
3GPP TSG RAN WG1 Meeting #69













           R1-122372
Prague, Czech Republic, 21st – 25th May, 2012
Agenda item:
7.10.2
Source:

New Postcom
Title: 
Updated Phase-2 eIMTA evaluation results
Document for:
Discussion and Decision
1 Introduction

The study item “Further Enhancements to LTE TDD for DL-UL Interference Management and Traffic Adaptation” was approved in RAN #51 meeting [1]. Since RAN1#68 meeting and the email discussions thereafter, the evaluation for isolated cell scenario had been completed and the conclusion was captured in [2]. Results for Phase 2 evaluation were reviewed at RAN1#68bis; however, there was a large variance among the results provided by different companies [3]. Phase 2 calibration campaign was then conducted to calibrate simulation results across companies. In this contribution, we provide updated results recorded from our Phase 2 calibration work.
2 Discussion
2.1 Simulation assumptions and simulation case
According to the agreed simulation assumptions in [4]

 REF _Ref324582582 \r \h 
 \* MERGEFORMAT [5], a large number of simulation cases with various parameters were defined, such as three different time scales for reconfiguration, at least two different TDD reference configurations with two different ratios of DL and UL arrival rate respectively, etc. In this contribution, a subset of the simulation cases was selected to illustrate the general performance tendency and potential gains under the calibration scenarios. More specifically, we present results of four simulation cases based on a packet file size of 0.5 Mbytes and a TDD reconfiguration period of 10 ms. PF scheduler was used for both DL and UL. The simulation cases tested are outlined in Table 1.
Table 1:  Definition of simulation cases tested.
	Simulation case
	TDD reference configuration
	Ratio of DL/UL arrival rate

	Case 1
	1
	1/1

	Case 2
	1
	2/1

	Case 3
	2
	2/1

	Case 4
	2
	4/1


The TDD configuration reconfiguring algorithm used in the simulations can be outlined:
· Update the TDD subframe configuration according to the ratio of DL/UL data pending for transmission in the buffer.
· In the case of empty DL data buffer, TDD configuration #0, which includes the least number of DL subframes, is selected as the TDD configuration for the sake of energy saving.

According to [4]
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 \* MERGEFORMAT [5], the following four metrics were used:

· Cell average packet throughput;
· User average packet throughput;
· {5%, 50%, 95%} user throughput;
· The average configured DL/UL subframe ratio.
where:

· Packet throughput:
· Defined as the packet size over the packet transmission time, including the packet waiting time in the buffer;
· Cell average packet throughput:
· Defined as the mean of average packet throughput from all UEs;
· UE average packet throughput:
· Defined as the average of packet throughput for the UE;
· {5%, 50%, 95%} user throughput:
· Defined as the CDF of user throughput from all UEs;
· The average configured DL/UL subframe ratio:
· Defined as the average configured DL/UL subframe ratio for all cells.
2.2 Simulation results
System level simulation results are provided in Table 2 for each case defined in Table 1. The gains over the non-eIMTA benchmarks under different performance metrics for dynamic TDD UL/DL configuration, for both uplink and downlink, are also presented.

Table 2: Simulation results for each case in Table 1.
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According to the results, throughput gains are observed for all cases of Table 1. Specially, significant throughput gain in UL can be observed for Case 3 and 4. Thanks to the application of dynamic TDD reconfiguration mechanism, more transmission opportunities for UL become available in Case 3 and 4 in comparison to those in Case 1 and 2. On the other hand, even in Case 3 and 4 where the referenced designated DL/UL Configuration 2 has as many as 8 DL subframes in a radio frame, throughput gains is achievable in DL due to the improved DL geometry [6]
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[7]  and the chance to use higher DL/UL ratio configuration, i.e. Configuration 5, whenever the traffic loading in DL is much higher than that in UL.
Finally, from the perspective of energy saving at eNB it is beneficial that the average ratio of configured DL/UL subframes for all cases is reduced.
We summarized the observations below:

Observation 1: Dynamic TDD reconfiguration may be beneficial for both cell center and cell edge users.
Observation 2: Significant reconfiguration gains are observed in Case 3/4 in comparison to Case 1/2.

Observation 3:  Dynamic reconfiguration may help to improve energy saving in low traffic-loading scenarios.
Based on the observations, we have the following suggestions:

Proposal 1: Dynamic reconfiguration may be supported for achieving large reconfiguration gain and energy saving gain in lightly-loaded realistic networks.

Proposal 2: It is proposed to capture the above evaluation results in TR 36.828 as reference for further studies.
3 Conclusion
This contribution presented system level simulation results of dynamic TDD UL-DL reconfiguration for adapting the DL/UL resource according to traffic variation in simulation “scenario 3” defined in [4]
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 \* MERGEFORMAT [5]. The following conclusions were obtained,
Proposal 1: Dynamic reconfiguration may be supported for achieving large reconfiguration gain and energy saving gain in lightly-loaded realistic networks.

Proposal 2: It is proposed to capture the above evaluation results in TR 36.828 as reference for further studies.
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