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1 Introduction

In [1] simulation results for an isolated cell employing dynamic TDD allocation were presented. The results show a great benefit of adopting the configuration on a according to current traffic load. The isolated case investigated gives an upper bound on the potential that may be realizable in some scenarios such as some special cases of indoor deployments. To evaluate the performance in more diverse scenarios multi-cell evaluations are needed. 
2 Multi cell simulation assumption 
Multi cell simulations will be needed to evaluate the benefits of dynamic traffic adaptation also for more typical deployments. It has been concluded in RAN4, as was reasonable to expect, that in a macro only scenario the interference between the downlink of one cell to the uplink in neighbor cell is so sever that synchronization of uplink transmission is crucial. Dynamic adaptation of uplink/downlink configurations may in this scenario give an energy efficiency gain over Rel-10 but no or limited bit rate gain can be expected. Evaluations on heterogeneous network may show larger potential where the relatively low transmission power of the low power node and the higher isolation from being deployed below rooftop level make adaptation seem feasible. 
Proposal 1 Focus the multi-cell evaluation on HetNet scenarios with adaptation only in the LPN

Within the scope of HetNet, there are a huge number of different scenarios and assumptions. To align with earlier work within 3GPP we propose to a large build our scenarios starting from the assumptions in [2] and [3] Scenario 3. One of the assumptions evaluated in RAN4 is the carriers used by the macro layer and the LPN. Here we have three different possibilities: 

· Macro and LPN on same carrier
· Macro and LPN on adjacent carriers

· Macro and LPN on well separated bands

With the second alternative modelling of adjacent carrier interference may be needed. This is an aspect seldom considered in RAN1 evaluations and will add complexity to the evaluations. Deployments where a high carrier frequency is used by both the LPN and the Macro layer but with a carrier on a lower frequency used for coverage in the macro layer may be a reasonable deployment in some cases and could argue for the last proposal, on the other hand is maybe a single carrier deployment is the most common. 
Also modelling of non-previously modelled links will be needed independent of what carrier frequencies that are selected. Here we had a set of proposals at RAN1#66 and work has also progressed in RAN4. Part of this modelling also concerns the assumptions made about LPN placement. If it is indoor or outdoor and if parameters such as line of sight parameters should be altered similar to what was done when studying relays. Since work has been ongoing in RAN4 on feasibility for different deployments, RAN1 should hence consult RAN4 on their findings. 
Proposal 2 Send a LS to RAN 4 asking for reasonable channel models and carrier assumptions for continued study on traffic adaptation. 
Note here that RAN4 investigations often leave out parameters crucial for RAN1 investigations such as fast fading and correlation distances, any model from RAN4 likely needs to be complemented with such values. 
Proposal 3 Multi-cell simulations should include fast fading as well as modeling of UE-to-UE and BS-to-BS interference
Traffic models are needed for evaluations. Preferably we should have realistic models considering different traffic mixes. However it is likely that using a limited packet size and Poisson distributed user arrivals independent between uplink and downlink will illustrate the potential of traffic adaptation in a way that can be translated to more realistic traffic. Hence rather than spending long time on finding good traffic models representing traffic characteristics of today we propose to use the more generic, but not so realistic, file transfer model in [2] to estimate the feature benefit for future traffic. 
Proposal 4 FTP traffic model [2] should be used with independent traffic generation for uplink and downlink and focus on 0.5 MByte file size.

3 HARQ modeling

For multi cell simulations with fast fading and with coverage and interference limited users, retransmission features such as HARQ and RLC become crucial for good system operation. Because of this reasonable modelling of HARQ should be employed for multi cell evaluations of dynamic traffic adaptation. This becomes even more important when traffic adaptation is employed as an opportunistic feature with inter-cell interference. 
Proposal 5 HARQ operation with incremental redundancy should be modeled in multi-cell evaluations 

Little technical discussion on how to realize flexible configurations in a robust and backwards compatible way has been presented under the SI, with is as it should be before the initial evaluations are done. One of the problems that need to be resolved with faster adaptation of the UL/DL configuration is HARQ timing. HARQ timing for both uplink and downlink has been standardized based on broadcasted TDD configuration. With changing of the configuration new mapping needs to be defined. One alternative is to reconfigure the UE with a new TDD UL/DL configuration to follow. The problem with this approach is what to do during the reconfiguration period, where guard period is likely needed. An alternative is to see the similarities between this study item and the work done for interband TDD carrier aggregation of carriers with different UL/DL configuration. 
In [4] a way of mapping HARQ feedback to subframes that are statically used for uplink and downlink respectively is presented. The mapping method is robust to a combination of uplink downlink configurations, meaning that any of the existing UL/DL configurations can be achieved also with a fully flexible configuration scheme. Even if details may be missing, and may be left for a future work item, we propose to employ the timing relations according to the suggestions in [4]. To limit the simulation load we propose to only consider the combinations of configuration 0 and configuration 2. This configuration would result in the feedback mappings according to configuration 0 in Table 9.1.2-1 in [5] for PHICH and configuration 2 in Table 10.1.3.1-1 in [5] for PUCCH (tables included for convenience). With this configuration, 4 out of 10 subframes can be considered as flexible.
Proposal 6 HARQ timing according to configuration 0 in Table 9.1.2-1 in [5] for PHICH and configuration 2 in Table 10.1.3.1-1 in [5] for PUCCH

Table 9.1.2-1: 
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Table 10.1.3.1-1: Downlink association set index
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4 Conclusion

This contribution presents our view on further investigations on traffic adaptation, motivated by the isolated cell results in [1]. 
Based on the discussion in section 2 and 3 we propose the following for guidance on simulation assumptions for multi cell evaluations of traffic adaptation. 
Proposal 1
Focus the multi-cell evaluation on HetNet scenarios with adaptation only in the LPN
Proposal 2
Send a LS to RAN 4 asking for reasonable channel models and carrier assumptions for continued study on traffic adaptation.
Proposal 3
Multi-cell simulations should include fast fading as well as modeling of UE-to-UE and BS-to-BS interference
Proposal 4
FTP traffic model [3] should be used with independent traffic generation for uplink and downlink and focus on 0.5 MByte file size.
Proposal 5
HARQ operation with incremental redundancy should be modeled in multi-cell evaluations
Proposal 6
HARQ timing according to configuration 0 in Table 9.1.2-1 in [5] for PHICH and configuration 2 in Table 10.1.3.1-1 in [5] for PUCCH
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