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1. Introduction
In RP-110450 (SID) [1], issues related to further enhancements to LTE TDD were identified. In this contribution, we discuss simulation assumptions to evaluate the benefits of uplink-downlink re-configuration dependent upon traffic conditions with and without co-channel interference.
2. Traffic Models
The traffic models, used for the case of assessing the performance of TDD enhancement schemes, refers to the non-full buffer traffic models which is described on TR 36.814 [2], and can be changed as following reflecting applicable environment of TDD enhancement schemes.
[FTP Traffic Model 1] 
Among the non-full buffer models described on TR 36.814 [2], FTP traffic model 1 has its user arrival characterized as Poisson distribution with arrival rate λ. Also, in FTP traffic model 1, if the users are dropped by Poisson distribution with arrival rate λ, each user will be allocated with fixed-size file. The size of file allocated to the users dropped from FTP traffic models 1 can be set to 2Mbytes (or to 0.5 Mbytes, as option). Figure 1 shows an example of traffic generation of FTP traffic model 1.  Here, the size of file allocated to the dropped users assumed as S.
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Figure 1. An example of traffic generation of FTP traffic model 1
Generally, in assessing the performance of LTE system which is applied with certain schemes, only one out of downlink or uplink was supposed for the convenience of realizing the simulation. For example, if it is supposed as downlink situation, each dropped user of Poisson distribution with arrival rate λ in FTP traffic model 1 will be allocated with a fixed-size DL file. However, this simulation methodology cannot be directly applied for assessing the performance of TDD enhancement schemes, which dynamically change UL-DL configuration based on DL/UL traffic adaptation to enhance the performance of the original LTE TDD system. In other words, in assessing the performance of these TDD enhancement schemes, the situation where downlink traffic and uplink traffic simultaneously exist should be considered. Therefore, in the case of assessing the performance of TDD enhancement schemes using FTP traffic model 1, mutually independent Poisson distribution with arrival rate λ can be applied for respective user arrival rate with DL traffic and UL traffic. Moreover, this proposed traffic model simplifies the realization of simulation which assesses the performance of TDD enhancement schemes. Figure 2 shows an example of using this proposed traffic model. Here, as same as Figure 1, the size of file allocated to the dropped users assumed as S.
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Figure 2. An example of the proposed traffic model which applies mutually independent Poisson distribution with arrival rate λ to each user arrival rate with DL traffic and UL traffic (in the case of assessing the performance of TDD enhancement schemes using FTP traffic model 1)
Proposal 1: In the case of assessing the performance of TDD enhancement schemes using FTP traffic model 1, mutually independent Poisson distribution with arrival rate λ can be applied for respective user arrival rate with DL traffic and UL traffic.
[FTP Traffic Model 2] 
Among the non-full buffer models described on TR 36.814 [2], FTP traffic model 2 is characterized as traffic model from the perspective of per-user traffic, unlike FTP traffic model 1 which is a traffic model from the perspective of per cell traffic. Therefore, each user in FTP traffic model 2 has an independent traffic arrival distribution. The traffic arrival distribution of each user is decided by statistical characterization of reading time D defined in FTP traffic model 2. Here, reading time D refers to the time interval between end of download of previous file and the user request for the next file, and it is characterized with 5 sec-average exponential distribution. Also, the total number of users in FTP traffic model 2 is set to a fixed-value, and each user is allocated with 0.5 Mbytes file in the case where traffic is arrived by exponential distribution of each user's reading time D. Figure 3 is an example of traffic generation of FTP traffic model 2. Here, the total number of user is set to 1, and the size of file arrived to each user is assumed as S.
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Figure 3. An example of traffic generation of FTP traffic model 2
As in the case of FTP traffic model 1, to assess the performance of TDD enhancement schemes which dynamically change UL-DL configuration based on DL/UL traffic adaptation to enhance the performance of the original LTE TDD system in FTP traffic model 2, the situation where downlink traffic and uplink traffic simultaneously exist should be considered. Therefore, while assessing the performance of TDD enhancement schemes using FTP traffic model 2, for the simple realization of simulation, we could set the number of DL traffic users as X and the UL traffic users as Y, from the total dropped users K. After this, an independent traffic arrival distribution can be applied to each user like the original methodology. Figure 4 shows an example of this proposed traffic model. Here, out of 3 total dropped users, the number of users with DL traffic was set to 2 and the ones with UL traffic was set to 1. As same as Figure 3, the size of file arrived to each user is assumed as S.
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Figure 4. An example of the proposed traffic model which applies an independent traffic arrival distribution to each user after setting 2 for the number of users with DL traffic and 1 for the number of users with UL traffic out of 3 total dropped users (in assessing the performance of TDD enhancement schemes using FTP traffic model 2)
Proposal 2: While assessing the performance of TDD enhancement schemes using FTP traffic model 2, for the simple realization of simulation, we could set the number of DL traffic users as X and the UL traffic users as Y, from the total dropped users K.
3. Channel Models
3.1. Single Cell Scenario

