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1
Introduction
The Rel-14 WI for further enhanced eMTC has been approved in the previous plenary which includes introduction of Rel-13 SC-PTM to support multicast downlink transmission (e.g. firmware or software updates, group message delivery) [1]. The corresponding target below has been agreed as one of objectives of the enhancement in Rel-14 FeMTC: 
Multicast [RAN2 lead, RAN1]

· Extend Rel-13 SC-PTM to support multicast downlink transmission (e.g. firmware or software updates, group message delivery)

· Introduction of necessary enhancements to support narrowband operation, e.g. support of MPDCCH, and coverage enhancement, e.g. repetitions

In this contribution, considerations on the supporting SC-PTM in Rel-14 FeMTC, from the RAN2 point of view, are discussed and some proposals are provided. 
2
Discussion
2.1
GCSE architecture
Single-Cell Point to Multipoint (SC-PTM) used for MBMS services delivery was specified in Rel-13 and targets radio efficiency improvement when many devices in the same cell need to receive the same information simultaneously, for example in case of rollout of firmware or software upgrades. Currently, the following GCSE architecture [2] has been defined in 3GPP for MBMS and SC-PTM reuses the architecture in Rel-13.
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Figure 1 GCSE Architecture
Currently, GCS AS collects UE positioning information to activate or deactivate the MBMS services transferred via SC-PTM. Additionally, when a GCS UE moves to cells with its MBMS broadcast bearers available or not, the UE informs the GCS AS via application signalling, and then GCS AS can control the transfer between MBMS broadcast and EPS unicast. Naturally, FeMTC also needs this requirement when to activate or deactivate the MBMS broadcast via SC-PTM and when to transfer between MBMS broadcast and EPS unicast. Thus the architecture of GCSE and the functionalities of GCS AS shall be reused in FeMTC to support SC-PTM.
Proposal 1: In order to introduce SC-PTM into FeMTC, the architecture of GCSE and the functionalities of GCS AS shall be reused.
2.2
general SC-PTM procedure and SC-MCCH
Currently, a UE interested to receive MBMS services provided using SC-PTM transmission shall follow three steps illustrated below: 
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Figure 1 the general SC-PTM procedure
Firstly, the UE shall read the relevant system information to acquire the information used to acquire SC-MCCH. Then, the UE receives the SC-MCCH information which contains the control information of SC-MTCH and identifies if a service that it is interested to receive is started or ongoing. If the related service is started or ongoing, the UE finally receives the service on the corresponding SC-MTCH according to the SC-MTCH occasions. If the related service is not started or not ongoing, the UE shall monitor the change notification to identify its interested service. 
Taking the above procedure into account, it’s worth noting that the legacy SC-PTM is performed on the system bandwidth, i.e. up to 20MHz, which exceeds the reduced bandwidth of 1.4MHz in eMTC. Besides, the services transmitted by SC-PTM are only sent once in AS layer, which does not meet the need of coverage enhancement performed by repetition. Therefore, when design SC-PTM in FeMTC, the legacy SC-PTM shall be reused as baseline and the features of eMTC e.g. reduced bandwidth, coverage enhancement etc shall be taken into account. Detailed designs can be found in [3].
Proposal 2: Reuse the legacy SC-PTM mechanism as baseline by taking the reduced bandwidth, coverage enhancement etc, into consideration when design SC-PTM for FeMTC. 
In Rel-13 SC-PTM, SC-MCCH repetition (legacy repetition) was introduced to reduce the latency of SC-MCCH acquisition. And the SC-MCCH is scheduled by PDCCH scrambled by SC-RNTI. In order to improve the capacity, the PDCCH scheduling SC-MCCH may locate in different PDCCH candidates. Then even though the repetition of the PDCCH is performed, the UE is not able to combine the PDCCH candidates due to different locations of the PDCCH candidates. Thus, the current repetition is not aim to the target for coverage enhancement. In FeMTC, considering that repetition in time domain is the most effective solution for coverage improvement, new repetition in the legacy repetition period is necessary for SC-MCCH coverage enhancement. 
Proposal 3: Repetition for SC-MCCH should be introduced for SC-PTM coverage enhancement.
2.3
SC-MTCH
In addition, SC-MTCH i.e. traffic data of MBMS, is scheduled by PDCCH in the legacy SC-PTM mechanism. This is more flexible to schedule PDSCH by PDCCH than configure PDSCH by SIB, because SIB usually has long notification period which results in inflexible configuration. With the flexibility of scheduling, the resource efficiency can be achieved, which is expected in FeMTC too. Therefore, in FeMTC, it is required to keep the flexibility of PDSCH scheduling. Thus, we prefer to reuse the legacy SC-MTCH mechanism, where SC-MTCH is scheduled by PDCCH, in order to achieve flexible scheduling.
Proposal 4: Reuse the legacy SC-MTCH mechanism where SC-MTCH is scheduled by PDCCH, in order to achieve flexible scheduling.
Besides, SC-MTCH is transmitted only once and the coverage enhancement has not been taken into account in Rel-13 for SC-PTM. So in order to realize coverage improvement, repetition for SC-MTCH is also needed for SC-PTM in FeMTC. 
Proposal 5: Repetition for SC-MTCH should be introduced for SC-PTM in FeMTC.
2.4
Service continuity
In legacy SC-PTM, requirement of SC-PTM involves the support of Public Safety application in timely manner e.g. MCPTT Group Call. Therefore, service continuity is supported for current SC-PTM reception in order to reduce the latency and service interruption. In RRC_IDLE mode, the serving cell indicates the availability of SC-PTM services in neighbour cells. In cell reselection, the UE may prioritize the cell supporting its interested SC-PTM services. If the serving cell does not provide the information, the UE has to read SIB 20 and SC-MCCH before it could receive its interested SC-PTM services in target cell. In that case the UE may experience long latency and packets loss. In RRC_CONNECTED mode, before handing over to another cell, the UE indicates its interested SC-PTM services to its serving cell. The serving cell may prioritize the cell supporting the interested SC-PTM services for handover. Otherwise, the serving cell may hand over the UE to a cell that does not provide its interested SC-PTM services, and then the UE has to request a unicast. The same problem for packets loss and latency may occur.
For eMTC, on the one hand, service is not so sensitive for latency. It means that service continuity is not so critical for latency requirement. On the other hand, SC-PTM is introduced for firmware or software updates. The packet is sensitive to loss, because if service continuity is not enabled in SC-PTM, the lost packets shall be retransmitted via unicast based on current mechanism, which will increase the UE power consumption significantly. Thus, the requirement of services continuity of SC-PTM in RAN should be discussed and further evaluated in FeMTC by taking the latency and power consumption into consideration.
Proposal 6: The requirement of services continuity for SC-PTM in RAN should be discussed and further evaluated in FeMTC.
2.5
Feedback
According to [4], the transmission for MBMS data streams over M1 is an UDP/IP based transport. Since there is no PDCP layer for MBMS data transmission in eNB [5], the IP packets will be delivered to RLC layer directly and will be carried by several TBs. To take the maximum size 1500 octets of one UDP/IP packet as example, the numbers of TBs needed for one UDP/IP packet are shown in following Table 1.
Table 1 Number of TBs for software updates
	
