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1 Introduction
One of the main objectives of ABS subframes is to protect PDCCH transmissions in a victim cell from aggressor interference. Semi Persistent Scheduling (SPS) reduces the number of PDCCH transmissions, therefore it should be available in HetNet deployment scenarios. This paper looks into the alignment between the subframe patterns and SPS in FDD.
2 Discussion
Alignment of SPS transmissions with 1/8 subframe pattern
Currently RAN4 studies RRM test cases for eICIC and focuses on 1/8 subframe pattern for FDD and 1/10 subframe pattern for TDD [1]. Therefore we assume a 1/8 subframe pattern (SFP) in this paper. The figure 1 shows alignment of SPS transmissions and the configured subframe pattern when the SPS interval in downlink is set to 20ms for Voice over IP. The green and yellow squares are configured transmissions and retransmissions, respectively. As shown in the figure roughly half of the transmission is not aligned with the subframe pattern.
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Figure 1 Alignment of SPS transmissions and the 1/8 subframe pattern
SPS interval may be changed to 40 ms to achieve the alignment. However such configuration increases the latency of radio interface by 20 ms. With the new codec which requires more processing time [2], longer air interface latency is not preferred to keep over all delay under the required level for Voice over IP.

Alternatives for better alignment
In this section we consider a few alternatives for better alignment between SPS and a subframe pattern. 
1) Use of 1/10 subframe pattern
SPS and subframe pattern can be aligned as shown in the Figure 2. Currently MAC is not allowed to process a new configured transmission and retransmission at the same time. Therefore, the number of retransmission is limited to just one. Moreover, from the perspective of RRM measurement and other type of data traffic, 1/10 subframe pattern is not optimum.
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Figure 2 SPS transmissions and 1/10 subframe pattern

2) New subframe pattern for SPS
A small change can be made to the 1/8 subframe pattern to ensure the alignment. The Figure 3 shows an example. One more restricted subframe in this subframe pattern in 40 ms compared to 1/8 pattern.
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Figure 3 Alignemtn by a new pattern
3) Scheduler option
In downlink the configured (initial) transmission is transmitted without PDCCH. Therefore initial transmission can be transmitted in normal subframes assuming frequency domain interference avoidance is in place. In addition the eNB scheduler can adjust the timing of retransmissions to align it to the restricted subframes as shown in Figure 4 (orange square).  However there is difference in number of available retransmission opportunities for MAC PDUs. In the figure below, even numbered MAC PDU has up to 3 retransmissions but the odd numbered MAC PDU has only one retransmission.
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Figure 4 Alignment of SPS tranmission to the subframe patterns by scheduler

Proposal : We propose RAN2 to discuss the issue and alternatives presented above and a way forward.
3 Conclusion
We presented the issue of misalignment between SPS and a subframe pattern and a few alternatives to deal with the problem.
Proposal:  RAN2 to discuss the issue and a way forward.
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