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Introduction

This contribution is a TP to TR25.863 based on System Impact of beamforming antenna diversity presented in R4-101944. It is proposed that the following text be updated in TR25.863.
2

Text Proposal
-------------------------------------------- Start of altered section  ------------------------------------------
7.2.1 Introduction

In RAN4#54 meeting we proposed work plan [1] for performing RAN4 studies related to the study item on, ‘Uplink Tx Diversity for HSPA’. 

In RAN4 the Node B demodulation requirements are specified for various propagation conditions and scenarios e.g. VA120, high speed train environment etc. It was therefore suggested in [1] that RAN4 should evaluate the performance of uplink transmit diversity in VA120 since RAN1 studies have mainly focused on low or moderate speed levels. In this paper we provide system simulation results for UL beamforming (BF) transmit diversity in VA120 environment. 
7.2.1.1 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 in this paper VA120 is used.   

7.2.1.2 Studied UE Algorithms

The following two UE algorithms for BF are evaluated. 

•
Genie algorithm

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

•
Reference algorithm
The above algorithms are the same as used in [2]. They are also explained in Annex B of this paper.
7.2.1.3 Simulation Results

The following performance measures are used to evaluate the system impact of the BF transmit diversity.

· Mean user/cell throughput

· Cell edge user throughput (10th percentile)

· Mean UE transmit power
7.2.1.3.1 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 the practical BF transmit diversity results is as follows: 

· Practical BF shows that there is up to 1% of mean cell throughput gain and 9-10% 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
7.2.1.3.2 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 BF shows small cell edge user performance loss with LAI = 0 dB loss as well as 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

7.2.1.3.3 UE Transmit Power

Figure 3 (a) and 3 (b) show the average UE transmitt power (at the input to the antenna) versus the mean number of users per cell for 0 dB and -4 dB of long term transmit antennae imbalances respectively. Notice that these results only focus on the transmit power at the input to the antenna. Thus, they can not be easily translated into battery savings since such, for example, would need to consider insertion loss from the switch. In summary: 

· Practical BF shows about:
· 0.5 dB reduction in UE transmit power with 0 dB of long imbalance
· 1 dB increase in UE transmit power with -4 dB of long imbalance
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(a) Long imbalance between antennas = 0 dB 



(b) Long imbalance between antennas = -4dB

Figure 3: UE mean transmit power at VA120
7.2.1.4 Conclusions

In this paper we have provided system simulation results for uplink beamforming transmit diversity under VA 120 channel model, which has been used in RAN4 Node B demodulation requirements for EUL [4]. We observe substantial loss in terms of mean user throughput and mean cell throughput when the long-term antenna imbalance is -4 dB. Furthermore, the reduction in UE transmit power is very small for all cases.  

The above conclusions for the BF transmit diversity are very simlar to those drawn for the SATD [3]. Hence in order to prevent the negative impact on the system performance in certain radio environments we clearly see the benefit of having the possibility for the network to control the BF transmit diversity operation.

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