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1. Introduction
In the email discussion after RAN1 #68bis meeting, simulation assumptions and methodology were discussed and agreed for further evaluation of multi-cells LTE TDD eIMTA scenarios. Furthermore, different time scale for TDD reconfigurations have been proposed for baseline evaluation: 
· Option 1: time scale for reconfiguration of 10 ms

· Option 2: time scale for reconfiguration of 640 ms

In this contribution, we discuss the design considerations for the time scale for reconfiguration. 

2. Design Considerations for Time Scale for Reconfiguration 
2.1. Background
The adaptive TDD system exploits different UL and DL subframes in the following 7 configurations to meet the traffic requirements. 
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Uplink - downlink    configuration  Downlink - to - Uplink    Switch - point periodicity  Subframe number  

0  1  2  3  4  5  6  7  8  9  

0  5 ms  D  S  U  U  U  D  S  U  U  U  

1  5 ms  D  S  U  U  D  D  S  U  U  D  

2  5 ms  D  S  U  D  D  D  S  U  D  D  

3  10 ms  D  S  U  U  U  D  D  D  D  D  

4  10 ms  D  S  U  U  D  D  D  D  D  D  

5  10 ms  D  S  U  D  D  D  D  D  D  D  

6  5 ms  D  S  U  U  U  D  S  U  U  D  

 


The main benefit and gain of such adaptation is observed when: 

1. Cells are not heavily loaded 

2. User data is bursty causing different DL or UL loading at different time

3. One can further optimize the configuration to allow power saving from base stations that don’t have many users


However, there are two major design challenges:

1. For different TDD configurations, whenever the DL and UL directions differ between two adjacent users or adjacent cells, there is potential eNB-to-eNB and/or  UE-to-UE interferenc 

2. Whenever there is TDD configuration change, there is potential boundary effects during the transition
These two effects can potentially reduce large percent of adaptation gain. We will discuss these two effects in more details in the next sections. 

2.2. Interference Issues

The following example demonstrates the potential interference issue for the two adjacent cells deploying different TDD configurations. For the subframe where U and D have mismatch, there is possible eNB-to-eNB or UE-to-UE interference. 
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Figure 1. Interference Conditions
The following example demonstrates the potential interference issue for the two adjacent cells deploying different TDD configurations. For the subframe where U and D have mismatch, there is possible eNB-to-eNB or UE-to-UE interference.

This type of interference can be managed to some extend by eNB implementation if the time scale of the change is not too large. However, if the time scale is on the order of 10 ms, the implementation based solution for interference avoidance won’t be possible. 

Observation 1: to allow implementation based interference avoidance, it will be more benefitial to have slower adaptation rate, e.g. 320 ms instead of 10 ms
2.3. Transition Issues

When the TDD system transition from one configuration to another, e.g. in the example above for two different configurations, there will be bounary effects:
· HARQ transmission related bounardy effects, e.g.

· How do we transmit UL or DL when the direction of that subframe changed?

· How do we transmit ACK/NACK when the diretion of that subframe changed?

· What is the performance loss if we reset the buffer?

· Channel feedback impacts, e.g. 

· If the UE is reporting subband CSI before the transition, how to handle the report after the configuration change?

These are some examples of potential impact on the boundary transition. If the adaptation rate is slow, then these boundary effects have small impact. However, if we have the adaptation rate as fast as 10 ms, the boundary effects will have some impact on the overall througput. 
Observation 2: to efficiently manage the boundary effects during the transition, it will be easier to have the transition at a lower scale, e.g. 320 ms instead of 10 ms. 

3. Conclusions
In this contribution, we discussed the impact of the time scale for adaptive TDD configurations. Our observation is that:
Observation 1: to allow implementation based interference avoidance, it will be more benefitial to have slower adaptation rate, e.g. 320 ms instead of 10 ms

Observation 2: to efficiently manage the boundary effects during the transition, it will be easier to have the transition at a lower scale, e.g. 320 ms instead of 10 ms. 

Furthermore, the 320 ms update rate does not require dynamic signaling, which can be prone to misdetection.  Therefore, we prefer to have slow adaption rate. 
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