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1 Introduction
During last RAN#93-e meeting, a new WI was approved in [1], introducing a new operating band for NB-IoT based on FCC band plan. 
In this contribution, we provide initial analysis of the co-location and co-ex requirements for BS RF. 
2 Discussion
Referring to the EUTRA spec, the following 700MHz range bands are already defined and applicable to NAM region: 
Table 1 E-UTRA frequency bands
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode
	Region /market

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	
	

	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	FDD
	Canada, USA

	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	FDD
	Canada, USA

	14
	788 MHz
	–
	798 MHz
	758 MHz
	–
	768 MHz
	FDD
	USA

	17
	704 MHz 
	–
	716 MHz
	734 MHz
	–
	746 MHz
	FDD
	Canada, USA

	29
	N/A
	717 MHz
	–
	728 MHz
	FDD
	Canada, USA

	85
	698 MHz	–	716 MHz
	728 MHz
	–
	746 MHz
	FDD
	

	Upper_700_MHz_A_LTE
	787 MHz	–	788 MHz
	757 MHz
	–
	758 MHz
	FDD
	



One of the objectives of the WID [1] was to study the need for co-existence and/or co-location requirements: 
Study the need for any applicable co-location and/or co-existence requirements for the 700MHz NB-IoT band, considering regional regulations, and if needed specify the co-existence requirements
In general, whenever new bands are introduced, the following needs to be analysed (in relation to the co-location and co-existence requirements). For that reason, multiple BS RF specifications were listed in [] in the WID [1].
	Affected existing specifications [None in the case of Study Items]

	Spec No.
	CR
	Subject of the CR
	Approved at plenary#
	Comments

	36.101
	
	E-UTRA; UE Radio transmission and reception
	RAN#95
Mar. 2022
	Core part

	36.104
	
	E-UTRA; Base Station (BS) radio transmission and reception
	Same as above
	Core part

	36.133
	
	E-UTRA; Requirements for support of RRM
	Same as above
	Core part

	36.141
	
	E-UTRA; Base Station (BS) conformance testing
	Same as above
	Perf part

	[37.104]
	
	E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) radio transmission and reception
	Same as above
	Core part (for co-existence)

	[37.105]
	
	Active Antenna System (AAS) Base Station (BS) transmission and reception
	Same as above
	Core part (for co-existence)

	[37.141]
	
	E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) conformance testing
	Same as above
	Perf part (for co-existence)

	[38.101-1]
	
	NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone
	Same as above
	Core part (for co-existence)

	[37.145-1]
	
	Active Antenna System (AAS) Base Station (BS) conformance testing; Part 1: conducted conformance testing
	Same as above
	Perf part (for co-existence)

	[37.145-2]
	
	Active Antenna System (AAS) Base Station (BS) conformance testing; Part 2: radiated conformance testing
	Same as above
	Perf part (for co-existence)

	[38.104]
	
	NR; Base Station (BS) radio transmission and reception
	Same as above
	Core part (for co-existence)

	[38.141-1]
	
	NR; Base Station (BS) conformance testing Part 1: Conducted conformance testing
	Same as above
	Perf part (for co-existence)



Below we briefly analyse the 700MHz bands and related co-ex/co-location requirements. 
1. Co-location requirements are RAN4 derived requirements (as opposed to the regulatory requirements). They are defined as: 
· TX spurious emissions co-location requirements: These requirements may be applied for the protection of other BS receivers, i.e. the intention is to protect other BS from potential spur emissions from “our” BS. BS RF spec defined the frequency range over which that requirement applies. Those requirements are specified in section 6.6.4.4 of TS 36.104.

Table 2: Tx spur co-lo requirements for NAM 700MHz bands [TS 36.104]
	Type of co-located BS
	Frequency range for co-location requirement
	WA BS Maximum Level
	MR BS Maximum Level
	LA BS Maximum Level
	Measurement Bandwidth

	WA UTRA FDD Band XII or
E-UTRA Band 12 or NR Band n12
	699 - 716 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz

	WA UTRA FDD Band XIII or
E-UTRA Band 13 or NR Band n13
	777 - 787 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz

	WA UTRA FDD Band XIV or
E-UTRA Band 14 or NR Band n14
	788 - 798 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz

	WA E-UTRA Band 17
	704 - 716 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz

	WA E-UTRA Band 85 or NR band n85
	698 - 716 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz


Please note that the levels are the same for all bands. 

· RX co-location blocking: This additional blocking requirement may be applied for the protection of “our” BS receivers, when co-located with other BS. Those requirements are specified in section 7.6.2 of TS 36.104.

