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Introduction
In the last RAN4 AH#4 meeting, LS from RAN1 [1] is received as the following: 

RAN1 kindly asks RAN4 to take the above into consideration and to define limited set of patterns to be considered for RAN 4 performance requirements as outlined above, and if any constraints are needed on the set of patterns that can be signalled by RRC.

In this contribution, we provide our consideration on limited set of patterns to be considered for RAN4 performance requirement following the RAN1 working assumption for ABSF pattern. In the case of FDD, as indicated by RAN1, pattern period is 40ms considering 8ms HARQ periodicity and also 10ms MBSFN period. In this contribution, ABS pattern for normal subframe taking paging and SIB1 protection into account is provided for group to evaluate.  
Discussion
For the ABSF in normal subframe, in order to protect uplink HARQ re-transmission in Pico cell, the ABSF pattern of macro cell should take the pico synchronized HARQ periodicity, i.e., 8ms, into account. Therefore

Proposal 1: In FDD normal subframe ABSF pattern, Marco cell ABSF pattern should be designed to follow pico cell uplink HARQ retransmission periodicity.    

In macro-pico scenario, PUE will suffer the interference caused by the neighbour macro cell in pico-cell edge area. PUE is signalled by pico eNB to perform serving cell measurement and RLM on restricted resource as Macro’s ABSF pattern in CONNECTED mode. For cell-edge PUE in IDLE mode, PUE will also suffer such interference from neighbour macro cell. In our understanding, it is also benefit to set Macro’s ABSF pattern taking the paging channel protection into account. Therefore,
Proposal 2: In order to improve the paging channel performance, ABSF patterns should take the pico paging subframe into account. 

In case of FDD, paging occasion (PO) is defined as a subframe where there may be P-RNTI transmitted on PDCCH addressing the paging message [2]. From cell perspective, PO is configured according to Ns which is defined as 

Ns = max(1, nB/T)\

Where nB and T is configured by high layer. As indicated in [2], the FDD paging subframe patterns is defined as the following: 

	Ns
	PO when i_s=0
	PO when i_s=1
	PO when i_s=2
	PO when i_s=3

	1
	9
	N/A
	N/A
	N/A

	2
	4
	9
	N/A
	N/A

	4
	0
	4
	5
	9


Table 1 Paging Occasion for FDD
From above table, from pico cell perspective, PO could be in subframe combination of (SF#9), (SF#9, SF#4), (SF#0, SF#4, SF#5, SF#9). In order to follow the pico cell PO patterns, the following ABSF patterns are proposed. 

	Configuration
	Pico HARQ process
	ABS period
	ABS Ratio
	Pico NS

	1
	1
	8ms
	12.5%
	1

	2
	1,4
	2,4ms
	25%
	2

	3
	0,1,4,5
	2ms
	50%
	4


Table 2 Proposed ABSF pattern based on paging channel protection 
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Figure 1 Proposed ABSF pattern based on paging channel protection
Proposal 3: The ABSF pattern of [01000000, 01000000, 01000000, 01000000, 01000000] [01001000, 01001000, 01001000, 01001000, 01001000] [11001100, 11001100, 11001100, 11001100, 11001100] is proposed as the candidate FDD ABSF pattern. 
Proposal
In this contribution, assumption/consideration for ABSF patterns design is discussed. Based on the discussion, the candidate ABSF pattern is proposed for the group to use in performance evaluation. 

Proposal 1: In FDD ABSF pattern for non-MBSFM subframe, Marco cell ABSF pattern should be designed to follow pico cell HARQ retransmission periodicity. 
Proposal 2: In order to improve the paging channel performance, ABSF patterns should take the pico paging subframe into account. 

Proposal 3: The ABSF pattern of [01000000, 01000000, 01000000, 01000000, 01000000] [01001000, 01001000, 01001000, 01001000, 01001000] [11001100, 11001100, 11001100, 11001100, 11001100] is proposed as the candidate FDD ABSF pattern. 
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