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Introduction
In RAN1 #86 meeting, there were proposals on multicast support for FeMTC as followings [1]:
Proposal:
· All BL/CE UEs supporting SC-PTM, are able to decode the SC-MCCH even if it is configured for worst case CE Mode B operation and the UE is only a CE Mode A capable UE
· A cell supporting FeMTC SC-PTM has the option to configure multiple parallel SC-MTCH services.
· FFS: A BL/CE UE can receive SC-PTM services in:
· Idle mode only
· Connected mode only
· Either Idle or connected modes
· A MPDCCH search space is used to schedule the SC-MCCH.
· Both dynamic and SPS-like scheduling are supported
· FFS: If the SS reuses existing definition or is a new SS.
· A MPDCCH search space is used to schedule the SC-MTCH.
· Both dynamic and SPS-like scheduling are supported
· FFS: If the SS reuses existing definition or is a new SS.

In this contribution, we discuss the collision handling issue for SC-PTM (Single-cell Point-to-Multipoint) service support for FeMTC. Also, we discuss the scheduling issue for SC-PTM service support for FeMTC.

Collision handling for SC-PTM
In this section, we discuss collision handling for SC-PTM. First of all, the UE in idle mode case can be considered. When the transmission timing (i.e., subframe) of SC-PTM and that of paging are equal, we need to set a detection priority between SC-PTM and paging. To be specific, we consider all available cases of collisions: collision between DCI of SC-PTM and DCI of paging, collision between DCI of SC-PTM and payload of paging, collision between payload of SC-PTM and DCI of paging, and collision between payload of SC-PTM and payload of paging. 
In terms of narrow band (NB) issue for paging and SC-PTM, we considered two methods. First of all, it should be considered to support SC-PTM transmission in different NB from the NB of paging. Using the NB for SC-PTM transmission which is different from the NB of paging, FeMTC system will be available to achieve NB offloading. So, in this case, we consider that detecting the DCI of paging and receiving the payload of paging have a higher priority than detecting the DCI of SC-PTM and receiving the payload of SC-PTM. This is because paging is the consequent necessary channels for idle mode UEs. The same approach can be applied to prioritization between SC-PTM and random access. That is, detecting the DCI for random access and receiving the payload for random access have a higher priority than detecting the DCI of SC-PTM and receiving the payload of SC-PTM.
On the other hand, it should be also considered to support SC-PTM transmission in same NB with the NB of paging. Using the NB for SC-PTM transmission which is same as the NB of paging, idle mode UE does not have to switch its frequency to receive SC-PTM service. In this case, firstly, it is considered that detecting the DCI of paging and receiving the payload of paging have a higher priority than detecting the DCI of SC-PTM and receiving the payload of SC-PTM. The same as above, this is because paging is the consequent necessary channels for idle mode UEs. On the other way, in case of collision between DCI of SC-PTM and DCI of paging, it can be considered that setting the DCI design to enable simultaneous detection between DCI of paging and DCI of SC-PTM. For example, setting the DCI format of control for SC-PTM to DCI format 6-2 which is used for paging and direct indication (or DCI format 6-1A or 6-1B which is used for random access procedure) and using the design principle of Type1-MPDCCH common search space (or Type2-MPDCCH common search space), UE will be able to detect both DCI of SC-PTM and DCI of paging without additional blind detection. In our preference, the first option is better than the second options for simplicity.

Proposal 1: Detecting the DCI for paging or random access and receiving the payload of paging or random access have a higher priority than detecting the DCI for SC-PTM and receiving the payload of SC-PTM regardless of transmitted NB for SC-PTM in idle mode case.

