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1. Introduction
During RAN#95-e meeting, a revised Work Item [1] has been approved on introduction of New bands and bandwidth allocation for LTE based 5G terrestrial broadcast - part 2. In this contribution, we want to share some initial views on the system parameters for LTE based broadcast.
	Based on a part 1 REL-17 RAN1/2/3 WI (LTE_terr_bcast_bands_part1) this part 2 REL-18 RAN4 WI will specify bands and requirements in a REL-independent way starting from REL-17:
· For MBMS-dedicated cells:
· Specify band(s), within the portion of UHF spectrum allocated to broadcast systems (~470 - ~694/698 MHz, depending on the region), that support the channelization available to broadcasting operators [RAN4].
· RAN4 to define the exact band plan suitable for broadcasting operators’ spectrum allocation
· RAN4 to define REFSENS for this band(s)
· For BS the requirements for signal quality, occupied bandwidth, ACLR, unwanted emissions shall be applied as provided by the corresponding regulatory bodies in the different regions for 6/7/8 MHz, as applicable. The specifications shall contain corresponding references [RAN4].
· Specify UE requirements for 6/7/8 MHz, including the following [RAN4]:
· Define RX requirements (e.g. maximum input level, blocking, spurious response, wideband intermodulation, ACS) to accommodate 6/7/8 MHz PMCH.
· Reuse existing requirements for 10 MHz as much as possible.
NOTE: New (dedicated) channel filters (e.g. 6/7/8 MHz filters) are not considered for the UE.
NOTE 1:	This work item shall not affect any functionality of unicast LTE, it targets only MBMS-			dedicated cells.
NOTE 2: 	RAN4 shall assume that coexistence among different systems in the portion of the UHF band 		allocated to broadcast (~470 - ~694/698 MHz) is ensured through coordination, in line with 		regional and national regulation.



2. Discussion
2.1 Operating bands and band numbering
First of all, DTT (digital terrestrial television) has been deployed widely and globally in the past and its underlying RATs might differ from regions to regions (e.g. DTMB for China, ATSC for US, DVB-T for EU and ISDB for Japan). With the introduction of LTE based broadcast, then DTT service from different regions could be accommodated by the same physical layer RAT which could also maximize its economic interest and make it easier for spectrum refarming in the future. 
Since this DTT spectrum has been globally used and deployed in practice, therefore the unified and harmonized band definition could be helpful to BS and UE design globally.
As shown in the following figure, for band n28 700MHz has been widely deployed for IMT service, therefore its highest spectrum for LTE based broadcast should be lower than it. Based on the objective in the WID [2], its highest frequency for LTE based broadcast would be at 694MHz or 698MHz which might be varying among different regions. 
As shown in the following Figure 1, it seems that if the highest frequency set as 698MHz, then 8MHz carrier from 694-702MHz and 7MHz carrier from 694-701MHz would be dropped from this band definition. Therefore we propose to further discuss/confirm this band definition with the regulators. For its lowest frequency, it seems that 470MHz should be quite straight forward.
Proposal 1: to further discuss the highest frequency of LTE based broadcast with regional regulators. 
Proposal 2: to define the lowest frequency of LTE based broadcast as 470MHz;
Regarding the band numbering, currently the maximum band number used among 36.104 and 38.104 spec is n104 which is defined for the licensed 6GHz band. Therefore the next band number could be used for LTE based broadcast could be B105 or B106. If the band number for APT600MHz is defined as n105, then its band numbering for LTE based broadcast should be B106. Anyway this should still the “come first, and serve first ” principle. 
Proposal 3: the band number for LTE based broadcast could be 105 or 106 which depends on the ongoing discussion in Rel-18.
In addition, for LTE based broadcast, it operating band would only enable the DL reception which is different from FDD or TDD. SDL is also not applicable here since SDL is defined together with carrier aggregation, however for LTE based broadcast, this could work in single carrier case, therefore we propose to further define the duplex mode for LTE based broadcast as DL only. 
Proposal 4: to define the duplex mode of LTE based broadcast band as DL only.

Its details of LTE based broadcast band could be found in the following Table 2.1-1. 
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Figure 1. illustration of DTT spectrum and its surrounding/overlapping IMT bands

Table 2.1-1: E-UTRA operating bands
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	10X
	N/A
	470 MHz
	–
	[698] MHz
	DL only


2.2 Channel bandwidth and spectral utilization
For the supported transmission bandwidth configuration for 6/7/8MHz, this has been agreed in Rel-17 as following:
MBMS-SupportedBandInfo-v1700 ::=	SEQUENCE {
	pmch-Bandwidth-n40-r17				ENUMERATED {supported}		OPTIONAL,
	pmch-Bandwidth-n35-r17				ENUMERATED {supported}		OPTIONAL,
	pmch-Bandwidth-n30-r17				ENUMERATED {supported}		OPTIONAL
}

Table 2.2-1:Transmission bandwidth configuration NRB in E-UTRA channel bandwidths
	Channel bandwidth BWChannel [MHz]
	6
	7 
	8

	Transmission bandwidth configuration NRB
	30
	35 
	40


Proposal 5: to follow the Rel-17 agreement for transmission bandwidth configuration for 6/7/8MHz.
2.3 Channel spacing
For channel spacing, we propose to follow the existing channel spacing for LTE based broadcast as following or not to define the channel spacing for LTE based broadcast since its operating frequency for the candidate carriers are fixed as shown in Figure 1:
Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2
where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA carriers. 
Proposal 6: to follow the existing channel spacing for LTE base broadcast or not to define channel spacing for LTE based broadcast.
2.4 Channel raster and EARFCN
For the legacy LTE system, its channel raster is assumed as 100kHz. For LTE based broadcast, we assumed that the same granularity 100kHz for carrier placement of LTE based broadcast could be applied. In addition, as indicated in above Figure 1, the operating frequency for the candidate carriers of LTE based broadcast are fixed similar as band B46 introduced for LAA, therefore we propose to use the carrier based approach to define the channel raster for LTE based broadcast with its granularity as 100kHz.
Proposal 7: use the carrier based approach to define the channel raster for LTE based broadcast with its granularity as 100kHz..
Table 2.4-1:carrier arrangement of LTE based broadcast band
	
	Lowest frequency [MHz]
	Highest frequency [,MHz]
	Channel raster for center frequency

	8MHz
	470
	[694/702]
	474+N*8

	7MHz
	526
	[694/701]
	529.5+N*7

	6MHz
	470
	698
	473+N*6


3. Conclusion
In this contribution, we shared some initial views on the system parameters for LTE based broadcast and proposals are made as following:
Proposal 1: to further discuss the highest frequency of LTE based broadcast with regional regulators. 
Proposal 2: to define the lowest frequency of LTE based broadcast as 470MHz;
Proposal 3: the band number for LTE based broadcast could be 105 or 106 which depends on the ongoing discussion in Rel-18.
Proposal 4: to define the duplex mode of LTE based broadcast band as DL only.
Proposal 5: to follow the Rel-17 agreement for transmission bandwidth configuration for 6/7/8MHz.
Proposal 6: to follow the existing channel spacing for LTE base broadcast or not to define channel spacing for LTE based broadcast.
Proposal 7: use the carrier based approach to define the channel raster for LTE based broadcast with its granularity as 100kHz.
4. Reference
RP-220518, “Revised WID: New bands and bandwidth allocation for LTE based 5G terrestrial broadcast - part 2”, EBU, Qualcomm. 
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