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1 Introduction

Support for SPS transmissions to/from low cost UEs and SRS transmissions from low cost UEs were not previously discussed in RAN1 and are the subject of this contribution. 
2 SPS
SPS is an important functionality for Rel-13 low cost UEs as dynamic scheduling of PDSCH/PUSCH transmissions is more challenging and less efficient than for Rel-12 UEs. Moreover, many applications for low cost UEs are expected to be characterized by the transmission of small data packets at periodic intervals.
Due to the typically small data packets to/from Rel-13 low cost UEs (max TBS is limited to ~1000 bits and, in practice, it is often likely to be significantly smaller for unicast data), M-PDCCH transmission can represent ~50% of the resources associated with a transmission of a data transport block. This is because of the lower target BLER of M-PDCCH over PDSCH/PUSCH (~1% vs. 10% or larger) combined with the absence of Rx antenna diversity and the absence or reduction of frequency diversity. For example, at -15 dB SINR (CE of ~10 dB), the same number of repetitions (~16) over a whole narrowband is required to achieve 30% BLER for the lowest PDSCH MCS and 1% BLER for a DCI format of 27 bits (+CRC) for M-PDCCH [1].

Further, dynamic link adaptation is much less beneficial for narrowband transmissions that are likely to either use frequency hopping (FH) when there is mobility and/or have a semi-static narrowband allocation for quasi-stationary UEs. It is noted that dynamic indication of FH is not considered for DCI formats M0B/M1B and may also not be supported for DCI formats M0A/M1A.
Additionally, power savings are enabled for Rel-13 low cost UEs as PDSCH/PUSCH transmissions are supported without having to monitor M-PDCCH (potentially over tens of subframes before being scheduled).

Finally, low cost UEs in a cell are expected to be more numerous than Rel-12 UEs and despite the smaller packet sizes that need to be communicated, the combination of small data TBs and M-PDCCH overhead for scheduling each data TB (and possibly the retransmissions of data TBs in the UL), will create material inefficiencies on a network operation. Moreover, as (potentially multiple) narrowbands do not need to be frequently reserved for M-PDCCH transmission, network operation is simplified. 
Observation 1: SPS offers material gains in network spectral efficiency and UE power consumption and can simplify network support for Rel-13 low cost UEs.
The next issue is the specification support required for MCS. From a RAN1 perspective no additional specification support, beyond the one required to support dynamic PDSCH/PUSCH with repetitions, is identified. Support for SPS is actually expected to be simpler than for dynamic scheduling. One aspect relates to available fields for SPS activation/release in Mode B. This can be further considered but padding bits may be able to use for one of the DCI formats (pending final DCI format design) and/or invalid field values can also be used (due to the smaller number of blind decoding operations relative to Rel-12, the 16-bit CRC suffices to protect against false checks). In any case, the specification support for SPS in both Mode A and Mode B is trivial in general and even more so when compared to the overall specification support for Rel-13 low cost UEs. 
Observation 2: SPS support for Rel-13 low cost UEs requires marginal specification in RAN1.

Proposal 1: SPS is supported for Rel-13 low cost UEs.
3 SRS
SRS is used for link adaption of PUSCH transmissions and, in TDD, it can also provide an estimate of the channel medium for the DL and mitigate the need for CSI feedback if the interference the UE experiences in the DL can be assumed to be more slowly changing than the channel. These functionalities of SRS have been extensively used and assumed in all releases.

For Rel-13 low cost UEs operating in Mode A, the SRS (without repetitions) can operate in the same manner and provide the same functionality as for Rel-12 UEs. No material specification support is required. Selection of a narrowband with good SINR for PUSCH transmission can improve UL spectral efficiency (important for low cost UE applications) and minimize UE power consumption as it reduces the time a UE needs to transmit a data packet (it can also improve DL spectral efficiency due to a smaller number of M-PDCCH transmissions, when applicable). Although it is possible for an eNB to schedule PUSCH transmissions in various narrowbands and obtain an UL SINR estimate per narrowband based on the DMRS, such an approach is highly wasteful and is not applicable even in cases of low mobility.  

Although support of SRS transmissions with repetitions requires changes in the Rel-12 frequency hopping pattern that are similar to the hopping patterns for other channels (e.g. hop per X subframes instead per subframe), it will complicate eNB operation when SRS transmission subframes are shared with ones for Rel-12 UEs and does not need to be supported. 
Proposal 2: A network can configure SRS transmission without repetitions to a Rel-13 low cost UE.

4 Conclusions

This contribution considered aspects for the RA preamble transmission from Rel-13 low cost UEs. In particular, the following are proposed.
Proposal 1: SPS is supported for Rel-13 low cost UEs.
Proposal 2: A network can configure SRS transmission without repetitions to a Rel-13 low cost UE.
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