In previous system-level simulations, we used to assess the performance of certain technique applied system by assuming the condition as the multi-cell environment (e.g., 3 cells for 1 site, so when it's 19 sites then ‘3cells*19sites = 57cells’). Accordingly, if we assess the performance of TDD enhancement schemes under the single-cell environment, it's desirable to consider the channel model with the characteristics of single-cell environment rather than use the channel model assumed under multi-cell environment. We could discuss about the following additional considerations about this.
· BS Antenna Pattern

· Under multi-cell environment, sectorized antenna pattern was assumed, but while assessing the performance of TDD enhancement schemes under single-cell environment, Omni-directional antenna pattern could be considered.
· Shadowing Model

· Under multi-cell environment, shadowing model application was mostly assumed, but while assessing the performance of TDD enhancement schemes under single-cell environment, the condition without the shadowing model application could be considered.
3.2. Multi-Cell Scenario

While assessing the performance of TDD enhancement schemes under multi-cell environment by system-level simulation, different UL-DL configurations for different cells could be set by TDD enhancement schemes, so with the study item description in RP-110450 (SID) [1], following interference scenarios [3] could be additionally considered.
· Homogeneous network with macro eNBs only
· Macro-to-Macro interference
· UE-to-UE interference
· Heterogeneous network with Macro and low power network nodes
· Macro-Pico deployment
· Macro-to-Pico or Pico-to-Macro interference
· Pico-to-Pico interference
· UE-to-UE interference
· Macro-Femto deployment
· Macro-to-Femto or Femto-to-Macro interference
· Femto-to-Femto interference
· UE-to-UE interference
· Mixture of Macro, Pico and Femto deployment
· BS-to-BS interference as in the Macro-Pico and Macro-Femto deployment
· Pico-to-Femto or Femto-to-Pico interference
· UE-to-UE interference
On the basis of the interference scenarios mentioned above, we could discuss about the additional considerations related to the channel model as follows.
· Pathloss Model
· On the basis of the above interference scenarios which can be considered while assessing the performance of TDD enhancement schemes under multi-cell environment, additional pathloss model need to be considered for each interference channel.
·  Pathloss model for Macro-to-Macro, pathloss model for UE-to-UE, etc.
· Related to the additionally considered pathloss models, we need to think about whether include the Non-LOS model and LOS model or not.
· Fading Model
· Additional consideration is needed if fast fading model should be reflected to UE-to-UE interference channel or not.
Proposal 3:  As mentioned in Section 3, under single-cell environment or multi-cell environment, in order to assess the performance of TDD enhancement schemes effectively, a discussion for additional considerations related to channel model is needed.
4. Performance metrics

To assess the performance of TDD enhancement schemes, which dynamically change UL-DL configuration based on DL/UL traffic adaptation to enhance the performance of the original LTE TDD system, the situation where downlink traffic and uplink traffic simultaneously exist should be considered. Therefore, additional performance metrics should be considered to effectively compare the performances of various TDD enhancement schemes reflecting changed environment. The performance of TDD enhancement schemes cannot be expressed as one value between user throughput for downlink traffic and user throughput for uplink traffic. Hence it is desirable to use the methodology, which simultaneously considers user throughput for downlink traffic and for uplink traffic as performance metrics to effectively compare the performance of various TDD enhancement schemes.

Proposal 4: It is desirable to use the methodology, which simultaneously considers user throughput for downlink traffic and for uplink traffic as performance metrics to effectively compare the performance of various TDD enhancement schemes.
5. Conclusion
In this contribution, we have discussed about simulation assumptions to evaluate the benefits of uplink-downlink re-configuration dependent upon traffic conditions. The following proposals are made based on discussions.

Proposal 1: In the case of assessing the performance of TDD enhancement schemes using FTP traffic model 1, mutually independent Poisson distribution with arrival rate λ can be applied for respective user arrival rate with DL traffic and UL traffic.
Proposal 2: While assessing the performance of TDD enhancement schemes using FTP traffic model 2, for the simple realization of simulation, we could set the number of DL traffic users as X and the UL traffic users as Y, from the total dropped users K.
Proposal 3:  As mentioned in Section 3, under single-cell environment or multi-cell environment, in order to assess the performance of TDD enhancement schemes effectively, a discussion for additional considerations related to channel model is needed.
Proposal 4: It is desirable to use the methodology, which simultaneously considers user throughput for downlink traffic and for uplink traffic as performance metrics to effectively compare the performance of various TDD enhancement schemes.
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