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1.
Introduction
In RAN3#70 meeting, Almost Blank Subframes Patterns Information is added to the Load Indication procedure [1]. However, there are still some open issues on ABS configuration.This paper analyzes the problem and give some proposals accordingly. 
2. Discussion
2.1 The issue about TDD pattern periodicity 
It has been agreed that when the node is TDD mode and the UL/DL configuration is 0 or 6, the ABS period is 70ms or 60ms.Then if the start SFN of ABS is 0, the residual 20/40 subframes can not compose a ABS period. According to the CR[1] agreed in RAN3#70 meeting, the common solution for both TDD and FDD has been defined as  follows:
The ABS pattern is continuously repeated in all radio frames, and restarted each time SFN = 0.
But this solution will affect the UL HARQ in last 20/40 subframes and even the former one ABS period in case of configuration 0/6 in TDD mode.The following figure  shows the problem.
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                                                    Fig 1   Impact to UL HARQ process
The figure is an example of  UL/DL configuration 0 with pattern 4, the last integrated ABS period in one 1024 radio frame is from 10150ms to 10219ms.It can be seen from the figure that if Pico schedules the UE in 10215 subframe and there are two consecutive NACK feedbacks, then for the third retransmission PUSCH data,there is no proper feedback subframe that could satisfy the UL HARQ process. Hence, the HARQ process could not be completed. Through the analysis,the solution to restart ABS pattern when SFN equals 0 may have impact on the UL HARQ process of the last tail subframes and also the last integrated ABS period.
 To avoid this problem, there is another alternative. The residual subframes of the old SFN period and the former several subframes of the new SFN period compose an integrated ABS period. In this case, the first position of ABS pattern in every SFN period is different and the receiving node could not know exactly the start point of ABS period .The following figure gives an example to describe the scenario:
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Fig  2 
Solution to issue about the TDD pattern periodicity
So, in the proposed solution, the macro should inform the pico the time of taking effect of new ABS pattern and both of the nodes should repeat in all following radio frames until a new configuration is needed.
Proposal 1: We suggest RAN3 to discuses the tail issues for TDD mode with configuration 0/6 and agree on the proposed solution.
2.2 Synchronization of ABS configuration between macro and pico 
In last meeting,it is the common sense that pico shall consider the received information as immediately applicable. However,it  is not clear when the new ABS configuration would take effect on macro side. The possibility is that the new ABS configuration will take effective in the next ABS period after sending LOAD INFORMATION message.However, there may be mismatch between the two node. The following figure gives an example to describe this situation:
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Fig  3 The time of taking effective for ABS Configuration
In T1,Macro send LOAD INFORMATION message to Pico with the new ABS configuration,it should take effect in T2.After some transmission delay on X2 interface,Pico receive the message in T3 and the new configuration will take effect in the start point of new ABS period T4. Then it may also result in high interference in the subframes from T2 to T4.
If we try to avoid the problem by some implementations e.g.macro sending the new ABS configuration at the start point of ABS period, the mismatch still could not be completely eliminated. Usually, the X2 delay is 5ms to 20ms while the ABS period of UL/DL configuration 1-5 in TDD mode is only 20ms. Therefore even the new ABS pattern is sent at the start point of ABS period,it is possible that there is mismatch for one period.
To resolve the problem, we propose that the new ABS configuration will take effective at the same absolute time on macro and pico considering the X2 delay of LOAD INFROAMTION message. In this case, macro cell  should inform pico cell when the new ABS pattern would take effective. And when macro decide the effective time, it should consider the transmission time of X2 interface. So, there will be no ABS configuration dismatch between the two nodes. 
Proposal 2: The sending node should inform the time of taking effective for new ABS configuration to its neighbour nodes to guarantee the ABS configuration is synchronized between the two nodes.
3. Conclusion

According to the above discussion, we would like to propose: 
Proposal 1: We suggest RAN3 to discuses the tail issues for TDD mode with configuration 0/6 and agree that the Macro should inform the Pico the time of taking effect of new ABS pattern and both of the nodes should repeat in all following radio frames until a new configuration is needed.
Proposal 2: The sending node should inform the time of taking effective for new ABS configuration to its neighbour nodes to guarantee the ABS configuration is synchronized between the two nodes
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