2. Co-existence requirements are regulatory requirements. They are defined as:
· Additional TX spurious emissions requirements: those requirements represent co-existence requirements, which are regulatory requirements. Those requirements are captured in section 6.6.4.3 of TS 36.104.
Table 3: Tx spur co-ex requirements for NAM 700MHz bands [TS 36.104]
	System type for E-UTRA to co-exist with
	Frequency range for co-existence requirement
	Maximum Level
	Measurement Bandwidth
	Note

	UTRA FDD Band XII or
E-UTRA Band 12 or NR Band n12
	729 - 746 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 12 or 85.

	
	699 - 716 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 12 or 85, since it is already covered by the requirement in clause 6.6.4.2. For E‑UTRA BS operating in Band 29, it applies 1 MHz below the Band 29 downlink operating band (Note 6).

	UTRA FDD Band XIII or
E-UTRA Band 13 or NR Band n13
	746 - 756 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 13.

	
	777 - 787 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 13, since it is already covered by the requirement in clause 6.6.4.2.

	UTRA FDD Band XIV or
E-UTRA Band 14 or NR Band n14
	758 - 768 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 14.

	
	788 - 798 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 14, since it is already covered by the requirement in clause 6.6.4.2.

	 E-UTRA Band 17
	734 - 746 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 17.

	
	704 - 716 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 17, since it is already covered by the requirement in clause 6.6.4.2. For E‑UTRA BS operating in Band 29, it applies 1 MHz below the Band 29 downlink operating band (Note 6).

	E-UTRA Band 85 or NR band n85
	728 - 746 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 12, 29 or 85. 

	
	698 - 716 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 85, since it is already covered by the requirement in clause 6.6.4.2. For E‑UTRA BS operating in Band 29, it applies 1 MHz below the Band 29 downlink operating band (Note 6).



The above emission levels for the co-existence with 700MHz EUTRA BS are considered to be “typical” values – no good reason was identified so far to motivate why such requirements shall not be applicable to the new Upper_700_MHz_A_LTE band.
Based on brief analysis of the co-location and co-existence requirements for 700MHz bands applicable for NAM region, the following is observed: 
Observation: for all the NAM 700MHz bands, typical co-location and co-existence requirements are applied in TS 36.104 EUTRA spec.  
Based on this the following is proposed: 
Proposal 1: based on the analysis of co-lo / co-ex requirements for the 700MHz NAM bands in EUTRA spec, initiate the work to specify related requirements also for the new 700MHz band. 
Proposal 2: confirm that co-lo / co-ex requirements are applicable to Upper_700_MHz_A_LTE band, so that [] can be removed from the WID during next RAN meeting. 
All in all, consideration of the co-ex, and co-location requirements is business-as-usual in RAN4. Those requirements, together with all other RF requirements, are to be completed before WI completion. 
2.1 Timeline
Referring to the TU allocation, this WI is expected to be completed by March 2022. According to the time budget in [1], TU was allocated for RAN4#101-e and RAN4#102-e meetings, leaving only two meetings to complete this WI. 
	
	
	
	
	1 TU = ~2h; RD: RRM/demodulation
	
	
	
	
	
	RAN
	R1
	R2
	R3
	R4RF
	R4RD
	R1
	RAN
	R1
	R2
	R3
	R4RF
	R4RD
	RAN

	leading WG
	RAT
	WI code
	WI or SI
	Title
	latest WID/SID
	rapporteur
	target
	 
	comment
	93-e Sept. 21
	106-bis-e
	116-e
	114-e
	101-e
	101-e
	107-e
	94-e Dec. 21
	108
	117
	115
	102
	102
	95 Mar. 22

	R4
	LTE
	Upper_700_MHz_A_LTE
	WI
	New WI: Upper_700_MHz_A_Block new E-UTRA Band
	RP-212618
	Puloli
	Mar.  2022
	 
	 
	0.05
	 
	 
	 
	0.25
	 
	 
	 
	 
	 
	 
	0.25
	 
	0.05



According to the RAN4 calendar, there is also RAN4 meeting 101-bis-e, scheduled January 2022. It shall be clarified if the TU allocation for Upper_700_MHz_A_LTE WI intentionally excluded RAN4#101-bis-e meeting.
[image: ]
Proposal 3: it is proposed to update the TU allocation to account for the RAN4#101-bis-e meeting, by WID update at next RAN#94-e meeting. 
3 Conclusion 
Based on the above, the following proposals are formulated:
Proposal 1: based on the analysis of co-lo / co-ex requirements for the 700MHz NAM bands in EUTRA spec, initiate the work to specify related requirements also for the new 700MHz band. 
Proposal 2: confirm that co-lo / co-ex requirements are applicable to Upper_700_MHz_A_LTE band, so that [] can be removed from the WID during next RAN meeting. 
Proposal 3: it is proposed to update the TU allocation to account for the RAN4#101-bis-e meeting, by WID update at next RAN#94-e meeting.
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