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Introduction
RAN4 work on LTE based 5G broadcast is now kicked off after the completion of part 1 work by RAN1/2/3 [1]. In this contribution, the general aspects of the part 2 work item w.r.t. band definition and system parameters are discussed according to the work item description [2].
Discussion
Spec structure
The radio requirement for LTE based 5G broadcast is expected different from the conventional E-UTRA bands. New channel bandwidths 6/7/8 MHz will be introduced. In addition, the band is downlink only duplex mode but is not supplemental downlink. Subcarrier spacing includes not only 15 kHz but also 7.5 kHz, 2.5 kHz, 1.25 kHz and 0.37 kHz. Thus, a new MBMS band would require a new specification formulation. It would be appropriate to clearly distinguish the requirement from the conventional bands.
For UE specs, a new suffix H in TS 36.101 can be assigned to distinguish specific requirement for UE supporting MBMS with channel bandwidth 6/7/8 MHz so that the conventional requirement and MBMS dedicated 6/7/8 MHz requirements are not mixed up. A similar approach may be considered for TS 36.104 not to put 6/7/8 MHz channel bandwidth requirement as generic to all bands.
Proposal 1: It is proposed to specify a new band(s) clearly distinguished from other conventional cellular bands in RAN4 specifications.

Operating band
According to WID, a clear target spectrum is the portion of UHF spectrum allocated to broadcast systems (~470 - ~694/698MHz, depending on the region). In China broadcast systems are using the spectrum ranges 470  – 702 MHz. Therefore, a lower band edge would be 470 MHz for the new band. There are three options for the higher band edge, 694, 698 and 702 MHz depending on the region.
A question is if we specify a band of each region, or a harmonized band for multiple regions. It is preferred to have a harmonized band if no critical issue to do so is found. There is a potential issue that Rx filter may not reject sufficiently above 694/698 MHz if the band is extended to 702 MHz.
Proposal 2: It is further discussed whether RAN4 can specify a harmonized band for all the regions.

Operating band can be specified in the existing Table 5.5-1 of TS 36.101 and TS 36.104. It is necessary how duplex is specified, if it is either FDD or TDD (or something new as MBMS dedicate one). Three possible band options are listed as example, possibly X3 as a harmonized band. Here we assumed FDD can be used as duplex mode, which can assign more MBSFN subframes and can enable all subframes to downlink.
Table 1: Operating bands for LTE based 5G terrestrial broadcast
	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
	

	X1
	N/A
	470 MHz
	–
	694 MHz
	FDD 
(NOTE X)

	X2
	N/A
	470 MHz
	–
	698 MHz
	FDD 
(NOTE X)

	X3
	N/A
	470 MHz
	–
	702 MHz
	 FDD
(NOTE X)

	NOTE X:	Restricted to LTE based 5G terrestrial broadcast.



For UE specification TS 36.101, (a) band(s) should be explicitly listed in a new table placed in a new subclause with suffix H.
Proposal 3: It is further discussed where and how to define operating bands in the existing specifications.
Observation 1: FDD duplex mode can be used for this new band used only for a MBMS dedicated cell.

Channel bandwidth
The channel bandwidth 6/7/8 MHz is used for DTT depending on the region. If we are going to specify a harmonized band, all 6/7/8 MHz need to be specified. If we are going to specify a regional band, only necessary channel bandwidths can be specified for each regional band.
All 6/7/8 MHz channel bandwidth are new, set of new system parameters need to be specified in RAN4. It is already agreed in part 1 work item to use 90% spectrum utilization, i.e., NRB=30, 35 and 45, respectively, for 6, 7 and 8 MHz [3]. This needs to be included in TS 36.101 and TS 36.104, too, as presented in Table 2.
Table 2: Transmission bandwidth configuration for LTE based 5G terrestrial broadcast
	Channel bandwidth BWChannel [MHz]
	6
	7 
	8

	Transmission bandwidth configuration NRB
	30
	35 
	45



Proposal 4: Spectrum utilization 90% is specified in TS 36.101 and TS 36.104.

Channel Spacing
The general requirement in clause 5.7.1 of TS 36.101 and TS 36.104 should apply, i.e., 
Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2. 
It is expected different channel bandwidths are not mixed in the same geographical location. Two channel bandwidths in the equation shall be the same for LTE based 5G terrestrial broadcast.
Observation 2: There is no specific requirement for channel spacing.

Channel raster
In the existing BS/UE specifications (TS 36.101 and TS 36.104), the channel raster is 100 kHz for all bands. For LTE based 5G broadcast, such granularity may not be needed, as the channel allocation is defined for existing DTT channel based on 6/7/8 MHz channel bandwidth. However, the 100 kHz raster would maintain the specification consistency. However, if unused channel centre is better excluded, it can be clarified as invalid channel centre. In other words, channel number is assigned for each 100 kHz, but which channel number is valid for each channel bandwidth can be clarified as a note in the channel number table.
Proposal 5: 100 kHz channel raster is proposed for LTE based 5G broadcast band(s). It is FFS if only valid channel location is explicitly clarified in the specifications for each channel bandwidth.

Band number
Band number 105 has been already reserved for LTE_TDD_1670_1675MHz; however, there are unused band numbers reserved for E-UTRA TDD bands below 64, which may be used instead of 105. For FDD, we propose to reservist one band number 105 or 106 for NR_600MHz_APT first (depending on a decision on LTE_TDD_1670_1675MHz), because it is not decided if this WI LTE_terr_bcast_bands_part2 uses one band number or more. Once we agree how many bands are specified in this WI, operating band number(s) 106 or 107 (depending on a decision on LTE_TDD_1670_1675MHz and NR_600MHz_APT) or above are reserved for LTE based 5G broadcast band(s).
Proposal 6: Once we agree how many bands are specified, operating band number(s) next to the one for NR_600MHz_APT is(are) reserved for LTE based 5G broadcast band(s).

ARFCN
Downlink E-ARFCN is already reserved up to 70655 for E-UTRA band 103. E-ARFCN after 70655 is available for LTE_TDD_1670_1675MHz and LTE based 5G broadcast band(s). There is no other proposed new band that needs to reserve E-ARFCN in RAN4#104-e.
Observation 3: E-ARFCN after 70655 is available for LTE_TDD_1670_1675MHz and LTE based 5G broadcast band(s), which need to be coordinated among the WIs.

Conclusion

Proposal 1: It is proposed to specify a new band(s) clearly distinguished from other conventional cellular bands in RAN4 specifications.
Proposal 2: It is further discussed whether RAN4 can specify a harmonized band for all the regions.
Proposal 3: It is further discussed where and how to define operating bands in the existing specifications.
Observation 1: FDD duplex mode can be used for this new band used only for a MBMS dedicated cell.
Proposal 4: Spectrum utilization 90% is specified in TS 36.101 and TS 36.104.
Observation 2: There is no specific requirement for channel spacing.
Proposal 5: 100 kHz channel raster is proposed for LTE based 5G broadcast band(s). It is FFS if only valid channel location is explicitly clarified in the specifications for each channel bandwidth.
Proposal 6: Once we agree how many bands are specified, operating band number(s) next to the one for NR_600MHz_APT is(are) reserved for LTE based 5G broadcast band(s).
Observation 3: E-ARFCN after 70655 is available for LTE_TDD_1670_1675MHz and LTE based 5G broadcast band(s), which need to be coordinated among the WIs.
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