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Introduction
Recently, EUL coverage improvement at UE power limitation was studied and proposed. Various schemes to increase the UE coverage ranges are proposed therein. Fast switching to 10ms TTI, automatic repetition of 2ms TTI, smaller transport block sizes are the popular design options. All these schemes require a significant change to assist the transition for normal 2ms TTI operation. 
It was shown in [1] that if the UE still uses 2ms TTI, automatic repetition of the 2ms TTI can offer additional power gain to help the power limited UE. While in [2] it was shown that fast switching to 10ms TTI can tolerate significantly higher path loss compared with the 2ms TTI.
We researched the above three schemes comprehensively. Since operating a service such as VoIP in Release 8 networks, payloads of 300-400 bits might be transmitted in no more than 50msec, with fairly relaxed latency criteria, then as a conclusion, we find that in order to further improve 2msec TTI coverage, it is prefer to transmit for a longer period of time, in order to reduce the transmitted signal energy. 
2
Simulation Results
We consider the application of CS voice over HS. Two payload sizes are sent over E-DCH channel:
· 264 bits for AMR 12.2 kbps full rate
· 64 bits for SID 

The AMR full rate packet can be carried either by TBS=307 for 2ms TTI or TBS=317 for 10ms TTI. In case of MAC segmentation for 2ms TTI [2], if the full rate packet is divided into 3 segments, the minimum TBS that can hold the segment with 24-bit MAC layer header is 120. We considered the following three schemes in the simulation:
· Scheme 1: 2ms TTI, TBS = 307, T/P=8.07dB, Use of repetition (with N=8 TTIs)
· Scheme 2: 2ms TTI, TBS = 120, T/P=5.10dB
· Scheme 3: 10ms TTI, TBS = 317, T/P=4.08dB
The scheme 1 is considered as the baseline to be improved. In these schemes, the T/P settings are optimized jointly across the full rate and SID packets. The link level simulation assumptions are listed in Table 1. The residual BLER vs Receive Power are plotted in Figures 1-2. 
Table 1: Simulation Assumptions

	Parameter
	Value

	TTI
	2ms or 10ms

	Number of H-ARQ Processes
	8 for 2ms TTI 

4 for 10ms TTI

	Target Number of H-ARQ Transmissions
	4 for 2ms TTI 

2 for 10ms TTI
1 for 2ms TTI repetition (8 TTIs)   

	Number of Rx Antennas
	2

	Channel Estimation
	Realistic

	Channel Model
	PA3, VA30

	Receiver Type
	Rake Receiver

	Inner Loop Power Control
	On 

	Outer Loop Power Control
	Off
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Figure 1: Residual BLER vs Receive Power: PA3 Channel
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Figure 2: Residual BLER vs Receive Power: VA30 Channel 
From simulations, we observe:
· As we plot residual BLER vs Receive Power/No curve, we conclude the Receive Power/No [dB] for 1% BLER as following:
Table 1: Receive Power/No [dB] for 1% BLER
	
	PA3
	VA30

	Scheme 1
	-18.3 dB
	-18.2 dB

	Scheme 2
	-19.6 dB
	-18.6 dB

	Scheme 3
	-19.8 dB
	-19.4 dB


· Among the schemes we consider, scheme 3 can tolerate the smallest receive demodulate power. In general, it has 1dB gain over scheme 1.
· Scheme 2 has similar performance as the scheme 3 on PA3 channel, but there is a 1dB worse performance than the scheme 3 on VA30 channel. 
By the way, when we consider the traffic service with large TB size, it is clear that there is a tradeoff between coverage gain and transfer delay. In our opinion, there are three points should be considered.
First of all, as for the real time transfer rate is concerned, it is easy to see that the upper limit of 8TTIs repetition is 11.52Mbps/8=1.44Mbps. That is to say, the gain of 8TTIs repetition exists only when the transfer rate is lower than 1.44Mbps. If higher transfer rate is required, a smaller number of bundling such as 4TTIs repetition is the only selection, which will reduce the time diversity gain badly.
Secondly, as for the transfer delay is concerned, a 8TTIs repetition requires a delay of 16ms, which is much larger than 10ms, thus our opinion is that if strict transfer delay is required, we prefer to transmitting a TB size with an increased transmitting power while in a smaller TTI interval, Instead of transmitting a TB size with an reduced transmitting power by TTI repetition. 

Finally, regarding to the TTI scheme switch scenario, there maybe 2 possible trigger mechanisms, by coverage limited event which is an Ior/Ioc measurement report to RNC, or by power limited event which is a UPH in SI report to NodeB. For the first case, 2ms TTI to 10ms switch or to 8TTI repetition switch is determined by the RRC, for the 2nd case, the scheme switch is determined by NodeB, in both case, In our opinion, the trigger event of switching a 2ms TTI to 8TTIs repetition can also be triggered to switch from a 2ms TTI to 10ms, since then, there is not a high layer processing gain between 10ms TTI and 8TTI repetition scheme .
3
Conclusion
In this contribution, we studied the UE performance with receive demodulation power. AMR 12.2kbps full rate packet is used as a payload for study. We compared the performance of the 2ms TTI repetition with 8 TTIs, 10ms TTI, and the 2ms TTI with MAC segmentation. Based on the study performed here, 
1. The 10ms TTI scheme and mac segmentation scheme can achieve a better coverage performance in case of VOIP traffic. 
2.8TTI repetition can not support high data rate transmission.

As a conclusion, we do not see an evident benefit in TTI repetition scheme either for VOIP or high data rate scenario.
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