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Introduction
In this contribution, we consider some remaining issues related to PDSCH transmission for MTC. In particular, we address the issue of –

· Should an RV cycling pattern be used within a PDSCH bundle?

· When frequency hopping is configured for the PDSCH with DMRS-based transmission, the same precoding matrix is assumed per antenna port at least on the same PRB for at least X consecutive subframes – values of X
· When frequency hopping is NOT configured for the PDSCH/M-PDCCH with DMRS-based transmission, the same precoding matrix is assumed per antenna port at least on the same PRB for at least X consecutive subframes – values of X
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Redundancy Version Cycling
In the uplink, the redundancy version (RV) is cycled every Z subframes where Z=1 for CE mode A and Z>1 for CE mode B. This is done to allow both coding gain and IQ combining at the receiver and was shown to have some benefits. To allow this, the scrambling sequence must remain the same for Z subframes. In the downlink, this should also be allowed. Therefore, it is proposed that an RV cycling pattern is used withing a PDSCH bundle in CE Mode B. The RV cycling can follow legacy PUSCH RV cycling pattern.

In [1], it was shown that with 100Hz residual frequency error, only two subframes can be used for multi-subframe channel estimation. At lower residual frequency error (e.g. 20Hz), more subframes can be used (e.g. 6 subframes [2]). Similarly, IQ combining can follow the observations from multi-subframe channel estimation. Therefore, it is reasonable to ensure that the same redundancy version can be used for up to 4 subframes.

Proposal 1: Redundancy cycling pattern should be used within a PDSCH bundle in CE Mode B. The RV changes every 4 subframes during repetition.
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Precoding Matrix
In RAN1#82bis, it has been agreed that for the PDSCH/M-PDCCH with DMRS-based transmission, the same precoding matrix is assumed per antenna port at least on the same PRB for at least X consecutive subframes where X is configured by higher-layer signalling. If X is not configured, the same precoding matrix is assumed per antenna port at least on the same PRB across entire repetitions.

As discussed in the previous section, in [1], it was shown that with 100Hz residual frequency error, only two subframes can be used for multi-subframe channel estimation. At lower residual frequency error (e.g. 20Hz), more subframes can be used (e.g. 6 subframes [2]). However, the precoding matrix should also be cycled in order to provide additional diversity. Hence, there is a need to balance channel estimation performance with diversity. Therefore, it is reasonable to ensure that the same precoding matrix is can be used for up to 4 subframes. 

However, when X is configured via higher-lay signalling, its value should also depend on the frequency hopping period Ych. Currently, one proposal on frequeny hopping is that the Ych value can be configured within the possible range of {2,4,8,16}. Therefore, the possible values of X are {2,4}.
Proposal 2: For DMRS-based transmission, if X is provided via higher layer signalling, the possible values of X are {2,4}.
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Conclusion
In this contribution, we consider some remaining issues on the PDSCH and make the following proposals –
Proposal 1: Redundancy cycling pattern should be used within a PDSCH bundle. In CE mode A, the RV changes every subframe while, in CE mode B, the RV changes every 4 subframes during repetition.

Proposal 2: For DMRS-based transmission, if X is provided via higher layer signalling, the possible values of X are {2,4}.
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