3GPP TSG-RAN WG1 #69
R1-122644
Prague, Czech Republic, 21st-25th May, 2012
Agenda Item:
7.10.1
Source: 
Intel Corporation

Title:
Discussion on adaptation time scale in multi-cell outdoor Pico scenario
Document for:  Discussion and Decision
1. Introduction

The adaptation time scale is one of the main parameters that affect the performance of user packet throughput in LTE TDD network with dynamic UL-DL reconfiguration [1]. In this contribution we study the impact of adaptation time scale on the cell average DL and UL packet throughput for the case of multi-cell outdoor Pico scenario. The goal of this contribution is to analyze the required adaptation time scale and motivate further discussion in the RAN1 WG on this topic.
2. Packet Throughput vs. Adaptation Time Scale
The packet throughput analysis in the framework of the LTE-TDD eIMTA SI assumes three adaptation time scales equal to 10, 200 and 640 ms. These values can be considered as limit cases that represent slow, medium-speed and fast traffic adaptation algorithms and in general assume different mechanism for control signaling.
The performance of DL-UL interference management and traffic adaptation (IMTA) algorithm described in [2] has been evaluated for an extended set of traffic adaptation time scales and compared with the system performance in case of using static UL-DL configuration (reference UL-DL configuration # 1). 

The detailed description of the main simulation parameters and IMTA approach used in this evaluation can be found in our previous contribution [2] and follows simulation assumptions defined in [3]. Some of the important parameters are also listed below:

· Small scale fading channel: ITU-UMi;
· Pico/UE antenna configuration: (2TX, 2RX) / (1TX, 2RX);
· Transmission mode: TM6 (CL-SU MIMO rank1) with wideband PMI report;
· Ideal channel knowledge;

· Non-interference aware MMSE receiver;
· Penetration loss 0dB;

· Traffic adaptation:

· UL-DL configuration # 0 is used if there is no DL and UL data in the queue;

· Basic set of seven legacy LTE UL-DL configurations is applied.
The analysis of DL and UL cell average packet throughput is presented in Figure 1, Figure 2 and Figure 3 for the cases of high, medium and system loadings, respectively.
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a) Downlink
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b) Uplink

	Figure 1: DL and UL cell average packet throughput versus adaptation time scale for high loading case.
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a) Downlink
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b) Uplink

	Figure 2: DL and UL cell average packet throughput versus adaptation time scale for medium loading case.
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c) Downlink
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d) Uplink

	Figure 3: DL and UL cell average packet throughput versus adaptation time scale for low loading case.


The key observations that can be drawn from the presented results are as follows:
Observations:

· The cell average packet throughput performance is very sensitive to the adaptation time scale;
· The 10 ms adaptation time scale shows the highest performance and demonstrates gains in both DL and UL transmission directions;
· The adaptation time scales up to 200 ms provide gains in both DL and UL cell average packet throughput.
· The UL cell average packet throughput gain does not significantly change with adaptation time scale that can be explained by using the UL-favored UL-DL configuration # 0 when there is no traffic in the queue.
· In DL the cell average packet throughput gains are more noticeable for fast adaptation time scales. The fast adaptation time scales provide additional gains on top of medium-speed adaptation time scales which are in the order of 17-27% for medium and low loadings.
3. Conclusion
The choice of UL-DL adaptation time scale significantly affects the performance gains in terms of DL-UL packet throughput. As it follows from the current performance analysis and the results presented in [2], [4]-[5] the cell average packet throughput gains for the case of 640 ms adaptation time scale and 0.5MB file size are small or even performance loss is observed in one of the transmission directions. The fast adaptation time scale quite substantially outperforms the medium-speed adaptation time scales (100-200ms) but both time scales (fast and medium-speed) show performance gains relative to the semi-static UL-DL configuration. Based on the presented results we have following proposals:
Proposals:
· Focus on fast and medium-speed adaptation time scales (i.e. below 200 ms) for further evaluation of multi-cell outdoor Pico scenario.
· Continue analysis of the fast and medium-speed adaptation time scales taking into account performance gains, impact on specification, UE/eNB implementation and signaling overhead.
References

[1] RP-110450, “New study item proposal for Further Enhancements to LTE TDD for DL-UL Interference Management and Traffic Adaptation”, CATT, Ericsson, ST-Ericsson.
[2] R1-121529, “Performance analysis of DL-UL interference management and traffic adaptation in multi-cell Pico-Pico deployment scenario”, Intel Corporation, Jeju, Korea, March, 2012.
[3] R1-120948, “Simulation assumptions for multi-cell scenarios for TDD IMTA”, CATT, Dresden, Germany, February, 2012.
[4] R1-121711, “Evaluation of multi-cell scenarios for dynamic TDD traffic adaptation”, Ericsson, Jeju, Korea, March, 2012.
[5] R1-121111 “Evaluation on TDD UL-DL reconfiguration for multiple outdoor pico cell scenario”, CATT, Jeju, Korea, March, 2012.
1

