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1. Introduction

RAN1 has already concluded that for ABS period, FDD and TDD have different patterns:
	Pattern period: 
-  FDD – 40ms 

-  TDD – 20ms for configuration 1~5, 70 ms for configuration 0, 60ms for configuration 6 


Because SFN has a maximum number of 1024, there is some problem with TDD configuration 0 and 6. In this contribution, we would like to discuss this issue.
2. Discussion
2.1. Problems for TDD Configuration 0 and 6
Since the length of a SFN period is 10240ms, FDD 40ms pattern and TDD 20ms pattern can be divided exactly, but TDD configuration 0 and 6 can not.
TDD configuration 0 has an ABS period of 70ms, and if the first ABS period starts from SFN=0, there will be a tail of 20ms in the end of a whole SFN period. Also for TDD configuration 6 of 60ms period, the tail length is 40ms. See figure 1 below as a wrap around SFN case. To use the ABS periods continuously, the initial 2 frames of the next SFN period should be extracted to combine with the 40ms tail, so that the first intact ABS period of the next SFN period will start from SFN=2.
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Figure 1

Then we observe that for TDD configuration 0 and 6, in jointing neighboring ABS periods where SFN wraps around, positions of ABS periods in different SFN periods are also different.
Observation: In the case where the length of ABS period can not be divided exactly by SFN period, positions of ABS periods in different SFN periods are different.
2.2. Notification of the ABS position offset
Currently between cells we only transfer two bitmaps, based on which eNB can configure certain RRM/RLM/CSI measurement restriction to UE via RRC signalling. If eNB only indicates the ABS patterns of measurement restriction to UE, UE may always calculate the ABS position from a fixed offset, e.g. SFN=0 may be the start of the first ABS period of each SFN period, which does not align with the observation made above.
One solution to this problem may be tried that eNB calculates the ABS position of a current SFN period and sends it together with the measurement restriction to UE, i.e. sends the position offset of an ABS period within the current SFN period to UE.
Proposal 1: eNB should notify the position offset of an ABS period within the current SFN period to the UE.
Since the positions of ABS periods may be different between different SFN periods in one eNB, they may also be different between neighbouring eNBs. Such difference results in a low efficiency of ABS mechanism. Take macro-pico scenario for example in figure 2:
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Figure 2
The positions of macro-ABS periods in macro and pico have an offset of twenty subframes, so the ABS periods are not timing aligned between the interferer eNB and the interfered eNB. Macro may mistake schedule a subframe which is just used by pico UEs to perform measurement because of the ABS period offset, and then the PUE suffers high interference. To solve this problem, we propose to get the timing aligned ABS period among different eNBs, i.e., the position offset of ABS period should also be negotiated between eNBs. However this is a RAN3 issue, if proposal 1 is agreed in the meeting, a RAN3 LS should be sent to suggest ABS position offset negotiation through X2 interface.
Proposal 2: An LS should be sent to RAN3 to suggest ABS position offset negotiation through X2 interface.
2.3. Time for Update ABS Patterns
ABS patterns are normally updated semi-statically between eNBs. Upon update, they should be notified again to UE. Because of the unpredictable delay in X2 and air interface, the update in the receiving eNB and the UE may be later than the sending eNB, which will cause inaccurate measurement results within the delay time. To overcome this problem, a uniform effective time of updated ABS patterns can be defined. The interferer and the interfered cells in different eNBs should negotiate between each other to decide a uniform effective time, and then notify it to the UE. When approaching the effective time, networks and the UE should use the updated ABS patterns for scheduling and measurement at the same time.
An example of macro-pico scenario is given below:
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Figure 3
Negotiation between eNBs and notification to UEs could also be used in the initial ABS configuration. And the “delay of effective time” should be considered reasonably a bit longer because of the X2 delay.
Actually, this effective time can be related with the position offset of ABS in proposal 1. More specifically, they can both be represented by the same IE in ASN.1 structure, i.e., it means the exact starting SFN number of the valid ABS period within the current SFN period. 

Therefore, for air interface we propose:

Proposal 3: eNB notifies an effective time of the initial/updated ABS patterns for measurement restriction within the current SFN period, which could be represented by the start position of ABS patterns within the current SFN period. 
And for X2 interface we propose:

Proposal 4: Send an LS to RAN3 to suggest eNBs negotiate the effective time of the initial/updated ABS patterns between each other.

Note: If Proposal 3 and 4 could be agreed, they could cover proposal 1 and 2.

3. Conclusion
This paper discusses the different ABS start time of TDD configuration 0 and 6, and has proposals below:

Proposal 1: eNB should notify the position offset of an ABS period within the current SFN period to the UE.

Proposal 2: An LS should be sent to RAN3 to suggest ABS position offset negotiation through X2 interface.
Proposal 3: eNB notifies an effective time of the initial/updated ABS patterns for measurement restriction within the current SFN period, which could be represented by the start position of ABS patterns within the current SFN period. 
Proposal 4: Send an LS to RAN3 to suggest eNBs negotiate the effective time of the initial/updated ABS patterns between each other.
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