Next, the UE in connected mode case can be considered. When the transmission timing (i.e., subframe) of SC-PTM and that of unicast are equal, we need to set a detection priority between SC-PTM and unicast. To be specific, we consider all available cases of collisions: collision between DCI of SC-PTM and DCI of unicast, collision between DCI of SC-PTM and payload of unicast, collision between payload of SC-PTM and DCI of unicast, and collision between payload of SC-PTM and payload of unicast.  
In terms of narrow band (NB) issue for unicast and SC-PTM, we considered two methods. First of all, it should be considered to support SC-PTM transmission in different NB from the NB of unicast. Using the NB for SC-PTM transmission which is different from the NB of unicast, FeMTC system will be available to achieve NB offloading. So, in this case, we consider that detecting the DCI of SC-PTM and receiving the payload of SC-PTM have a higher priority than detecting the DCI of unicast and receiving the payload of unicast. This is because SC-PTM service of UE’s interest can be more important (it should be noted that choice of reception of a certain SC-PTM service is up to the application and UE doesn’t need to receive all the SC-PTM service provided by an eNB) and unicast traffic missing during SC-PTM reception can be resumed by retransmission..
On the other hand, it should be also considered to support SC-PTM transmission in same NB with the NB of unicast. Using the NB for SC-PTM transmission which is same as the NB of unicast, connected mode UE does not have to switch its frequency to receive SC-PTM service. In this case, firstly, it is considered that detecting the DCI of SC-PTM and receiving the payload of SC-PTM have a higher priority than detecting the DCI of unicast and receiving the payload of unicast. On the other way, in case of collision between DCI of SC-PTM and DCI of unicast, it can be considered that setting the DCI design to enable simultaneous detection between DCI of unicast and DCI of SC-PTM. For example, for CE mode A UE, setting the DCI format of control for SC-PTM to DCI format 6-1A which is used for unicast and using the design principle of Type0-MPDCCH common search space, CE mode A UE will be able to detect both DCI of SC-PTM and DCI of unicast without additional blind detection. In our preference, the first option is better than the second options for simplicity.

Proposal 2: Detecting the DCI for SC-PTM and receiving the payload of SC-PTM have a higher priority than detecting the DCI for unicast and receiving the payload of unicast regardless of transmitted NB for SC-PTM in connected mode case.

Scheduling of SC-MCCH and SC-MTCH
Generally, it can be considered that the SC-MCCH is scheduled by DCI. Here, the DCI can be new DCI format or can reuse the DCI format from release-13 MTC [2]. Basically, the DCI can be transmitted for every SC-MCCH, but it causes large DCI overhead since single NB is used for transmission in FeMTC. 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 need to decode the DCI for new SC-MCCH payload or new scheduling information.
Also, it can be considered that the scheduling information of SC-MCCH is transmitted in system information (i.e., SIB). In order to reduce the SIB decoding overhead, a DCI can be transmitted to indicate change of SC-MCCH payload and/or SC-MCCH scheduling information. The same as above, the DCI can be new DCI format or can reuse the DCI format from release-13 MTC. With this approach, only when UE detects the DCI, UE need to read SIB for new SC-MCCH payload or new scheduling information.
In our preference, the second method which is using the system information to transmit scheduling information of SC-MCCH is better than the first method which is using the DCI to transmit scheduling information of SC-MCCH.
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 3: Two options should be considered for SC-MCCH scheduling
· Option 1) Scheduling information of SC-MCCH is transmitted in system information. A DCI is transmitted to indicate change of payload or scheduling information of SC-MCCH.
· Option 2) 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 4: The scheduling information of SC-MTCH is dynamically scheduled by DCI.

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

Proposal 1: Detecting the DCI for paging or random access and receiving the payload of paging or random access have a higher priority than detecting the DCI for SC-PTM and receiving the payload of SC-PTM regardless of transmitted NB for SC-PTM in idle mode case.
Proposal 2: Detecting the DCI for SC-PTM and receiving the payload of SC-PTM have a higher priority than detecting the DCI for unicast and receiving the payload of unicast regardless of transmitted NB for SC-PTM in connected mode case.
Proposal 3: Two options should be considered for SC-MCCH scheduling
· Option 1) Scheduling information of SC-MCCH is transmitted in system information. A DCI is transmitted to indicate change of payload or scheduling information of SC-MCCH.
· Option 2) 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 4: The scheduling information of SC-MTCH is dynamically scheduled by DCI.

Reference
[1] RAN1 #86 Chairman’s Notes
[2] 3GPP TS 36.212 V13.2.0, Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding (Release 13)

	4/4	
