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Introduction
LTE based broadcast [RP-211144] has been approved and completed in Rel-17, however due to the limited TU budget, its RAN4 work is postponed to Rel-18 in RAN4. In the last RAN4 meeting, there were some initial discussion on BS RF requirements. In this contribution, we want to share some further views from BS RF perspective for LTE based broadcast.
· [bookmark: OLE_LINK35]For MBMS-dedicated cells:

· Specify a PMCH allocation of 6/7/8 MHz and corresponding MBSFN reference signals [RAN1].
· Specify corresponding signaling [RAN2, RAN3]

NOTE 0:	This part 1 REL-17 WID for RAN1/2/3 will enable a later RAN4 REL-18 part 2 WID:
		-	to 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
		in a REL-independent way starting from REL-17.
NOTE 1:	This work item shall not affect any functionality of unicast LTE, it targets only MBMS-			dedicated cells.
NOTE 2: 	The later RAN4 WI (part 2) 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.
NOTE 3:	New (dedicated) channel filters (e.g. 6/7/8 MHz filters) are not considered for the UE.
[bookmark: OLE_LINK20][bookmark: OLE_LINK14][bookmark: OLE_LINK13][bookmark: OLE_LINK10]Discussion  
2.1. RF requirements
In the following section, we want to share some further views on BS RF requirements for LTE based broadcast and the details could be found as following.
Table 1. Further analysis how to specify BS RF requirements for LTE based broadcast

	Tx requirements
	Applicability notes

	[bookmark: _Toc24574]BS output power 
	up to the declaration and no need to define any requirements

	[bookmark: _Toc22538]Output power dynamics
	

	RE power control dynamic range

	N/A, we don’t expect to have the RE power control to alleviate the co-channel interference by this approach

	Total power dynamic range
	N/A, we don’t expect the vision/sound signal of broadcast would be transmitted in the partial PRBs.

	Transmit ON/OFF power
	N/A 

	Transmitted signal quality
		

	Frequency error

	to reuse the same requirement defined in TS 36.104

	Modulation quality

	The supported the modulation order up to 256QAM and reuse the EVM requirement in TS 36.104. 1024QAM should not be applicable for LTE based broadcast. 

	Time alignment error
	FFS, this depend whether MIMO scheme is supposed to be supported for LTE based broadcast. If not, then this requirement is also not needed.

	Unwanted emissions
	

	Occupied bandwidth

	to reuse the same requirement defined in TS36.104 which is following ITU-R Recommendation SM.328

	Adjacent Channel Leakage Power Ratio
	Based on GB20600-2006, there are two mask, one is general mask as shown in first figure and second one is more stringent one which are DMTB service from 694 to 702MHz. If the upper frequency is limited to 698MHz in the system parameter part, then maybe only first one should be considered.
Mask 1 for DMTB BS:
[image: ]
	Relative freq offset /MHz
	Spectrum mask/dB

	-12
	-100

	-10.75
	-76.9

	-9.75
	-76.9

	-5.75
	-74.2

	-4.94
	-69.9

	-3.9
	-32.8

	+3.9
	-32.8

	+4.25
	-64.9

	+5.25
	-76.9

	+6.25
	-76.9

	+10.25
	-76.9

	+12
	-100



Based on the above mask, its equivalent ACLR requirement should be around [~68dBc] which is still 23dB higher than legacy TN BS ACLR requirement 45dBc, in other words, the existing FR1 WA BS ACLR requirement cannot be applicable for DMTB BS.
Mask 2 for DMTB BS:
[image: ]

	Relative freq offset /MHz
	Spectrum mask/dB

	-12
	-120

	-6
	-95

	-4.2
	-83

	-3.8
	-32.8

	+3.8
	-32.8

	+4.2
	-83

	+6
	-95

	+12
	-120



Based on the above mask, its equivalent ACLR requirement should be ~ [86dBc] which is still 41dB higher than legacy TN BS ACLR requirement 45dBc, in other words, the existing FR1 WA BS ACLR requirement cannot be applicable for DMTB BS.
The mask 2 for DMTB could be further formulated as following:



	Operating band unwanted emissions

	this depends on the outcome of coexistence study and ITU/regional regulation which was captured in [4]. Further consideration how to accommodate these requirement into the TS 36.104

	Transmitter spurious emissions

	Include new LTE based 5G terrestrial broadcast band(s) if co-location with existing 3GPP bands is considered.
The BS of different classes will have different Noise figures. Generally, in most 3GPP spec, we assume that the WA NF = 5dB, MR NF = 10dB, and LA NF = 13dB. 
For co-location BS, the MCL between DMTB BS and other TN BS should be further discussed based on its practical coexistence scenario, the its co-location spurious emission could be derived as following to reuse the legacy approach:
Therefore, the Spurious Emission Level of WA BS should be:
Spurious Emission LevelWA ＜ kT0 + NFWA  + 50dB －7dB + MCL
= 174dBm/Hz + 5dB + 50dB－7dB + MCL
The Spurious Emission Level of MR BS should be:
Spurious Emission LevelMR ＜ kT0 + NFMR  + 50dB －7dB + MCL
= 174dBm/Hz + 10dB + 50dB－7dB + MCL
The Spurious Emission Level of LA BS should be:
Spurious Emission LevelLA ＜ kT0 + NFLA  + 50dB －7dB + MCL
= 174dBm/Hz + 13dB + 50dB－7dB + MCL

	Transmitter intermodulation
	Not applicable for MPMT and HPHT since it’s not expected to have surrounding interfering gNB.
FFS for LPLT. If the practical deployment, there are also no surrounding interfering gNB next to the victim BS, then this requirement should be also not applicable.



Proposal 1: to start the discussion on BS RF requirement as proposed in table 1 for LTE based broadcast

Conclusions
In this contribution, we want to share some further views on BS RF requirements for LTE based broadcast.and proposals are made as following:
Proposal 1: to start the discussion on BS RF requirement as proposed in table 1 for LTE based broadcast
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