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1. Introduction
It was clarified that the SPS resource are not tied to the SFN in the email discussion for approving the CR on handling of semi-persistent grants and assignments after RAN2#63.
In this paper, we propose to associate the SPS resource also to SFN and subframe.
2. Discussion
2.1 Current status and problems
It was clarified that SPS resource are not tie to SFN, so the SPS occasions are calculated by the SPS periodicity after the SPS is (re)activated. This means that the SPS periodicity will be maintained even while SFN roll over, if 10240 modular SPS periodicity, such as 30ms, is unequal to zero. Fig 1 gives an example below.
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Fig 1 the SPS periodicity is maintained in case of SFN roll over

However, it was proposed that the DRX cycle, i.e. 30ms, 60ms and 120ms should be supported for TDD, due to the limitation of type2 frame structure [1]. RAN2 has agreed that for DRX, the on duration timer will be started when [(SFN * 10) + subframe number] modulo (current DRX Cycle) = DRX Start Offset. So for the DRX cycle 30ms, 60ms and 120ms, an abnormal cycle will happen. An example is shown in fig 2.
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Fig 2 Abnormal cycle happens when SFN roll over

In fig 2, an abnormal DRX cycle appears when SFN roll over, which may be larger or less than DRX cycle.

Keeping alignment for the DRX cycle and SPS periodicity is an optimal configuration in implementation. However, the DRX and SPS will miss synchronization in case of 30ms periodicity after SFN roll over because the DRX cycle is tied to SFN, but SPS not. Fig 3 describes this case.
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2.1 Proposed method

To keep the alignment between DRX and SPS, it is proposed to tie the SPS occasion also to SFN like DRX. Furthermore, the subframes are configured with SPS resource, if 

[(SFN * 10) + subframe_number] modulo SPS_periodicity = SPS_Start_Offset
In which SPS_Start_Offset is calculated by following formula:

SPS_Start_Offset = [(SFNfirst * 10) + subframe_numberfirst] modulo SPS_periodicity.

SFNfirst and subframe_numberfirst are derived from the initial SPS assignment.
With this method, an abnormal SPS interval will happen when SFN roll over, but it’s not a big problem. If the abnormal SPS interval is larger than SPS periodicity, a temporary resource can be allocated by dynamic scheduling to compensate the lack of SPS resource. If the abnormal SPS interval is less than the SPS periodicity, the redundant SPS resource can be override by dynamic scheduling.
3 Proposals
Based on the discussion above, it is proposed:
Proposal1: The SPS resource is tied to SFN and subframe.
Proposal2: The subframe is configured with SPS resource if [(SFN * 10) + subframe_number] modulo SPS_periodicity = SPS_Start_Offset, in which SPS_Start_Offset = [(SFNfirst * 10) + subframe_numberfirst] modulo SPS_periodicity. SFNfirst and subframe_numberfirst are derived from the initial SPS assignment.
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