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1 Introduction
In last RAN4 #57 meeting, candidate set of patterns for the initial evaluation [1] was agreed. Among the FDD/TDD candidate patterns set without MBSFN configuration, ABSF pattern periodicity is designed based on the dynamic scheduling service HARQ timing. In this contribution, we presented the ABSF pattern consideration based on semi-persistent (SPS) service HARQ timing.
2 Discussion 
In agreed WF, for FDD without MBSFN configuration, in order to protect the uplink HARQ process of dynamic scheduling service, ABSF pattern is designed follow the 8ms HARQ timing periodicity. Example of ABS(1/8) [10000000…] is shown as the following diagram.
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Figure 1 ABSF pattern based on dynamic scheduling service HARQ timing in FDD
For SPS service, uplink transmission is configured by the RRC signalling, SPS_Config  as the following[2]. 
SPS-ConfigUL ::=
CHOICE {


release






NULL,


setup






SEQUENCE {



semiPersistSchedIntervalUL


ENUMERATED {













sf10, sf20, sf32, sf40, sf64, sf80,













sf128, sf160, sf320, sf640, spare6,













spare5, spare4, spare3, spare2,













spare1},



implicitReleaseAfter



ENUMERATED {e2, e3, e4, e8},



p0-Persistent





SEQUENCE {




p0-NominalPUSCH-Persistent


INTEGER (-126..24),




p0-UE-PUSCH-Persistent



INTEGER (-8..7)



}

OPTIONAL,











-- Need OP



twoIntervalsConfig




ENUMERATED {true}


OPTIONAL,
-- Cond TDD



...


}

}

In above RRC signalling, uplink transmission interval is semi-persistent scheduled. Accordingly, SPS periodicity could be 10ms, 20ms, 32ms, 40ms, 64ms, 80ms, 128ms, 160ms, 320ms and 640ms. For one kind of typical SPS service, VoIP service, the transmission interval for uplink data is normally configured as 20ms. Therefore, example of 20ms uplink SPS transmission can be referred as the following:
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Figure 2 Additional ABSF pattern based on SPS service HARQ timing in FDD
From above diagram, observation can be made that if two successive uplink transmissions are configured as 10ms or 20ms interval which is not integrate multiple of 8ms, additional subframes should be introduced as ABSF to protect the SPS service PHICH resource.  As current ABSF patterns signalling assumption, bitmap will be signalled via backhaul link in Marco-Pico scenario, therefore, how to configure the ABSF patterns for protecting SPS service should be taken into account.   

However, in terms of candidate ABSF for RLM/RRM measurement requirement initial evaluation patterns, non-8ms integrate multiple SPS service uplink interval such as 10ms and 20ms may require almost blank subframes should be separated rather than adjacent.  Besides the re-transmission PHICH resource protection, more additional subframes needs to be configured as ABSF in order to protect the initial transmission which is occurred 10ms/20ms later than last initial transmission. And due to the non-8ms integrate multiple intervals, these additional subframes needs to be separated from other almost blank subframes. Considering the reduced number of ABSF pattern for evaluation, 2/8 ABS ratio could be typical ABSF configuration. Also, considering the typical SPS service uplink transmission interval, i.e., 20ms, we proposed:
Proposal 1: ABSF pattern for FDD without MBSFN configuration is proposed to be considered based on SPS service, one example could be as (2/8 ABS) [10001000, …] 
For TDD (e.g. UL/DL configuration 1), in order to protect the uplink HARQ process of dynamic scheduling service, ABSF pattern is designed follow the uplink HARQ timing periodicity. The following diagram is giving an example of ABS (2/20) [0100000000  0100000000…] where the PHICH subframe of uplink HARQ process 0 is protected by ABSF as shown below:
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Figure 3 ABSF pattern based on dynamic scheduling service HARQ timing in TDD

For SPS service in TDD, as defined in aforementioned SPS_Config [2], if twoIntervalsConfig is configured as true, the subframe offset is applied for initial transmission in order to avoid overlapping with the re-transmission of last initial transmission. Otherwise, re-transmission will be dropped off if overlapped with initial transmission. In the following diagram, uplink HARQ timing and corresponding ABSF pattern design for both above cases are represented.
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Figure 4 Additional ABSF pattern based on SPS service HARQ timing in TDD

From above diagram, if no subframe offset is applied for SPS transmission, i.e., twoIntervalsConfig is configured as false,  SPS service HARQ timing can be found as same as dynamic scheduling service. Therefore, for TDD ABSF patterns, no additional patterns should be introduced to protect the SPS service. To be noted, as shown in above diagram, comparing with the subframe offset applied for SPS transmission, the number of re-transmission are reduced. 
Also, for twoIntervalsConfig is configured as true, observation can be made that if two successive uplink transmissions are configured as 10ms or 20ms interval, additional subframes should be introduced as ABSF to protect the SPS service PHICH resource.  Therefore, how to configure the ABSF patterns for protecting SPS service in that case should be taken into account。
Proposal 2: ABSF pattern for TDD is proposed to be considered based on SPS service, one example could be as (4/20 ABS) [0100100000  0100100000, …] 
3 Conclusion
In this contribution, we presented our further consideration for candidate ABSF measurement patterns based on SPS service uplink interval. Besides the agreed candidate ABSF pattern, two additional ABSF patterns are proposed for consideration:

Proposal 1: ABSF pattern for FDD without MBSFN configuration is proposed to be considered based on SPS service, one example could be as (2/8 ABS) [10001000,…] 
Proposal 2: ABSF pattern for TDD is proposed to be considered based on SPS service, one example could be as (4/20 ABS) [0100100000  0100100000,…] 
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