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1.	Introduction
New RAN4 lead WI [1] was approved with the BS RF objective as follows:

· 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].

· …


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.

WID [1] has other objectives for UE RF requirements, but this document only addresses band definition and BS requirements. 
The operation of transmitters in the spectrum range 470 – 698 MHz which is allocated worldwide to the broadcasting service in the Radio Regulations of ITU-R is governed by regulatory frameworks and bilateral agreements between affected administrations. In ITU-R Region 1 the GE06 Agreement and Plan are such a regulatory framework. In Region 2 and 3 different rules are applied as provided for example in [2], [3] or [4].
2. 	Discussion
SWR [5] is one of the regional German public broadcasting companies. SWR is a member of the European Broadcasting Union (EBU) [6]. The EBU is the world’s leading alliance of Public Service Media (PSM) organisations. It is a not-for-profit organisation representing 112 member organisations in 56 countries.
SWR has been actively contributing to the specification of LTE based 5G Terrestrial Broadcasting (in brief 5G Broadcast) from the very first days of the EnTV study item in 2015. 
Broadcaster plan to deploy 5G Broadcast network in the band 470 – 698 MHz. In order to ensure compatibility between different services in this band. RAN4 needs to define the relevant technical parameters such ACS, ACLR, in-band and out-of-band blocking. It is proposed to derive necessary parameters from the existing technical documentation of the ITU-R for the broadcasting service. 
For example, ITU-R Recommendation BT.1368-13 [7] provides in Attachment 3 to Annex 2 (p68) formulas which link ACS and ACLR with the protection ratio (PR) used when planning and deploying networks of the broadcasting service. 
In ITU-R Region 1 the usage of the band 470 – 694 MHz is governed by the GE06 Agreement. Operation of DTT transmitters using 8 MHz bandwidth need to meet an uncritical out-of-band emission mask as given in Annex 2 of [8] in Figure 6 and Table 3. This mask is mandated by the GE06 Agreement which is based on ETSI Standard EN 302 296 [9]. Table 4.5 and 4.8 of [9] provide ACLR values for different types of transmitters. For convenience these two tables are copied here.
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Planning criteria, including protection ratios, for second generation of digital terrestrial television broadcasting systems in the UHF band can be found in [10].
A methodology to derive the necessary parameters, i.e. ACLR and ACS, can be outlined as follows:
1) Using the emission mask from ITU-R Recommendation BT.1206-3 a value for the ACLR can be calculated by integrating over the occupied bandwidth of the interfered systems at a selected frequency offset between wanted and interfering signal.
2) The formula given in Attachment 3 Annes 2 of ITU-R Recommendation BT.1368-13 links ACS, ACLR and PR. Using the calculated ACLR value and selecting appropriate PR values from ITU-R Recommendation BT.2033 allows to calculate the ACS value which needs to be met by the terminal.
The same methodology can be applied for ITU-R Regions 2 and 3 in order to derive the necessary values. However, the calculations have to be based on the applicable regulatory technical documentation, respectively. 
Proposal 1:	Derive the required values for ACLR and ACS values by the outlined methodology based on 			ITU-R Recommendations or equivalent regulatory documentation. 
Summary
Based on the discussion the following is proposed to achieve the objectives of the WI:
Proposal 1:	Derive the required values for ACLR and ACS values by the outlined methodology based on 			ITU-R Recommendations or equivalent regulatory documentation. 
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Table 4.5: OOB limits for transmitter classification L2 and L3

Transmitter First adjacent channel ACLR ‘Second adjacent channel ACLR
Classification (@B) (@B)
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[NGTE 1 The first and second adjacent channel frequency ofsets are defined as 8 MHz and 16 MHz
respectively for UHF transmiters and 7 MHz and 14 MHz respectively for VHF transmitters.

INOTE 2: The integration bandwidth for the victim channel is defined as 7 MHz for VHF transmitters and 8 MHz
for UHF transmitters.





image2.png
UHF DVB-TT2 VHF DVB-T7T2
Transmi ACLR limits ACLRlimits  |LTE-800 ACLR limits [LTE-700 ACLR limits
e | (see note 1) (see note 2) (see note 3) (soe note 3)
lassif Offset | ACLR | Offsot | ACLR | Offsot | ACLR | Offsst | ACLR
M) | ©5) | (M) | (05) | ey | () | (MHy | (6B)
HE 261 +7) 261 +10 268 +18 286
(critcal ACLR) T > 87 14 287 20 386 NA NA

INOTE 1 The ACLR limis are derived by integration of the criical mask defined in table 4.6 over the victm

'DVB-T/T2 bandwidth of 8 MHz.

INOTE 2: For VHF DVB-T2 systems (7 MHz channels) the victim DVB-T/T2 service integration bandwicth is

7 MHz.

INOTE 3: These values apply only for UH transmitters. The victim service inteqration bandwidth is 10 MHz.





