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Introduction
In RAN1 #86bis meeting, there were agreements on multicast support for eNB-IoT as followings [1]:
Agreement:
· The maximum number of on-going SC-MTCHs supported by SC-MCCH is reduced compared to LTE.
· Send LS to RAN2 to
· Inform RAN2 that RAN1 assumes the maximum number of on-going SC-MTCHs supported by SC-MCCH is reduced compared to LTE
· Request RAN2 to inform RAN1 of the maximum number of on-going SC-MTCHs supported by SC-MCCH in NB-IoT.
· Also include the larger maximum TBS value
· Request RAN2 to inform RAN1 whether and how segmentation of SC-MCCH will be supported in Rel-14.
· Transmission of a given SC-MCCH(and SC-MTCH) is restricted to one NB-IoT carrier
· Different SC-MTCHs can be transmitted over different NB-IoT carriers, while one SC-MTCH is sent on one NB-IoT carrier
· For the search space scheduling SC-MCCH (called Type1-MSS for RAN1 purposes)
· UE monitoring of blind decoding candidates is based on FFS: Type1-CSS or Type2-CSS
· α, Rmax, and G values for Type1-MSS are configured per SC-MCCH by higher layers
· For the search space scheduling SC-MTCH (called Type2-MSS for RAN1 purposes)
· UE monitoring of blind decoding candidates is based on FFS: Type1-CSS or Type2-CSS
· α, Rmax, and G values for Type2-MSS are configured per SC-MTCH in SC-MCCH
· UE is not required to simultaneously monitor Type1-MSS and Type2-MSS
· UE is not required to monitor Type2-MSS while receiving NPDSCH carrying SC-MTCH
· Prepare a LS to RAN2, RAN3, SA2 
· There may be cases where the UE cannot monitor NPDCCH search spaces and/or receive NPDSCH transmissions for both paging and SC-PTM simultaneously

Also, In RAN2 #95bis meeting, there were agreements on multicast support for Fe-MTC as followings [2]:
Agreement:
· 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. 
· 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.
· In Rel-14 we will not have a solution with feedback. 
· RAN2 doesn’t spend effort to introduce assistance from UE for SC-PTM CE level control in Rel-14. 
· SC-MCCH for Fe-MTC and eNB-IoT is scheduled dynamically. 
· RAN2 assumes that RAN2 needs to support large values for SC-MCCH modification period, repetition period. 
· RAN2 assumes that direct Indication or similar mechanism (that provides information in DCI) can be used for SC-MCCH change notification. 
· SIB20 indicate the carrier for SC-MCCH, and SC-MCCH indicates the carrier for MTCH. 
· RAN2 will attempt to optimize start and stop conditions of DRX timers for SC-MTCH. 
· RAN2 considers to make the following agreement (working assumption for now):
· MT (paging) vs. SC-PTM: MT (Paging) has higher priority than SC-PTM
· MO (except signaling) vs SC-PTM: UE implementation
· MO signaling vs SC-PTM: MO signaling has priority. 
· RAN2 will make enhancements that are applicable to eNB-IoT and / or Fe-MTC EC (where we currently do ranking).
· SC-PTM is supported only in IDLE also for Fe-MTC

In this contribution, we discuss the collision handling issue for SC-PTM (Single-cell Point-to-Multipoint) service support for eNB-IoT. Also, we discuss the scheduling issue and the larger TBS table issue for SC-PTM service support for eNB-IoT.

Collision handling for SC-PTM
In this section, we discuss on collision handling for SC-PTM in idle mode. In RAN2 #95bis meeting, the statement that the paging has higher priority than SC-PTM is agreed. So we focus on the collision between random access and SC-PTM. When the transmission timing (i.e., subframe) of SC-PTM and that of random access are overlapped, we need to set a detection priority between SC-PTM and random access. To be specific, we consider all available cases of collisions: collision between DCI of SC-PTM and DCI of random access, collision between DCI of SC-PTM and payload of random access, collision between payload of SC-PTM and DCI of random access, and collision between payload of SC-PTM and payload of random access. 
In terms of PRB issue for random access and SC-PTM, we consider two methods. First of all, it should be considered to support SC-PTM transmission in different PRB from the PRB for random access. By using the PRB for SC-PTM transmission which is different from the PRB for random access, eNB-IoT system can achieve the effect of PRB offloading. On the other hand, it should be also considered to support SC-PTM transmission in same PRB with the PRB for random access. Using the PRB for SC-PTM transmission which is same as the PRB for random access, idle mode UE does not have to switch its frequency to receive SC-PTM service.
Regardless of transmitted PRB for SC-PTM, we consider that detecting the DCI of random access and receiving the payload of random access have a higher priority than detecting the DCI of SC-PTM and receiving the payload of SC-PTM. This is because random access is the consequent necessary channels for idle mode UEs. 

Proposal 1: Detecting the DCI for random access and receiving the payload of random access have a higher priority than detecting the DCI for SC-PTM and receiving the payload of SC-PTM regardless of transmitted PRB for SC-PTM.

