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1
Introduction
An issue linked to the semantics definition of the ABS Pattern Info IE for TDD was discussed at RAN3#80 [1]. In this paper we describe related issues in more detail, and propose a CR to TS 36.423.
2
Discussion
From discussions during RAN3#80 there seemed to be common understanding between companies that the ABS Pattern Info IE for TDD represent a contiguous series of subframes (UL subframes, DL subframes, special subframes), and not only DL subframes as described in the current version of the specification:
	>TDD
	
	
	–
	–

	>>ABS Pattern Info
	M
	
	BIT STRING (1..70, ...)
	Each position in the bitmap represents a DL subframe for which value "1" indicates ‘ABS’ and value "0" indicates ’non ABS’.

The maximum number of subframes depends on UL/DL subframe configuration.
The maximum number of subframes is 20 for UL/DL subframe configuration 1~5; 60 for UL/DL subframe configuration 6; 70 for UL/DL subframe configuration 0. 

UL/DL subframe configuration defined in TS 36.211 [10].

The first position of the ABS pattern corresponds to subframe 0 in a radio frame where SFN = 0. The ABS pattern is continuously repeated in all radio frames, and restarted each time SFN = 0.


However the correction of this problem turned out to be not straight-forward. And a closer analysis makes clear that we actually deal with three different issues:

Issue 1: Clarify that the bitmap correspond to all the subframes, and not only the DL subframes. 

Issue 2: The X2AP protocol specification in this particular case provides an essential functional information not explicitly captured elsewhere: ABS is defined for the DL direction only. So by simply removing the mention of "DL" from the semantics definition of the IE, important information is lost for TDD.

Issue 3: The protocol should not allow for undefined information to be sent on the interface. As mentioned, the (TDD) ABS Pattern Info bitmap conveys information for each subframe, including the UL subframes. For the sake of vendor interoperability we believe that the standard should either restrict the sender not to declare UL subframes as ABS, or (better) instruct the receiver to ignore bits corresponding to UL subframes.

Coming to the solution, it seems clear that it will require a change in the first sentence of the semantics description copied above. A possible solution is to replace this sentence as follows:

Each position in the bitmap represents a DL subframe. Value "1" indicates ‘ABS’ and value "0" indicates ’non ABS’, which is applicable only in positions corresponding to the DL direction. Information corresponding to the UL direction is ignored.
We believe this solution will resolve the three issues described above.

3
Conclusion
We have described issues linked to ABS Pattern Info for TDD as well as a possible solution, cf. CR to TS 36.423 (X2AP) submitted in [2].
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