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Introduction
In this paper, we present our overview for A-IoT deployment scenario and spectrum usage.
Discussion
In WF [1], the deployment scenario is stated as below:
Issue 2-1-1: deployment scenarios for D1T1
Option 1-1: Legacy NR gNB are outdoor macro gNB while AIoT reader/CW/devices are all indoors. Legacy NR UE is only allowed outdoors.
Option 1-2: Legacy NR gNB are outdoor macro gNB while AIoT reader/CW/devices are all indoors. Legacy NR UE is indoor accessing to outdoor NR macro gNB
Option 2-1: Legacy NR gNB are co-located with AIoT reader and CW. All of NR and AIoT BS/UE/Reader/Device/CW are indoors. AIoT reader /CW and Legacy gNB share same hardware
Option 2-2: Legacy NR gNB are co-located with AIoT reader and CW. All of NR and AIoT BS/UE/Reader/Device/CW are indoors. AIoT reader /CW and Legacy NR gNB do not share same hardware. (less limitation on the power boosting)
Issue 2-1-2: deployment scenarios for D2T2
Option 1-1:  Legacy NR gNB are outdoor macro gNB, AIoT intermediate UE/CW/devices are all indoors. Legacy NR UE is only allowed outdoor.
Option 1-2:  Legacy NR gNB are outdoor macro gNB, AIoT intermediate UE/CW/devices are all indoors. Legacy NR UE is indoor.
For D1T1, option 2-x is preferred starting coexisting scenario as the new A-IoT reader with CW in topology or out of topology is co-located with legacy NR gNB. However, for device 1 and 2a which has a need of CW signal, when CW is transmitted in UL spectrum the A-IoT BS with CW inside topology cannot co-locate with legacy gNB as there is no way to comply with the co-located BS or protection of its own receiver referencing to the requirement below in 38.104. 
[bookmark: _Ref165555470]When CW is transmitted in UL spectrum within topology scenario, A-IoT BS cannot co-locate with legacy NR gNB.
[bookmark: _Toc21127511][bookmark: _Toc29811720][bookmark: _Toc36817272][bookmark: _Toc37260189][bookmark: _Toc37267577][bookmark: _Toc44712179][bookmark: _Toc45893492][bookmark: _Toc53178214][bookmark: _Toc53178665][bookmark: _Toc61178891][bookmark: _Toc61179361][bookmark: _Toc67916657][bookmark: _Toc74663255][bookmark: _Toc82621795][bookmark: _Toc90422642][bookmark: _Toc106782835][bookmark: _Toc107311726][bookmark: _Toc107419310][bookmark: _Toc107474937][bookmark: _Toc114255530][bookmark: _Toc115186210][bookmark: _Toc123049024][bookmark: _Toc123051943][bookmark: _Toc123054412][bookmark: _Toc123717513][bookmark: _Toc124157089][bookmark: _Toc124266493][bookmark: _Toc131595851][bookmark: _Toc131740849][bookmark: _Toc131766383][bookmark: _Toc138837605][bookmark: _Toc156567426]6.6.5.2.2	Protection of the BS receiver of own or different BS
This requirement shall be applied for NR FDD operation in order to prevent the receivers of the BSs being desensitised by emissions from a BS transmitter. It is measured at the transmit antenna connector for BS type 1-C or at the TAB connector for BS type 1-H for any type of BS which has common or separate Tx/Rx antenna connectors / TAB connectors.
The spurious emission basic limits are provided in table 6.6.5.2.2-1.
Table 6.6.5.2.2-1: BS spurious emissions basic limits for protection of the BS receiver
	BS class
	Frequency range
	Basic limits
	Measurement bandwidth
	Note

	Wide Area BS
	FUL,low – FUL,high
	-96 dBm
	100 kHz
	

	Medium Range BS
	FUL,low – FUL,high
	-91 dBm
	100 kHz
	

	Local Area BS
	FUL,low – FUL,high
	-88 dBm
	100 kHz
	

	NOTE 1:	For BS operating in band n104, the basic limit is increased by 1dB.
NOTE 2:	For BS operating in regions where a band is only partially allocated for NR operations (e.g. band n28), this requirement only applies in the UL frequency range of the partial allocation.



Table 6.6.5.2.4-1: BS spurious emissions basic limits for BS co-located with another BS
	Type of co-located BS
	Frequency range for
	Basic limits
	Measurement
	Note

	
	co-location requirement
	WA BS
	MR BS
	LA BS
	bandwidth
	

	UTRA FDD Band VIII or E-UTRA Band 8 or NR Band n8
	880 – 915 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	



[bookmark: _Ref166502723]CW should transmit in DL spectrum to avoid the de-sense of its own receiver for inside topology.
From the observation above, it can be seen that unless CW is transmitted in DL spectrum, the co-location spurious requirement or protection of own receiver cannot be met for the option 2-x. However, if the CW is transmitted in DL spectrum, the A-IoT device needs to have the frequency shift capability so the backscattered signal can be within UL spectrum. With the RAN4 agreement below, it is not possible and therefore, option 2-x is not valid scenario for inside topology and for CW transmission in UL spectrum or DL spectrum irrespectively.
Issue 2-5-1: device type
Agreement:
· Prioritize device 1 and 2a without a frequency shifter for coexistence evaluation.

