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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
A study item of study on 5G requirements for eMBMS was approved [1] at RAN#80 meeting to identify the relevant requirements defined in TR 38.913 for dedicated terrestrial broadcast networks and analyze the gap. Potential solutions if needed can also be studied. 
Requirements defined in TR 38.913 [2] are for the new RAT supporting MBMS in general, including supporting concurrent delivery of both unicast and multicast/broadcast and static/dynamic resource allocation between unicast and multicast/broadcast, etc. The companion contribution [3] discusses the relevant requirement for dedicated broadcast network which is understood as the network on which only broadcast service is provided, e.g., TV transport services.
This contribution discusses the techniques that can provide networks supporting broadcast of TV transport service. 
[bookmark: _Ref525057214][bookmark: _Ref129681832]Baseline techniques for “gap analysis”
LTE supporting MBMS including mobile TV provision has been discussed in the first LTE release. Techniques including point to point (i.e., PTP), single cell PTM (SC-PTM), and SFN soft combining were identified by RAN2 for study [4] and an LS [5] was sent from RAN2 to RAN1 requesting information on the efficiency of these techniques. Based on the LS, RAN1 launched the simulation for evaluating the efficiency of these techniques [6]-[10]. 
The newly approved study item description [1] requires to take the Rel-14 LTE as baseline. Reviewing all possible techniques available in Rel-14 for evaluations, it is the same case as the discussion as before. Hence, unicast, MBSFN and SC-PTM are available schemes for evaluation of the “gap analysis”.
PTP
PTP transmission conveying the TV transport service is via PDSCH transmission and addresses only one UE per transmission. 
MBSFN
LTE MBMS has been expanded in Rel-14 to support TV service via an MBMS-dedicated cell, on which only MBMS transmission is performed. There are at most 97.5% subframes that are available for MBSFN subframes, as at least one non-MBSFN subframe transmitted every 40ms for PSS/SSS, PBCH, and PDCCH/PDSCH for system information. 
A new subcarrier spacing of 1.25 kHz was introduced in Rel-14 with the cyclic prefix of 200 us and 1 OFDM symbol of 800 us in a subframe for supporting large ISD. In addition, subcarrier spacing of 7.5 and 15 kHz with extended CP were also defined for MBSFN subframes in previous releases. Overall, the three configurations for MBSFN subframes are summarized in Table 1. 
[bookmark: _Ref525047157]Table 1: Three configurations for MBSFN subframes
	Configuration
	# of OFDM symbols in a subframe
	# of subcarriers in a PRB
	CP Length
(in samples)
	CP Length
(in us)

	Extended CP
Δ𝑓=15𝑘𝐻𝑧
	12
	12
	512
	16.7

	Extended CP
Δ𝑓=7.5𝑘𝐻𝑧
	6
	24
	1024
	33.3

	Extended CP
Δ𝑓=1.25𝑘𝐻𝑧
	1
	144
	6144
	200



The three configurations in Table 1 could be configured for use in different scenarios for MBMS-dedicated cell. For instance, larger CP length could afford larger ISD coverage; larger subcarrier spacing can provide more robust performance in high mobility scenarios. These three can be considered as candidates for the “gap analysis” evaluation. 

SC-PTM
SC-PTM was introduced in Rel-13 for multicast/broadcast services transmission [11], by which broadcast data is sent on a per cell basis via PDSCH and synchronization between multiple sites is not necessary. Therefore, on one hand, eNB cost could be lowered due to no requirement of synchronization. On the other hand, UE is not required to implement another set of radio resource formats (i.e., MBSFN subframes) for MBMS receiving on top of supporting non-MBSFN subframes for unicast reception, which is also beneficial for expected fusion of terrestrial broadcast networks conveying TV service and the mobile cell networks. 
In addition, for SC-PTM, the physical channel to convey MBMS is PDSCH which can be beneficial from multiple antenna transmission modes to improve spectral efficiency. Moreover, single cell transmission via PDSCH uses non-MBSFN subframes with 15 kHz subcarrier spacing and 14 OFDM symbols per subframe, which is similar to unicast transmission that has claimed to be able to support 100km coverage and 250 km/h mobile velocity. Therefore, SC-PTM is also an appealing technique to provide dedicated broadcast networks. 

Overall, PTP, MBSFN and SC-PTM can be available techniques for evaluation. However, given PTP has been evaluated a lot in many LTE study or work items and there are many scenarios that are proposed for evaluation for the “gap analysis” in a companion contribution [12], evaluation can be focused on the techniques of MBSFN and SC-PTM. 
Proposal: “Gap analysis” can be based on all available techniques in Rel-14 and focuses on MBSFN and SC-PTM. 

Conclusions
This contribution based on Rel-14 LTE overviews the techniques that could support dedicated broadcast networks so that could be used for study the gap from the requirements defined in TR 38.913 for 5G MBMS, which leads to the following proposal:
Proposal: “Gap analysis” can be based on all available techniques in Rel-14 and focuses on MBSFN and SC-PTM. 
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