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1. 
Introduction
Hybrid ARQ is one of the key features for Enhanced UL DCH. By using MAC retransmissions with soft combining, it can increase user throughput in the UL compared to just using RLC retransmissions.  On the other hand, it may incur DL overhead for Ack/Nack transmissions and lower throughput in the DL.
From service point of view, DL capacity and throughput is more critical than those of UL in general.  We must carefully look at the trade-off between UL throughput and DL throughput.
In this contribution, we show simulation results for the Ack/Nack power requirement in section 2. In section 3, we propose the following scheme to minimize DL throughput cost while also maintaining the benefits of EUL. 

- When transmission number reaches maximum transmission number, Node-B shall not send Ack or Nack.
- Maximum number of transmission can be 1 (which means zero retransmission) for small E-TFC, while maximum number of transmission is more than 1 for larger E-TFC.  I.e. allowing at least 2 different values for maximum number of transmission over the whole set of E-TFC per MAC-d flow. 
2. Performance of E-HICH (Ack/Nack)
2.1 Simulation assumption
To estimate Ack/Nack impact on DL, we assume the worst 5% users (-5dB Geometry) who cost DL capacity dominantly. Note that average 1 user among 20 users will be in this situation. Table 1 shows the simulation assumption.  
Table 1.  Link Simulation Assumption
	TTI length of E-HICH
	10 ms

	Modulation
	BPSK

	CPICH Ec/Ior
	-10 dB

	Power control
	On (power offset from DPCH is set) 

	Channel estimation
	Practical

	Tx diversity 
	Off

	Path model
	Case 1 (2path: 0dB, -10dB)

	Geometry
	-5 dB

	SHO
	Off, On (Inter Node-B, the same geometry)

	Number of users
	1


2.2 Simulation results
Figure 1 shows error rate of E-HICH. As shown in this figure, 2 way SHO case, the power requirement is very severe. If we set the error requirement to 0.5%, the requirement is over -10 dB (10% of Node B tx power) for only one user. 
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Figure 1. BER of E-HICH (Geometry=-5dB, Case 1)
3. Proposals to lower Ack/Nack impact on DL capacity
3.1 Not sending Ack/Nack on maximum transmission case

When the number of transmission reaches the configured maximum value, UE sends the next TrBLK regardless of the  decoding result of the previous packet. Therefore the Node-B does not need to transmit Ack or Nack in this case as shown in figure 2. . 

[image: image2]
Figure 2. No sending Ack/Nack on max number of Tx
This may be implementation matter. However, to clarify that this scheme can be applied and to prevent UEs from trying to use this signal, a statement addressing this scheme must be written in the specification. An example for such a statement is given belowe. 
“Node-B may not transmit E-HICH when transmission number reaches maximum number configured”
3.2 Zero retransmission for small packet

On EDCH, various type of traffic will be mapped. One of the main traffic can be RLC and TCP control message corresponding to DL traffic. Those traffics are relatively light, which means that the TrBLK size for the traffic can be small. On the other hand, those traffics can occur frequently when users download web pages like i-mode on HSDPA. One can consider that those small packets are not worth while to send Ack/Nack, which may cost DL capacity. Note that power resource for one Ack/Nack is the same among various sizes of TrBLKs. 
Therefore, we propose that RRC can configure different maximum transmission numbers for different TrBLK size within a MAC-d flow. Table 2 shows an example configuration. By configuring less retransmission to small packet, we can save DL capacity, and by configuring higher number of retransmission to large packet on the other hand, we can avoid large numbers of RLC retransmissions. As in the example, the defined maximum number of retransmission should be a few numbers to avoid too much flexibility. In this example, network can just set the value “n” and retransmission number “0” and “4”. We think this is not a heavy load of configuration. 

Table 2. Example of maximum retransmission numbers

	TrBLK index
	Max. Number of retransmission

	0
	0

	1
	0

	.
.

.
	.
.

.

	n-1
	0

	n 
	4

	n+1
	4

	.
.

.
	.
.

.

	N_max-2
	4

	N_max-1
	4


3. Conclusion
In this contribution, we showed the simulation results on Ack/Nack power requirement in section 2. In section 3, we proposed the following scheme to minimize DL throughput cost while still benefiting from EUL. 

- When transmission number reaches maximum transmission number, Node-B shall not send Ack or Nack. 

- Maximum number of transmission can be 1 (which means zero retransmission) for small E-TFC while maximum number of transmission is more than 1 for larger E-TFC.  I.e. allowing at least 2 different values for maximum number of transmission over the whole set of E-TFC per MAC-d flow. 
If this concept is agreed, we can prepare text proposal in this meeting. 
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