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1. Introduction

This contribution gives text proposal for the TR on multiple simultaneous transmissions to a UE in an HSDPA Sub-frame [1]-[3].

2. Reference
[1] Lucent, “Multiple Transmissions to a UE in a HSDPA Subframe: Additional Performance Results and Signalling”, R1-03-0084.

[2] Lucent, “Signalling Support for Multiple Simultaneous Transmissions to a UE in a subframe”, R1-02-0905.

[3] Lucent, “HSDPA Performance with multiple HARQ Transmissions in a subframe”, R1-02-0906.

5 Overview of Technologies considered as Enhancement
5.1 Multiple Simultaneous Transmissions to a UE in an HSDPA Sub-frame

The Release-5 HSDPA specifications allow only one transmission to a UE within an HSDPA subframe. The restriction of a single transmission to a UE within a subframe may lead to scheduling and transmission inefficiencies when one or more retransmissions for a given UE are pending on one or more HARQ processes and/or when a new transmission needs to be code-multiplexed with one or more retransmissions within a subframe. Providing the flexibility to support multiple simultaneous transmissions to a UE within a subframe has the potential to enhance HSDPA system performance through better exploitation of multi-user diversity.
The enhancement that allows multiple simultaneous HARQ transmissions to a UE can improve scheduling flexibility and system performance.
6 Details of Technologies 
6.1 Multiple Simultaneous Transmissions to a UE in an HSDPA Subframe
6.1.1 Features

Multiple simultaneous transmissions are performed using different HARQ SAW channels. For example, in a given HSDPA subframe, retransmission on HARQ channel #1 and a new transmission on channel #2 may be performed to the same UE if this flexibility is introduced. Another example is the simultaneous retransmissions of pending blocks on HARQ SAW channel #2 and HARQ SAW channel #4. For each of the transmissions to the same UE within the same subframe, there will a corresponding HS-SCCH transmission. Each HS-SCCH will carry the control information pertinent to only one of the HARQ processes and therefore there would be no change to the current HS-SCCH specifications. The UE capable of receiving multiple transmissions within a subframe shall be able to monitor and decode multiple HS-SCCH simultaneously. It shall also be able to decode simultaneous data streams and feedback multiple ACK/NACK each corresponding to one of the HARQ processes.  The Node-B shall be able to detect feedbacks with multiple simultaneous ACK/NACK.

6.1.2 Evaluation and Benefits
Sample simulation results that illustrate the performance gains from introducing this feature are now provided. First, we consider the case where there is no error in CQI measurements. Figure 2 shows that the packet call throughput (PCT) CDF with 37 UEs with no restriction (i.e. simultaneous transmissions allowed) is significantly better than the corresponding case with restriction. In fact the PCT cdf with 56 UEs and no restriction matches the 37 UE case with restriction, thus indicating a better than 50% improvement in system capacity in this case. The average system throughput values are compared in Table 1.
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Figure 1: Comparison of PCT CDFs at 3km/hr with and without restriction on parallel transmissions

Table 1. Throughputs at 3km/hr. Single-path channel, Max C/I scheduler. No CQI estimation error.

	Number of UEs
	Performance with restriction
	Performance without restriction on simultaneous transmissions

	
	Pkt. Call Tput (Kbps)
	OTA (kbps)
	Service Tput (Kbps)
	Utilization
	Ave. num of TX per success
	Pkt. Call Tput (Kbps)
	OTA (kbps)
	Service Tput (Kbps)
	Utilization
	Ave. num of TX per success

	
	
	
	
	
	
	
	
	
	
	

	12
	1537
	1758
	449
	0.26
	1.45
	1728
	2116
	434
	0.21
	1.45

	37
	1472
	2156
	1357
	0.63
	1.44
	1568
	2310
	1315
	0.57
	1.42

	56
	1384
	2446
	1989
	0.81
	1.42
	1491
	2627
	1998
	0.76
	1.37

	75
	1287
	2832
	2610
	0.92
	1.36
	1343
	2974
	2692
	0.91
	1.31

	100
	1170
	3453
	3410
	0.99
	1.25
	1229
	3474
	3392
	0.98
	1.21


Next, we consider the case with CQI estimation error. In particular, error has zero mean and a standard deviation of 1 dB. Figure 2 shows that the packet call throughput (PCT) cdf with 37 UEs with no restriction (i.e. simultaneous transmissions allowed) continues to be significantly better than the corresponding case with restriction even with the CQI estimation error. In fact the PCT cdf with 51 UEs and no restriction matches the 37 UE case with restriction, thus indicating a 38% improvement in system capacity in this case. The average system throughput values are compared in Table 2, and reflect similar gains in the service throughput when 37 UEs with restriction are compared with 51 UEs without restriction as done in Figure 2. 
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Figure 2: Comparison of PCT CDFs at 3km/hr (single-path) with and without restriction on simultaneous transmissions. Results are with CQI error of 1dB standard deviation. Max C/I scheduler is used.

Table 2. Throughputs at 3km/hr. Single-path channel, Max C/I scheduler. CQI estimation error has zero mean 1dB standard deviation.

	Number of UEs
	Performance with restriction
	Performance without restriction on simultaneous transmissions

	
	Pkt. Call Tput (Kbps)
	OTA (kbps)
	Service Tput (Kbps)
	Utilization
	Ave. num of TX per success
	Pkt. Call Tput (Kbps)
	OTA (kbps)
	Service Tput (Kbps)
	Utilization
	Ave. num of TX per success

	
	
	
	
	
	
	
	
	
	
	

	12
	1575
	1764
	449
	0.26
	1.48
	1686
	2065
	441
	0.22
	1.48

	37
	1452
	2133
	1342
	0.63
	1.48
	1553
	2292
	1337
	0.58
	1.45

	51
	1396
	2383
	1845
	0.78
	1.46
	1471
	2515
	1852
	0.74
	1.42

	56
	1367
	2490
	2061
	0.83
	1.45
	1475
	2622
	2007
	0.77
	1.4

	75
	1271
	2826
	2612
	0.92
	1.4
	1327
	2938
	2669
	0.91
	1.35

	100
	1141
	3473
	3436
	0.99
	1.28
	1182
	3498
	3439
	0.98
	1.25


Additional simulation results, including those for other channel models, for this feature can be found in contributions R1-02-0906, R1-02-1330 and R1-03-0084.

6.1.3 Impacts on other WGs

This is FFS.
Annex B: Simulation Assumptions
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