Scheduling of SC-MCCH and SC-MTCH
In RAN2 #95bis meeting, the statement that SC-MCCH for Fe-MTC and eNB-IoT is scheduled dynamically is agreed. Generally, the agreement that SC-MCCH is scheduled dynamically means that the SC-MCCH is dynamically transmitted by DCI. Here, the DCI can be new DCI format or can reuse the DCI format from release-13 NB-IoT [3]. Basically, the DCI can be transmitted for every SC-MCCH, but it causes large DCI overhead since single PRB is used for transmission in eNB-IoT. In order to reduce DCI overhead, the DCI can be transmitted periodically or only when SC-MCCH payload and/or SC-MCCH scheduling information is changed while SC-MCCH is transmitted periodically. With this approach, only when UE detects the DCI, UE needs to decode the DCI for new SC-MCCH payload or new scheduling information.
Moreover, we suggest that the scheduling information of SC-MTCH is dynamically transmitted by DCI. This is because scheduling of SC-MTCH may require more flexibility than SC-MCCH and also a DCI for SC-MTCH might be used for specific UE group according to TMGI. So, it is reasonable that transmitting DCI for SC-MTCH in order to schedule dynamically. 

Proposal 2: The scheduling information of SC-MCCH is dynamically scheduled by DCI. However, the DCI for SC-MCCH is not transmitted for every SC-MCCH transmission but transmitted periodically or only when the payload or scheduling information of SC-MCCH is changed. 
Proposal 3: The scheduling information of SC-MTCH is dynamically scheduled by DCI.

DCI format size and search space design for SC-PTM
In this section, we discuss on the size of DCI format and design principle of search space for SC-PTM. Generally, regardless of transmitted PRB for SC-PTM, we consider that detecting the DCI of random access, detecting the DCI of paging, receiving the payload of random access, and receiving the payload of paging have a higher priority than detecting the DCI of SC-PTM and receiving the payload of SC-PTM. 
[bookmark: _GoBack]However, when the size of DCI format for SC-PTM is set to DCI format N2 and the design principle of search space for SC-PTM is set to that of type1-NPDCCH CSS, UE can differentiate the DCI of paging from the DCI of SC-PTM in specific case (i.e., the starting SF of search space for SC-PTM is same as that of search space for paging, and the PRB for SC-PTM is same as that for paging) without additional blind detection.
As a result, we consider that the size of DCI format N2 and design principle of type1-NPDCCH CSS are considered for both SC-MCCH and SC-MTCH.

Proposal 4: Size of DCI format N2 and design principle of type1-NPDCCH CSS are considered for both SC-MCCH and SC-MTCH.

Larger TBS support for SC-PTM
Larger TBS table for eNB-IoT was discussed in e-mail discussion (86b-16). In terms of SC-PTM, we should consider that whether larger TBS table is supported for SC-PTM or not. From the Fe-MTC agreements of RAN1 #86bis meeting [1], RAN1 asked RAN2 to confirm feasibility and usefulness from higher layer point of view. However, introducing the larger TBS table has performance benefits over legacy TBS table for SC-MTCH. So, we consider that larger TBS table should be supported at least for SC-MTCH. After LS from RAN2, we can discuss further to introduce larger TBS table for SC-MCCH.
Furthermore, when the release 14 NB-IoT UE has different UE capabilities (e.g., available only legacy TBS table or available larger TBS table), UE need to know the capability of each feature for high data rate support. There are two options should be considered for indication of different TBS table support. First of all, the information of different TBS table is indicated by independent configurations for each scheduling information. In this case, the UE does not try to detect the DCI which is not available. In this point of view, the UE can save its power when it is indicated independent configurations for each scheduling information. On the other ways, we can consider that the information of different TBS table is indicated by DCI contents. For example, n-bits additional field could be used to indicate the information of different TBS table.

Proposal 5: Larger TBS table is supported at least for SC-MTCH
Proposal 6: Two options should be considered for indication of different TBS table support.
· Option 1) Information of different TBS table is indicated by independent configurations for each scheduling information.
· Option 2) Information of different TBS table is indicated by DCI contents.

Conclusion
In this contribution we presented our view on SC-PTM service support for eNB-IoT. We make the following proposals:

Proposal 1: Detecting the DCI for random access and receiving the payload of random access have a higher priority than detecting the DCI for SC-PTM and receiving the payload of SC-PTM regardless of transmitted PRB for SC-PTM.
Proposal 2: The scheduling information of SC-MCCH is dynamically scheduled by DCI. However, the DCI for SC-MCCH is not transmitted for every SC-MCCH transmission but transmitted periodically or only when the payload or scheduling information of SC-MCCH is changed. 
Proposal 3: The scheduling information of SC-MTCH is dynamically scheduled by DCI.
Proposal 4: Size of DCI format N2 and design principle of type1-NPDCCH CSS are considered for both SC-MCCH and SC-MTCH.
Proposal 5: Larger TBS table is supported at least for SC-MTCH
Proposal 6: Two options should be considered for indication of different TBS table support.
· Option 1) Information of different TBS table is indicated by independent configurations for each scheduling information.
· Option 2) Information of different TBS table is indicated by DCI contents.
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