SHO users only
Fairness curve of two methods is shown in Figure 3 which looks close.
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Figure 3 Fairness Curves
Overshoot larger than 8dB is shown in Figure 4. UE based selection has lower overshoot than that of UTRAN based method.
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Figure 4 Overshoot
From the above evaluation, UE based selection with ACK criteria has better performance than that of UTRAN based method. Though ACK/NACK feedback might be not available when UE is not in transmission or before start of transmission, in that case conventional CPICH could be used before very first transmission of E-DCH, and as soon as ACK/NACK is available, it can be used as criteria of serving RLS selection and can provide valuable benefit to SHO users. 
3. Conclusions 

Simulation result show that UE ACK based serving cell selection has about 3% overall throughput gain than that of UTRAN based method, and more than 10% throughput gain for only SHO users.

Not only bit rates of SHO users can be increased by proposed method and but also slight overall throughput gain can be observed. 
It is proposed that UE based serving cell selection with ACK criteria mentioned in Annex A.2 to be included in TS 25.309.
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Annex
A.1 Simulation assumptions

System level simulation assumption is shown in Table 1. Other assumption refers [3].
Table 1 System Level Simulation parameters used in EDCH
	Parameter
	Explanation/Assumption
	Comments

	Cellular layout
	19 Node-B, 3 sectors wrap-around layout 
	Site to site distance: 2800m

	UTRAN based serving cell selection
	Based on best CPICH received power,

Minimal cell selection period: 

1second
	

	UE based serving cell selection
	Based on ACK statistical calculation in predefined duration of 200ms;

Minimal cell selection period: 

200ms
	

	Scheduling method
	Pure time & rate scheduling , Greedy filling algorithm with proportional fairness
	

	User data rates in MCS allocated to the UE
	MCS table refers [1].
12 MCS in Table2. 
MCS rate after 4 transmissions: 16, 32, 64, 96, 128, 256, 384, 512, 640, 768, 896, 1024 kbit/s 
	

	TTI
	2 ms
	

	Channel model
	Mixed fading channel (PA3 30%, PB3 30%, VA30 20% and VA120 20%)
	

	Traffic model
	Full Buffer
	

	Simulation time
	60s + 10s warm-up
	1 time

	Number of UEs
	10
	

	HARQ
	Max # of transmissions = 4

# of HARQ processed = 5

Re-transmission delay = 10ms

ACK/NACK errors = 0%
	

	Target CIR for associated DPCCH
	Adjusted by outer loop TPC
	

	SHO method for EDCH
	Maximum ratio combining is assumed for sectors belong to same Node B, otherwise selection combining is assumed.
	

	SHO method for DPCCH
	Associated DPCCH is used for Maximum ratio combining in sectors belong to same Node B
	

	Active set size
	3
	

	SHO Window_add
	4dB
	

	SHO Window_drop
	6dB
	

	Inner loop TPC
	On, step size = +/- 1dB
	

	Inner loop TPC error
	4%
	

	Outer loop TPC
	Driven by 1% FER on E-DCH
	

	Scheduling delays
	Uplink SI delay = 10 slots

Downlink Grant delay = 1 slot
	


MCS Table refers [3] and is shown in Table 2.
Table 2
	Transport Block Size
	Number of Code Blocks
	Modulation
	OVSF Code
	Code Rate
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	Rate after 4 Tx  (kbps)

	128(1
	1
	QPSK
	C(4,1)
	0.33
	15
	12
	16

	256(1
	1
	QPSK
	C(4,1)
	0.33
	15
	17
	32

	512(1
	1
	QPSK
	C(4,1)
	0.33
	15
	21
	64

	768(1
	1
	QPSK
	C(4,1)
	0.33
	15
	27
	96

	1024
	1
	QPSK
	C(4,1)
	0.33
	15
	38
	128

	2048
	1
	QPSK
	C(4,1)
	0.53
	15
	47
	256

	3072
	1
	QPSK
	C(2,1)
	0.40
	15
	53
	384

	4096
	1
	QPSK
	C(2,1)
	0.53
	15
	67
	512

	5120
	2
	QPSK
	C(2,1) , C(4,1)
	0.44
	15
	61 , 43
	640

	6144
	2
	QPSK
	C(2,1) , C(4,1)
	0.53
	15
	69 , 49
	768

	7168
	2
	QPSK
	C(2,1) , C(4,1)
	0.62
	15
	77 , 54
	896

	8192
	2
	QPSK
	C(2,1) , C(4,1)
	0.71
	15
	86 , 61
	1024

	    1) Repetition has been used to achieve the given data rates


A.2 Text proposal for TS 25.309

13 Mobility procedures

x.x   E-DCH serving RLS (or cell) selection in soft handover
x.x.x   UE based serving RLS selection

UE based serving cell selection method can provide further benefits for UE in soft handover to select better uplink channel quality cell and to reduce cell change delay thus shall be supported.
x.x.x   Criteria of serving RLS (or cell) selection
For E-DCH UE in soft handover, downlink ACK signalling can be used as criteria of serving RLS selection because that it represents uplink channel final decoding quality directly. A RLS that sends ACK to a UE most latest and frequently is chosen as the serving RLS for this UE. The selected result can be informed via MAC-e signalling.
UE monitors ACK/NACK history from all RLSes including serving RLS and obtain statistical data of ACKs in predefined duration per RLS. UE then keeps comparing best non-serving RLS which sends most frequently and most latest ACKs, with old serving RLS in ACK related criteria. Given that criteria satisfied, UE send serving cell selection request asking for the best non-serving RLS to become serving RLS. This serving cell selection request to both new serving RLS and old serving RLS can be realized by MAC-e signalling. The detail related MAC-e signalling is FFS.
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