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1. Introduction
 To support massive deployment of MTC devices in the same cell, and for purposes of firmware or software upgrades, it is expected that multicast downlink transmission is used. Under Rel-14 feMTC objectives the WID [1] mentions - 
· 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 we discuss the relationship between transport block size and such multicast transmissions. 
2. Background
With dense deployment of MTC devices, it is expected that devices will be spread with different coverage levels. Some percentage will be operating under normal coverage, and some with medium/deep coverage. 
It can be expected that devices which are required to receive the same FW/SW upgrade, may operate under different coverage levels. Therefore to support efficiently the multicast transmission, it should be received reliably at all devices rather than being sent separately per each group of devices. This means that robust MCS is required. 
Under RAN2 email discussion [2] it was discussed how to transmit reliably SC-PTM for Rel-14 NB-IoT and Rel-14 feMTC. For the purpose of calculation the RAN2 assumptions are that 
· size of the software upgrade is 200k octets; 
· maximum size of UDP/IP packet is 1500 octets; 
· Therefore total number of UDP/IP packets 200k/1500=133. 
To derive the number of TB required to transmit 133 UDP/IP packet, it depends what is the maximum size of TB, and what MCS is used. Using large TBS → transmission of file duration is shorter → more efficient. However, usually large TBS is not supported with robust MCS. Taking MCS 0 as an example and feMTC which supports up to 1.4MHz - the largest TBS is 152 bits with 6 PRB which is ~6.5 times smaller than the maximum TBS supported of 1000 bits. With MCS 4 the largest TBS is 406 bits with 6 PRB which is ~2.5 times smaller than the maximum TBS. This is summarized in Table 1
[bookmark: _Ref462922277]Table 1
	The maximum DL TBS (including 2 octets RLC header and 2 octets MAC header)
	152
	406
	1000

	The number of TBs for each UDP/IP packet
	100
	32
	12


Observation: if feMTC could support maximum TBS with robust MCS, the duration of multicast downlink transmission would be x2.5 to x6.5 times shorter. 
Considering the fact that RAN2 is also proposing to use repetitions, to ensure reliable multicast transmission, it means that the duration of the transmission is already expected to be quite high. And obviously L2 overhead (4 bytes for MAC/RLC) become significant factor with using not too large transport blocks.

To improve this it is proposed to support larger TBS values for downlink also in lower MCS. A solution to support large TBS and to keep robust MCS is to allow spreading the coded bits along multiple subframes. This is already supported for NB-IoT since Rel-13 where TB is mapped over  subframes and therefore the specification impact with introducing this for feMTC as well will be small.  
To Compare with NB-IoT for example, the maximum TBS supported in downlink is only 680 bits. However with MCS 0 the largest TBS is 256 bits which is only ~2.5 times smaller than the maximum. Also, the maximum TBS of 680 is already achieved with MCS 4.  
Proposal: for Rel-14 feMTC and at least for SC-PTM, PDSCH transport block can be mapped to multiple subframes
As was also described in [3], spreading the TB over multiple subframes is also efficient not just for multicast transmission but also for unicast PDSCH/PUSCH transmission for UE in CE mode B where the number of repetitions is larger and the expected overhead.
[bookmark: _GoBack]In RAN1#86 it was agreed that Rel-14 feMTC can support larger UL/DL bandwidth with larger TBS (at least 2984 bits) which means that UEs supporting this would be able to receive downlink multicast more efficiently. However the fw/sw upgrade is expected to be received also for Rel-14 feMTC UE which is only limited to 1.4MHz with limited DL TBS. 
3. Conclusions 
 In this contribution we described the inefficiency with transmitting SC-PTM downlink for Rel-14 feMTC which are limited to 1.4MHz due to the small TBS that are supported in low MCS. Therefore we propose – 
Proposal: for Rel-14 feMTC and at least for SC-PTM, PDSCH transport block can be mapped to multiple subframes
References
[1] RP-161464	Revision of WI Further enhanced MTC for LTE	Ericsson, Intel, Qualcomm, ZTE, Huawei
[2] [95#43][LTE/feMTC/NB-IOTenh]    SC-PTM feedback mechanism (Huawei).
[3] R1-166625	Higher data rates for feMTC	Sequans Communications
image1.wmf
SF

N


oleObject1.bin