	FeMTC
	Legacy LTE

	The maximum size of UDP/IP packet
	1500 octets (for Ethernet)
	

	The maximum DL TBS
	1000bits
	12960bits (using only 20PRB, LTE supports up to 110PRB)

	The number of TBs for each UDP/IP packet using maximum TBS
	13
	1

	Assumption of PDSCH BLER
	0.01
	0.01

	The probability of an UDP/IP packet needing to be retransmitted via unicast
	1-0.9913 = 0.122
	0.01


Currently, FEC in FLUTE is used to provide the robustness of multi-cast transmission [6]. One FLUTE block is carried by several UDP/IP packets and coded by FEC. The FLUTE of UE can use FEC to achieve error correction. If the error correction is failed, UEs can inform the application layer and ask for unicast retransmission of the missing part identified by FEC (at least for the corresponding UDP/IP packet according to the FEC algorithm). However, since the maximum DL TBS of eMTC is much less than LTE as depicted in Table 1, the retransmission becomes a critical issue. In the best case (i.e. the TBS of 1000bits is used for multi-cast), the number of TBs needed for one UDP/IP packet will increase to 13. If only one TB is not received successfully, the corresponding 13 TBs need to be retransmitted at least by GCS AS via unicast. Obviously, the waste of radio resource, the additional latency and the significant power consumption should be taken into account for the low cost UEs with reduced buffer size, long battery life, reduced bandwidth etc. 
Besides, SC-PTM is intended for the support of group communication and provides improved radio efficiency. If UE CSI reporting is enabled for SC-PTM, the network could transmit the SC-PTM services with appropriate MCS and transmission power. Thus, if uplink CSI/HARQ feedback is supported for SC-PTM, the radio resources can even be dynamically allocated based on the real time radio conditions and the HARQ feedback. If there is no feedback, the full power transmission and conservative MCS to reach the cell edges UEs may be needed and will lead to waste of the radio resources. Thus, in order to improve transmission efficiency, an effective approach HARQ could be considered as a solution to solve the above issues, given that only the unsuccessful packets are retransmitted.
Taking the analysis above into consideration, feedback on high layer and/or lower layer can be introduced so that eNB can retransmit the missing part to improve the radio resource efficiency and reduce UE power consumption. 
Proposal7: Feedback can be introduced for the retransmission of the lost data to improve the radio resource efficiency and reduce UE power consumption.
3
Conclusion
In this contribution, we propose that 
Proposal 1: In order to introduce SC-PTM into FeMTC, the architecture of GCSE and the functionalities of GCS AS shall be reused.
Proposal 2: Reuse the legacy SC-PTM mechanism as baseline by taking the reduced bandwidth, coverage enhancement etc, into consideration when design SC-PTM for FeMTC.
Proposal 3: Repetition for SC-MCCH should be introduced for SC-PTM coverage enhancement.
Proposal 4: Reuse the legacy SC-MTCH mechanism where SC-MTCH is scheduled by PDCCH, in order to achieve flexible scheduling.
Proposal 5: Repetition for SC-MTCH should be introduced for SC-PTM in FeMTC.
Proposal 6: The requirement of services continuity for SC-PTM in RAN should be discussed and further evaluated in FeMTC.
Proposal7: Feedback can be introduced for the retransmission of the lost data to improve the radio resource efficiency and reduce UE power consumption.
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