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1
Introduction
As agreed in previous two meetings, both SC-MCCH and SC-MTCH are scheduled by PDCCH scrambled by SC-RNTI and G-RNTI respectively in FeMTC. Obviously, PDCCH scheduling offers some flexibility when transmitting SC-MCCH and SC-MTCH. At the same time, it also brings some adverse impacts on the power efficiency and radio resource efficiency from the perspective of eMTC UE and network. Besides, as discussed in RAN1, some companies considered SPS-like mechanism is beneficial and both dynamic and SPS-like scheduling should be supported. Therefore, in this contribution, we will discuss SPS-like mechanism in details. 
2
Discussion
2.1
The necessity of SPS for SC-MCCH
As agreed that SC-MCCH is scheduled by PDCCH dynamically, in order to realize coverage enhancement, more repetitions of both SC-MCCH and the corresponding PDCCH should be performed as shown below.
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Figure 1 More repetitions of PDCCH and SC-MCCH for FeMTC

Apparently, a large amount of PDCCHs are needed. In order to reduce the consumption of resources for PDCCH and improve UE power efficiency, some PDCCHs can be removed by SPS scheduling mechanism as shown in Figure 2 below.
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Figure 2 SPS scheduling mechanism for SC-MCCH

As an example shown above, the SPS interval is equal to repetition period and the dynamic PDCCH (called 1st Tx of PDCCH) is used at the beginning of each MP. The problem is that the UE missing the PDCCH transmitted at the beginning of an MP has to wait for the next MP and there is no meaning to transmit SC-MCCH after the 1st Tx of SC-MCCH in one MP. That is to say only the 1st PDCCH and the 1st SC-MCCH are useful which can also be achieved by extending the repetition period to the modification period. Therefore, it is not applicable to introduce SPS for SC-MCCH in FeMTC.

Observation 1: it is not applicable to introduce SPS for SC-MCCH in FeMTC.
Then, we propose that SPS is not supported for SC-MCCH in FeMTC.

Proposal 1: SPS is not supported for SC-MCCH in FeMTC.
2.2
The necessity of SPS for SC-MTCH
Before deciding whether to introduce SPS for SC-MTCH, the following differences need to be considered in SC-PTM design for FeMTC compared to the SC-PTM in Rel-13:

· Use case

In Rel-13, SC-PTM is mostly introduced for the reception/ transmission of multimedia/ multicast. Depending on the used codec, the multimedia content may have variable bit rate. Thus, it is beneficial to have the flexibility at the physical layer to change the TBS, MCS and other scheduling information. However, for FeMTC, SC-PTM is introduced typically for firmware/ software update. So the used codec and the bit rate of the software would be probably quite fixed. Then the scheduling information carried by PDCCH will not change frequently. 
Observation 2: For FeMTC, the scheduling information carried by PDCCH for SC-MTCH in case of software update would be more fixed than that in Rel-13.
· Resource efficiency
In order to achieve coverage enhancement, repetition mechanism is introduced for eMTC. That is to say, not only the SC-MTCH but also the corresponding PDCCH scheduling information shall be transmitted for amounts of repetitions. According to Observation2, if the scheduling information is relatively fixed, SPS scheduling for SC-MTCH is beneficial. 
Observation 3: if the scheduling information of SC-MTCH is relatively fixed, SPS scheduling is beneficial in the perspective of resource efficiency. 
· Power efficiency

