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1. Introduction

A good progress on Rel-10 eICIC has been achieved and most agreed CRs have been approved in RAN #51 & #52 plenary meetings. The most important aspects of this progress such as ABS description, RLM/RRM/CSI measurement resource restriction and OAM requirement as well as X2 signalling support are captured in latest Technical Specifications [1-4]. 
As the relevant support to the X2AP protocol for ABS-based eICIC, RAN3 introduced two IEs, i.e., ABS Information IE [5] and ABS Status IE [6] to facilitate the signalling coordination, as shown in Fig. 1.
•The ABS Information IE provides information about which subframes eNB1 is configuring as almost blank subframes (i.e., ABS pattern info) and which subset of almost blank subframes are recommended for configuring measurements towards the UE via LOAD INFORMATION message.

•The ABS Status IE is used to aid the eNB1 designating ABS to evaluate the need for modification of the ABS pattern. The ABS Status IE includes two important elements, DL ABS status and Usable ABS Pattern Info which are reported via RESOURCE STATUS UPDATE message.
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Fig.1 ABS X2 coordination
In this contribution we look further at the agreed information elements and their interpretations, and propose some clarifications / corrections. 
2. Discussion
The ABS Status IE in the TS 36.423 is captured below, 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DL ABS status
	M
	
	INTEGER (0..100)
	Percentage of resource blocks of ABS allocated for UEs protected by ABS from inter-cell interference. This includes resource blocks of ABS unusable due to other reasons. The denominator of the percentage calculation is indicated in the Usable ABS Information.

	>>Usable ABS Pattern Info
	M
	
	FDD:

BIT STRING (SIZE(40))
TDD:
BIT STRING (1..70)
	Each position in the bitmap represents a subframe, for which value "1" indicates ‘ABS that has been designated as protected from inter-cell interference’ and value "0" indicates ‘ABS that is not usable as protected ABS from inter-cell interference’. 
The pattern represented by the bitmap is a subset of, or the same as, the corresponding ABS Pattern Info IE conveyed in the LOAD INFORMATION message. 


***
The intention of the DL ABS Status IE is to inform eNB1 about the quantity of ABS used by the eNB2 for DL scheduling of "UEs protected by ABS from inter-cell interference". The eNB1 may use this information for the purpose of monitoring any need to increase the number of ABS, or on the contrary whether the number of ABS could be reduced. The intention behind the wording "UEs protected by ABS from inter-cell interference" is to let the eNB2 free to schedule also other UEs within the ABSs, for which the use of subframes not declared as ABS could have been an acceptable solution. Usage of ABS for such UEs will not be reflected in the DL ABS Status IE.
The wording "UEs protected by ABS from inter-cell interference" is not further clarified in the current specification, and could be interpreted as UEs which are configured with restricted RRM/RLM measurement resource and scheduled in ABSs. However these would be Rel-10 UEs only. It should be noted that Rel-8/9 can't be CRE (Cell Range Expansion) (beyond ~6 dB) since their performance requirements are still based on Rel-8/9.
Proposal 1: Clarification of the meaning of “UEs protected by ABS”, and the possible need to distinguish between Rel-8/9 UEs and Rel-10 UEs if any. 

***

In initial Rel-10 discussions the denominator for the percentage calculation in the DL ABS Status IE was the ABS pattern designated by eNB1, and it was therefore necessary to include "resource blocks of ABS unusable due to other reasons" in the calculation in order to let the eNB1 be able to deduce unused capacity within the designated ABS. In current specification the denominator for the percentage calculation is provided in the Usable ABS Pattern Info IE, so in our understanding "resource blocks of ABS unusable due to other reasons" should no longer be included in the percentage calculation.
Proposal 2: Remove "resource blocks of ABS unusable due to other reasons" from the calculation of DL ABS Status.
In addition, further clarification is also needed in the DL ABS status computation when all “0”s usable ABS pattern bitmap is reported. If the usable ABS pattern contains an all “0”s bitmap, the percentage in DL ABS status is meaningless, and then the percentage value should be ignored by the interfering eNB.  

***

Proposal 3: The special case of all “0”s usable ABS pattern should be captured in the description of DL ABS status.
***

Finally, we believe the semantics description of Usable ABS Pattern Info IEs may need further clarification. Our understanding is that value "1" is used for ABS that have been designated as protected from inter-cell interference by the eNB1, and available to serve this purpose for DL scheduling in the eNB2. Value "0" is used for all other sub-frames.
Proposal 4: Clarify the semantics description of Usable ABS Pattern Info IEs.
***

3. Conclusion

In this contribution we provide further discussions seeking consideration on the ABS resource status report. We kindly suggest RAN3 to discuss the following proposals:
Proposal 1: Clarification of the meaning of “UEs protected by ABS”, and the possible need to distinguish between Rel-8/9 UEs and Rel-10 UEs if any. 

Proposal 2: Remove "resource blocks of ABS unusable due to other reasons" from the calculation of DL ABS Status.
Proposal 3: The special case of all “0”s usable ABS pattern should be captured in the description of DL ABS status.
Proposal 4: Clarify the semantics description of Usable ABS Pattern Info IEs.
A draft CR is submitted to this meeting in [7].
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