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1.	Introduction
In MTC, Semi-Persistent Scheduling (SPS) is supported. However, in MAC, SPS doesn’t consider the repetition transmissions, i.e., SPS in MTC seems not working well. 
In this contribution, we discuss this problem and provide a draft CR in R2-16xxxx.
2.	SPS for repetition transmissions
In TS36.213, DCI for SPS activation indicates the number of repetition transmissions, i.e., repetition number field in DCI, and the number of repetition transmissions in DCI can change upon SPS reactivation. 
In the meanwhile, in TS36.321, repetition transmissions are modelled as retransmissions, and hence, the MAC is supposed to perform retransmissions following the initial (re)transmission within a bundle. In the below, we see how the repetition transmissions are performed in uplink and downlink:

· Uplink
The MAC doesn’t consider that the configured uplink grants occur for the repetition transmissions. However, the HARQ entity invokes the same HARQ process ID for the repetition transmissions within each bundle. Therefore, the MAC will trigger non-adaptive retransmissions due to non-empty HARQ buffer within each bundle. (Note that this is the same as TTI bundling.)
Observation 1. Repetition transmission within a bundle in uplink is performed as non-adaptive retransmission by invoking the same HARQ process ID for the repetition transmissions.

· Downlink
In downlink, MAC allocates the TB received from the physical layer to the HARQ process only when there is a downlink assignment, which is either a downlink assignment indicated by PDCCH or a configured downlink assignment. 
However, in MTC, the MAC doesn’t consider that the configured downlink assignments occur for the repetition transmissions within a bundle. In addition, the MAC doesn’t receive any PDCCH for downlink assignments for the repetition transmissions within a bundle. 
Although it is addressed that “Within a bundle, after the initial (re)transmission, DL_REPETITION_NUMBER-1 HARQ retransmissions follow”, it is not clear whether the MAC will understand that (configured) downlink assignment occurs on the subframes where DL_REPETITION_NUMBER-1 HARQ retransmissions are supposed to be performed. 
Therefore, it seems that the repetition transmissions within a bundle may not work well for downlink. Figure 1 shows this problem.
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Figure 1. Multiple transmissions with SPS in downlink
Observation 2. Repetition transmission within a bundle in downlink may not be performed well because the MAC allocates the TB to the HARQ process only when there is downlink assignment but MAC doesn’t have any downlink assignment for the repetition transmission in downlink. 

In order to resolve the issue in downlink, it is required for the MAC to consider that downlink assignment occurs on a subframe where repetition transmission is expected to be performed. As non-adaptive retransmission is not supported in downlink, one simple way is to configure the SPS grant for the repetition transmissions as well as the initial (re)transmissions within a bundle. In other words, when the SPS is activated for downlink, the MAC needs to consider that the SPS grants occur on DL_REPETITION_NUMBER-1 number of consecutive subframes following the subframe for initial (re)transmissions.
Proposal 1. MAC should consider that the configured downlink assignments occur by considering the DL_REPETITION_NUMBER.

With proposal 1, one more thing needs to be considered. Currently in the MAC, the transmission on the configured downlink assignment is always a new transmission, hence HARQ entity considers that NDI is toggled on the configured downlink assignment. However, the repetition transmissions within each bundle should be retransmissions. Therefore, it is required to handle in HARQ entity that NDI is considered not to have been toggled when configured downlink assignment is for repetition transmission within each bundle. 
Proposal 2. HARQ entity considers that NDI is not toggled when the configured downlink assignment is for repetition transmissions within a bundle. 

Corresponding draft CR is provided in R2-16xxxx.

3.	Conclusion
In this contribution, we explained that the current SPS is not working well with repetition transmissions in downlink. 
Observation 1. Repetition transmission within a bundle in uplink is performed as non-adaptive retransmission by invoking the same HARQ process ID for the repetition transmissions.
Observation 2. Repetition transmission within a bundle in downlink may not be performed well because the MAC allocates the TB to the HARQ process only when there is downlink assignment but MAC doesn’t have any downlink assignment for the repetition transmission in downlink. 
Proposal 1. MAC should consider that the configured downlink assignments occur by considering the DL_REPETITION_NUMBER.
Proposal 2. HARQ entity considers that NDI is not toggled when the configured downlink assignment is for repetition transmissions within a bundle. 
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