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Introduction

This contribution is a TP to TR25.863 based on System Impact of Suboptimal Uplink Switched Antenna Transmit Diversity Scheme presented in R4-102186. It is proposed that the following text be updated in TR25.863.
2

Text Proposal
-------------------------------------------- Start of altered section  ------------------------------------------
7.1 Switched antenna diversity

7.1.1 System performance evaluation for suboptimal SATD algorithms
Since the objective of the SI clearly states that the UE behaviour shall be unspecified, it will not be possible for RAN4 to create test-cases that assume a specific implementation. Consequently, it is important to widen the scope for the system evaluations by considering the system performance impact due to sub-optimal transmit diversity algorithms. 

7.1.1.1 Simulation Assumptions 

The system simulation is carried out in multi-cellular radio environment. The system simulations parameters and assumptions are provided in table 1 in Annex A of this paper. Note that we have assumed that all UEs are capable of 16QAM, a noise rise target of 8 dB, and that we do not consider any additional demodulation losses arising from antenna switching. The assumptions are the same as those used in [2] studies except that a different UE algorithm is used.   

7.1.1.2 Studied UE Algorithms

Overview
The following two UE algorithms for SADT are evaluated. 

•
Practical algorithm

•
Sub-optimal algorithm
For comparison purpose a reference algorithm comprising of single uplink transmit antenna is also simulated. 

•
Reference algorithm
The practical algorithms are the same as used in [2]. It is also explained in Annex B of this paper. The sub-optimal algorithm is described in the sub-section below

7.1.1.2.1 Suboptimal UE Algorithm 

The suboptimal algorithm is based on a randomized UE behavior that e.g.could result from incorrect decoding of the TPC commands. A parameter p is used to define different levels of random behavior as follows:

Define 0 ≤ p≤ 0.5
randN = rand(1,1);
If randN ≤ p



Use 1st antenna
Else if (p < randN ≤ 2p)




Use 2nd antenna
Else



Use true practical SATD scheme
7.1.1.3 Simulation Results

The following performance measures are used to evaluate the system impact of the SATD:

· Mean user/cell throughput

· Cell edge user throughput (10th percentile)

Results are presented for the PA3 propagation channel, as this is one of the channels for which it is supposed that a practical SATD algorithm can show improvement. 
7.1.1.3.1 Mean Throughput

Figure 1 (a) and 1 (b) show the mean user throughput as a parametric function of the the cell throughput when the long term antennae imbalance (LAI) is 0 dB and -4 dB respectively. The summary of suboptimal SATD results is as follows: 

· Suboptimal SATD shows that there is up to 17% of mean cell throughput loss and up to 68% of mean cell throughput loss for 0 and -4 dB of long antenna imbalances respectively. 
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 (a) Long imbalance between antennas = 0 dB 



(b) Long imbalance between antennas = -4dB

Figure 1: Mean throughput at VA120
7.1.1.3.2 Cell Edge User Throughput

Figure 2 (a) and 2 (b) show simulation results in terms of cell edge user throughput (10th percentile) versus the mean number of users per cell for 0 dB and -4 dB of long-term transmit antennae imbalances respectively. In summary: 

· Practical SATD shows small cell edge user performance loss with LAI = 0 dB and more than 50% loss with LAI = -4 dB.  
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 (a) Long imbalance between antennas = 0 dB 



(b) Long imbalance between antennas = -4dB

Figure 2: Cell edge user throughput at VA120

7.1.1.4 Conclusions

In this paper we have provided system simulation results for uplink switched antenna transmit diversity for a suboptimal UE algorithm. We observe substantial loss in terms of mean user throughput and mean cell throughput when the long-term antenna imbalance is 0 dB and -4 dB. The actual degradation is dependent on the level of randomized behavior of the UE algorithm and performance degrades also for algorithms that are only slightly imperfect. This implies that the system performance is highly sensitive to suboptimal algorithms. 

-------------------------------------------- End of altered section  ------------------------------------------
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