Then if the CW is outside topology, the CW node could act as another UE transmitting in UL spectrum. But in this case,  A-IoT device 1/2a has an RF ED detector which has no in-band selectivity. The adjacent channel signal from legacy NR gNB may block the wanted signal in the A-IoT DL receiving. Such blocking may happen even if R2D use the UL spectrum (Legacy UE transmission block the A-IoT receiving). 
Though the above analysis is for device 1 and 2a, the co-location of legacy NR BS may still be possible for device 2b if no RF ED architecture for device 2b would be agreed,
[bookmark: _Ref165555480]Option 2-x is not valid scenario for in topology irrespective CW transmission in UL or DL spectrum.
[bookmark: _Ref165624876]Co-located legacy BS and A-IoT BS should be studied for device 2b if device 2b architecture would exclude the RF ED architecture.
The above discussion is summarized in table below:
Table 1: A-IoT BS  co-located with legacy NR BS issue with different spectrum usage
	
	D2R spectrum
	DL spectrum
	UL spectrum

	R2D spectrum 
	
	
	

	DL spectrum
	A-IoT BS needs to receive at DL spectrum, NOT possible as co-located legacy NR BS transmitting at DL spectrum
	· CW transmission in topology cannot meet the co-location requirement 
· DL from legacy BS may block the A-IoT received signal

	UL spectrum
	R2D transmission in UL spectrum cannot meet the co-location requirement
	Legacy UE may block the A-IoT receiving 



From the above discussion, so A-IoT BS cannot co-located with legacy NR, then the question is that if it can co-locate with another A-IoT BS from another operator. This needs to be tested in simulation as the grid shift could be applied if the A-IoT BSs cannot co-located.
For spectrum deployment usage in below issues. 
Issue 2-2-1: Spectrum usage for R2D in D1T1
Option 1: FDD DL spectrum for R2D
Option 2: FDD UL spectrum for R2D
Issue 2-2-2: Spectrum usage for CW transmission in D1T1 for the case that D2R backscattering is transmitted in the same carrier as CW for D2R backscattering
For the case that D2R backscattering is transmitted in the same carrier as CW for D2R backscattering, and for topology 1, the following cases for CW transmission are studied.
· Case 1-1: CW is transmitted from inside the topology, transmitted in DL spectrum
· Case 1-2: CW is transmitted from inside the topology, transmitted in UL spectrum
· Case 1-4: CW is transmitted from outside the topology, transmitted in UL spectrum

Agreement:
· For the case that D2R backscattering is transmitted in the same carrier as CW for D2R backscattering, consider the following for co-existence evaluation
· CW transmits in either UL or DL spectrum
· FFS on inside topology and outside topology.
Issue 2-2-4: Spectrum usage for R2D in D2T2
Agreement: 
· Use FDD UL spectrum for R2D in D2T2.

Issue 2-2-5: Spectrum usage for CW transmission in D2T2 for the case that D2R backscattering is transmitted in the same carrier as CW for D2R backscattering
For the case that D2R backscattering is transmitted in the same carrier as CW for D2R backscattering, and for topology 2, the following cases for CW transmission are studied.
· Case 2-2: CW is transmitted from inside the topology (i.e., intermediate UE), transmitted in UL spectrum
· Case 2-3: CW is transmitted from outside the topology, transmitted in DL spectrum 
· Case 2-4: CW is transmitted from outside the topology, transmitted in UL spectrum
Agreement: 
· For the case that D2R backscattering is transmitted in the same carrier as CW for D2R backscattering
· Use UL spectrum as the starting point for co-existence evaluation.
· It won’t preclude the use of DL for backscattering transmission.
· FFS on the minimum distance between the intermediate UE and A-IoT device
For R2D in D1T1, our preference is to DL spectrum. For D2R, the UL spectrum should be used as there is no frequency shift capability assumed in A-IoT device. This also gives the chance to reuse the BS hardware design. For D2T2, the D2R could employ the DL spectrum to reuse the receiver front-end.  As the A-IoT device should be same regardless of whether it talks to A-IoT BS or immediate UE, it should be capable to receive either from A-IoT BS using DL spectrum and receive immediate UE using UL spectrum. From this perspective, A-IoT should not be equipped with a RF BPF to discriminate the UL spectrum or DL spectrum. 
[bookmark: _Ref165555490]For R2D in D1T1, DL spectrum is used and for D2R, UL spectrum should be used.
[bookmark: _Ref165555500]For D2R in D2T2, UL spectrum should be used.
[bookmark: _Ref165555509]A-IoT device 1/2a should not be equipped with a RF BPF to discriminate the UL spectrum or DL spectrum.

Conclusions
In this contribution, we present our overview on the A-IoT deployment scenario and spectrum usage with below proposal:
Observation 1 When CW is transmitted in UL spectrum within topology scenario, A-IoT BS cannot co-locate with legacy NR gNB.
Observation 2 CW should transmit in DL spectrum to avoid the de-sense of its own receiver for inside topology.
Observation 3 Option 2-x is not valid scenario for in topology irrespective CW transmission in UL or DL spectrum.
Proposal-1:Co-located legacy BS and A-IoT BS should be studied for device 2b if device 2b architecture would exclude the RF ED architecture.
Proposal-2: For R2D in D1T1, DL spectrum is used and for D2R, UL spectrum should be used.
Proposal-3: For D2R in D2T2, UL spectrum should be used.
Proposal-4: A-IoT device 1/2a should not be equipped with a RF BPF to discriminate the UL spectrum or DL spectrum.
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