[bookmark: _Toc69408576]3GPP TSG-WG RAN4 Meeting #99e	R4-2109785
Online, 19th – 28th May, 2021

Source: 				Nokia, Nokia Shanghai Bell
Title: 				TP to TR 38.860 on Coexistence for APT 600 MHz
Agenda Item: 	10.4.3 [FS_NR_600MHz_ext]
Document for:	Approval
Introduction
In RAN4#98-bis-e, way-forward on coexistence with RAS and DTV was agreed [1]. This contribution further discusses open issues about DTV coexistence, then we propose a text proposal to TR 38.860 regarding the frequency arrangements B1 or B2. The options are illustrated below.
Option B1:
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Option B2:
[image: ]
Option B2a:
The option B2a is based on band n71 and a new band, i.e., the upper duplexer of B2 is specified as a new independent band.

Discussion
Coexistence with Broadcast service
Although the exact regulatory requirement between broadcast service and IMT in 600 MHz is not specified in APT region, the coexistence requirement with broadcasting studied during the work item of band 71 [4] should be reused as much as possible. The guard band of 7 MHz is considered minimum for the coexistence of broadcast and IMT downlink. In case of band 71, there is 9 MHz guard band towards the closest broadcasting channel (CH36). It is proposed that the same assumption, i.e., minimum 7 MHz guard-band is assumed for APT. 
Observation 1: Option B1 and B2/B2a can coexist with the broadcast service below 610 and 605 MHz, respectively, assuming the minimum guard-band of 7 MHz.
Open issues in the WF [1] was the frequency separation of DTV for BS and blocking requirement for UE.
TV channel raster may vary from country to country (6, 7 or 8 MHz); option B2 may require one more TV channel vacated compared from B1. (It is CH36 in case of FCC arrangement.)
Observation 2: Option B1 may require vacating one more TV channel depending on TV channel raster.
Proposal 1: Minimum 7 MHz separation with DTV shall be assumed.
Proposal 2: For Option B1, the highest DTV channel shall be contained below 605 MHz. In case of FCC channel arrangement, the protection from CH36 is not required for UE but only from CH35.

Coexistence with RAS
In the WF [1], it was agreed in RAN4#98-bis-e that
For the frequency arrangements B1, B2 and B2a, it is agreed that
· no BS spurious emissions limits be specified for protection of RAS;
· protection of RAS is up to each Administration
The text proposal is provided in Annex aligned with this agreement for RAS and our proposal for DTV.
Conclusion
The text proposal is provided in Annex to implement the above agreements and proposals.
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Annex TP to TR 38.860 v0.2.0
6.3	Nearby non-3GPP Services 
[bookmark: _Toc69408577]6.3.1	Introduction
Existing primary operations near the 600 MHz Band in APT include Television services and Radio Astronomy Service (RAS), which are entitled to interference protection from 600 MHz broadband wireless services. Unlicensed TV white space device (secondary service) may be allowed in APT which is not further discussed assuming that specific protection from 600 MHz broadband is not required, other than required for DTV protection. 
Coexistence issues and possible impacts on 600 MHz band RF requirements are analysed below.
[bookmark: _Toc69408578]6.3.2	Coexistence between 600 MHz and TV Services
Coexistence with DTV was studied in [5], which can be assumed as a baseline for the APT band, too.
Broadcast TV services and Band 71/n71 Downlink are separated by 9 MHz guard band (including channel 37) for FCC channel arrangement, which is 2 MHz larger than the minimum frequency separation required by FCC to protect against a TV transmitter interfering with a mobile broadband UE receiver and an BS transmitter interfering with a TV receiver. Being such protection guard band evaluated considering the emission limit specified, no additional emission limits to protect TV services are considered necessary to be included in RF requirements for Band 71/n71.
The same guard band assumption as band 71/n71 is assumed for both B1 and B2/B2a arrangement in APT, i.e., 9 MHz guard band is available between the APT 600 MHz band and DTV service, i.e., B2/B2a option only requires protection of (or from) 608 MHz, while B1 option requires protection of (from) 603 MHz. Thus, the guard band for B2/B2a is the same as band 71/n71, while the guard band for B1 must be shifted by 5 MHz downward.
The TV channels that do not have sufficient guard band shall not be used. For example, with FCC arrangement, CH36 cannot be used for option B1.
Regarding the blocker level, the highest likely television signal that a wireless device may experience is -15dBm (before antenna gain is applied) as summarized in [5]. The presence of broadcast TV operations in the close channel (CH35/CH36 in case of FCC channel arrangement for Option B1/B2, respectively) requires such RX power level in the definition of UE in band blocking requirement in the same way as band 71/n71.
[bookmark: _Toc69408579]6.3.3	Coexistence between 600 MHz Radio Astronomy Service (RAS)
Radio Astronomy Service (RAS) is a receive-only service that uses highly sensitive receivers to examine and study radio waves of cosmic origin. The band 606-614 MHz in China and the band 608 - 614 MHz in India are allocated to the radio astronomy service on a primary basis in China and the band 608 - 614 MHz [6]. No further detail is available about the coexistence of RAS with IMT in [6].
FCC requires the geographical separation of 600 MHz base station from the RAS telescopes [5]. This requirement is assumed as a baseline for the coexistence with RAS also for APT region until further detail is provided by these administrations. Therefore, no additional base station emission limit is considered to protect RAS.
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