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Introduction
In this contribution the coverage enhancements and repetitions for SC-PTM in Rel-14 FeMTC and eNB-IoT are discussed. Regarding coverage enhancements and repetitions, the following agreements were made in RAN2#95:
RAN2 assumes that repetition for SC-MTCH transmission will be introduced for multi-cast in NB-IoT and MTC.
The CE level information (e.g. repetitions) is one of the AS configurations for SC-MTCH.

In RAN2#95bis, the following agreements were made:
R2 expect that RAN1 specifies physical layer coverage enhancement methods e.g. repetitions, power boosting etc
FFS if we have CE levels definition for SC-PTM
UE need to know whether to attempt to receive a SC-PTM transmission or not, based on the UE radio conditions vs. the expected coverage of the SC-PTM transmission. FFS if the UE can do this based on knowing MCS and repetitions 
Different multicast services may have different coverage enhancement levels, which should be configurable depending on the need for a particular coverage enhancement for that service.
The number of L1-combinable repetitions for multicast service is decided together with MCS selection in the eNB.
We send a LS to R1 and R3? on SC-PTM (Ericsson)
· We don’t spend effort to introduce assistance from UE for SC-PTM CE level control in Rel-14

An LS on coverage enhancement in SC-PTM for FeMTC and eNB-IoT [1] was sent to RAN WG1 to discuss whether CE levels are defined for SC-PTM and define how physical layer coverage enhancement pointers are mapped to multicast channels, e.g. CE levels similar to PRACH, repetitions similar to unicast etc.
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How to know when to receive a SC-PTM transmission
In the last RAN2 meeting it was discussed how the UE should behave when it is interested in receiving a SC-PTM service which is available, but it is not sure if it is in a good enough coverage for the service. We see that there are three options for the UE interested in SC-PTM service
1. Always try to receive SC-PTM service.
2. Use the available information, e.g. MCS/TBS index, number of repetitions, to determine whether or not it is worth trying to receive the SC-PTM service.
3. Assistance information from eNB to the UE is provided so that the UE can decide whether to try to receive the SC-PTM service.
Option 1
The first case may not be desirable, since if the UE is not within the coverage of the service, it can result in the UE wasting its battery life trying to listen to the service, but failing in doing so. In addition, the following agreement made in RAN2#95bis, “UE need to know whether to attempt to receive a SC-PTM transmission or not”, rules this option out.
Option 2
In terms of battery consumption, more efficient way would be to determine if the UE is within the coverage of the SC-PTM service before trying to receive it. The options 2 and 3 consider this approach. The difference between the two options is if the UE already has the required information to make such decision, or if some assistance provided from eNodeB to the UE needs to be introduced.
Regarding option two, UE knows the MCS/TBS and the repetitions of the SC-PTM service via DCI, and UE performs reference signal measurements, which can be used to determine the path loss to the eNodeB. With this information the UE could be able to determine whether it is able to decode the SC-PTM transmission. 
For SC-MCCH change a modification period concept, similar to what is used for system information change, is used. This means that change of SC-MCCH can occur only on the modification period boundaries, and the boundaries are defined by SFN mod m = 0, where m is the length of the modification period. With the information given by DCI, the UE can estimate, whether it can decode the message within the modification period, and decide whether to try receiving SC-MCCH based on this estimate. 
Similarly, for SC-MTCH the information about MCS/TBS index and number of repetitions is provided by DCI. With this information the UE may estimate, whether the provided robustness is enough for it to be able to decode the transmission with the given amount of repetitions and decide should it try to receive the SC-PTM transmission.
It can also be argued that being able to decode the DCI which schedules the SC-MCCH/SC-MTCH for SC-PTM transmission would imply that the actual payload could be decoded as well. However, being able to decode SC-MCCH does not necessarily mean being able to decode SC-MTCH for certain service as well. Since one SC-MCCH supports multiple SC-MTCHs in a cell, SC-MCCH is likely to be configured with high coverage enhancements to support all UEs in a cell, while one SC-MTCH may be configured with not so high coverage enhancements since it only needs to support UEs interested in that service, which is a subset of all UEs in a cell. 
Should this option two be chosen as a way forward for this work, no new mechanisms need to be introduced and the implementation can be left up to the UE since the UE already has the information needed for this option.
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Option 3
For the third option, it should be determined what kind of information would be needed to be provided by the eNodeB to the UE to help in this decision. The eNodeB could provide the service specific CE level, for example in the SC-MCCH, should RAN1 define such CE levels. However, as discussed in the section for Option 2, the DCI already contains MCS/TBS and repetitions which the UE may use for this decision, therefore if the CE level maps only to these values, this option doesn’t offer much more than the option 2, only that the UE may be aware of this information earlier. In any case this would mean that the UE needs to be more active to listen to assistance information, which results in increased battery consumption.
Since the benefits of option 3 do not seem very considerable, taking into account increased complexity over option 2, we propose the following:
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Conclusion
In we discussed the aspects of coverage enhancements. In section 2 we made the following observation:

Observation 1	Whether it is worth to attempt receiving an SC-PTM transmission can be up to UE implementation.

Based on the discussion in section 2 we propose the following:

Proposal 1	The UE does not need to know the coverage of the SC-PTM transmission it is interested in explicitly.
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