Additionally, power saving is enabled for eMTC UEs in Rel-13. If the transmission of software update continues for several hours, the UE interested in SC-PTM reception has to monitor every PDCCH continuously in case of dynamic scheduling. Thus, significant power will be consumed. SPS scheduling can alleviate the power consumption as UEs are not needed to monitor PDCCH continuously.
Observation 4: SPS scheduling for SC-MTCH in FeMTC is beneficial for UE power efficiency.
In a summary, taking into account the three Observations above, in case of SPS transmission, SC-MTCH can be transmitted without PDCCH scheduling in every configured number of (sub)frames. Thus, benefits in network spectral efficiency and UE power consumption will be achieved by SPS transmission. Taking a step back, if the scheduling of some services is more dynamic, the dynamic scheduling should be used. Therefore, we propose to introduce SPS transmission for SC-MTCH as an additional solution to overcome the deficiency of dynamic scheduling and the SPS is configurable for SC-MTCH.
Proposal 2: Introduce SPS transmission for SC-MTCH in FeMTC, which is configurable for SC-MTCH.
2.3
SPS design for SC-MTCH
Currently, SPS is supported in Rel-13 for eMTC, which is similar to the legacy SPS mechanism, i.e. the SPS configuration is UE specific. In case of SC-PTM, the existing SPS mechanism cannot be reused directly because the legacy SPS configuration is configured per UE by dedicated signaling and not for all UEs. But for SC-PTM in FeMTC, SPS should be for all UEs. Besides, SPS transmission can be configured for different SC-MTCHs. So the SPS configuration should be performed per SC-MTCH and the corresponding configurations should be included in SC-MCCH. 
Proposal 3: SPS transmission for SC-MTCH should be performed per SC-MTCH and the corresponding configurations should be included in SC-MCCH.
In terms of the interval between SPS transmissions of SC-MTCH, considering the repetition of SC-MTCH, the interval between SPS starting subframes should be set to more than the repetition number of SC-MTCH.
Proposal 4: for SC-MTCH, the interval between SPS transmissions should be set to more than the repetition number of SC-MTCH, which should be based on RAN1’s input about the repetition number. 
Additionally, the SPS transmission in legacy mechanism is triggered by SPS activation/ deactivation over (E)PDCCH scrambled by SPS C-RNTI. Similarly, for SC-MTCH, it is reasonable for the eNB to have the capability of switching the scheduling mechanism between SPS and dynamic scheduling. For SC-PTM in FeMTC, SPS activation/ deactivation can be triggered by an indication in the PDCCH scrambled by G-RNTI or by PDCCH scrambled by a new SPS RNTI e.g. SPS G-RNTI. Considering there may be more SC-PTM services i.e. multiple G-RNTIs, in this case more SPS G-RNTI may be needed in order to support SPS which means RNTI resource consumes rapidly. Therefore, it is beneficial to use an indication in the PDCCH scrambled by G-RNTI to activate/ deactivate SPS.
Proposal 5: for SC-MTCH, introduce an indication in the PDCCH scrambled by G-RNTI to activate/ deactivate SPS transmission. 
In legacy LTE, if the SPS is activated, the UE has to monitor the PDCCH continuously as the dynamic scheduling or SPS deactivation or reactivation may be transmitted at any time, which will consume more UE power consumption in FeMTC. 

Observation 5: there is no benefit to use legacy SPS mechanism directly in SC-MTCH scheduling in perspective of UE power efficiency.
In order to reduce UE power consumption, a period, during which the scheduling information will not change, could be introduced as shown in Figure 3. In this period, UEs having received the scheduling information, i.e. SPS scheduling information, is no need to monitor the PDCCH and UEs having not received the scheduling information should monitor the PDCCH in order to acquire the SPS scheduling information. Thus, in order for the UE to acquire the SPS scheduling information as soon as possible, the eNB can transmit the unchanged SPS information and activation periodically, which can be left to eNB implementation.
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Figure 3 Optimization of SPS for SC-PTM in FeMTC
Proposal 6: introduce a period, during which the SPS information will not change, to reduce the FeMTC UE power consumption further.
Proposal 7: transmitting periodical activation and SPS information for the UEs, which become interested in SC-PTM during the period, can be left to eNB implementation.
3
Conclusion
In this contribution, we first observed that 
Observation 1: it is not applicable to introduce SPS for SC-MCCH in FeMTC.
Observation 2: For FeMTC, the scheduling information carried by PDCCH for SC-MTCH in case of software update would be more fixed than that in Rel-13.
Observation 3: if the scheduling information of SC-MTCH is relatively fixed, SPS scheduling is beneficial.
Observation 4: SPS scheduling for SC-MTCH in FeMTC is beneficial for UE power efficiency.

Observation 5: there is no benefit to use legacy SPS mechanism directly in SC-MTCH scheduling in perspective of UE power efficiency.
And then we proposed that
Proposal 1: SPS is not supported for SC-MCCH in FeMTC.
Proposal 2: Introduce SPS transmission for SC-MTCH in FeMTC.
Proposal 3: SPS transmission for SC-MTCH should be performed per SC-MTCH and the corresponding configurations can be included in SC-MCCH.
Proposal 4: for SC-MTCH, the interval between SPS transmissions should be set to more than the repetition number of SC-MTCH, which should be based on RAN1’s input about the repetition number.
Proposal 5: for SC-MTCH, introduce an indication in the PDCCH scrambled by G-RNTI to activate/ deactivate SPS transmission.
Proposal 6: introduce a period, during which the SPS information will not change, to reduce the FeMTC UE power consumption further.
Proposal 7: transmitting periodical activation and SPS information for the UEs, which become interested in SC-PTM during the period, can be left to eNB implementation.
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