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Introduction
In the RAN#102 meeting, Study on solutions for Ambient IoT (Internet of Things) in NR has been approved and it’s expected to start the normative work from this April meeting. In the last RAN4#110bis meeting, we have reached some initial consensus on the deployment scenarios and spectrum usage, however there are still some remaining issues. In this contribution, we would like to share some further views on these remaining issues.   
	RAN4#110bis meeting:
Way forward for co-existence evaluation
Topic 2-1: Deployment scenario
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 marco 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)
Agreement:
· RAN4 to first evaluate co-existence for deployment scenario of option 1-1 and 1-2, and further study option 2-1 and 2-2.

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.
Agreement:
· For D2T2 co-existence evaluation, Legacy NR gNB are outdoor macro gNB, AIoT intermediate UE/CW/devices are all indoors.
· Consider option 1-1 and option 1-2 as the starting point

Topic 2-2: Spectrum usage
Issue 2-2-1: Spectrum usage for R2D in D1T1
Option 1: FDD DL spectrum for R2D
Option 2: FDD UL spectrum for R2D
Agreement: 
· FFS on whether to prioritize FDD DL spectrum for R2D for D1T1 for co-existence evaluation.

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
Topic 2-3: Spectrum deployment mode
Issue 2-3-2: Priorities of spectrum deployment mode for co-existence evaluation
Agreement:
· Prioritize the following spectrum deployment mode for RAN4 co-existence evaluation
· A-IoT is located within a NR transmission bandwidth configuration
· A-IoT which is operating indoor shares in-band spectrum with outdoor macro BS
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2.1. Deployment scenarios 
2.1.1  Deployment scenarios for D1T1
Regarding the deployment for D1T1, it was agreed to prioritize option 1-1 and 1-2 and further discuss the option 1-3 and 1-4. 
For the option 1-1, the legacy UE to be coexisting with is assumed to be outdoors based on the assumptions without 900MHz indoor BS deployed in some operator’s commercial network, however even without any 900MHz indoor BS deployed, the legacy UE is still supposed to continue the L3 measurements at 900MHz frequency and L3 measurement at other frequency (e.g. 2.6GHz) once entering the indoor scenarios and handover to the targeted frequency according to the network handover strategy. In addition, the legacy UE might also need to continue the L3 measurement at 900MHz frequency in case of leaving the indoor scenario to outdoor scenario or channel quality of indoor might be too poor for connection due to the indoor blockage. In other words, option 1-2 should be taken into account by default even under the deployment assumption for option 1-1.
Proposal 1: for D1T1 deployment scenario, Option 1-2 should be taken into account as baseline even under the assumptions of without 900MHz indoor BS deployed. 

For the option 2-1 and 2-2, based on the deployment scenarios captured in the A-IoT WID, the co-site deployment between A-IoT BS and NR/LTE BS should be considered at least. In addition, it is valid without any 900MHz indoor BS deployment for some operators, however this might be not applicable for other operators, and A-IoT system might also operate at other frequency range with indoor deployment e.g. 2GHz according to some operator’s request. Based on above considerations, option 2-1 and 2-2 should be also considered. 
	A. [bookmark: _Hlk160560296]Deployment Scenarios with the following characteristics, referenced to the tables in Clause 4.2.2 of TR 38.848:
· Deployment scenario 1 with Topology 1
· Basestation and coexistence characteristics: Micro-cell, co-site
·   Deployment scenario 2 with Topology 2 and UE as intermediate node, under network control
· Basestation and coexistence characteristics: Macro-cell, co-site
· The location of intermediate node is indoor


Proposal 2: for D1T1 deployment scenario, Option 2-1 and 2-2 should be also considered according to the WID description. 

Regarding the difference between option 2-1 and 2-2, from our understanding, it’s highly dependent on the required power boosting level for A-IoT carriers/PRBs. Option 2-2 without any power limitation should be worst case from adjacent channel leakage perspective. 
Proposal 3: for D1T1 deployment scenario, Option 2-2 could be treated as worse case compared with option 2-1. 

2.1.2  Deployment scenarios for D2T2
Similar analysis for the legacy UE assumption in D1T1 is also applicable for D2T2. therefore Option 1-2 in D2T2 deployment scenario should be taken into account as baseline even under the assumptions of without 900MHz indoor BS deployed. 
Proposal 4: for D2T2 deployment scenario, Option 1-2 should be taken into account as baseline even under the assumptions of without 900MHz indoor BS deployed. 
2.2. Spectrum usage 
In last RAN4 meeting, there were some initial discussions on the spectrum usage for R2D and CW signal/back scattering signals. 
For the R2D spectrum usage, we reached the consensus for D2T2 deployment scenario with uplink spectrum assumption, however for D1T1 deployment scenario, the spectrum usage is still kept open. In the following section, we would like to provide some further understandings on this spectrum usage. 
Table 1. the analysis for spectrum usage of D1T1
	Deployment scenarios
	R2D 
	CW signal/Backscattering
	Pros
	Cons
	Recommendation

	Option 1-1
	DL
	DL
	To follow the BS output limitation as FR1 MR and LA BS at least; 
	1) The impacts of R2D/CW signals towards the the legacy UE; 
2) Some potential impacts of legacy BS transmission on A-IoT BS reception with some deployment isolation separation; 
	√

	
	UL
	UL
	No impacts on the legacy UE reception
	1) the impacts of R2D/CW signals towards the the legacy BS. 
2) Some potential limitation on uplink power transmission and exact regulatory requirement is not decided yet.  
	√

	
	DL
	UL
	
	
	

	Option 1-2

	DL
	DL
	To follow the BS output limitation as FR1 MR and LA BS at least; 
	1) The impacts of R2D signals towards the the legacy UE e.g. CW signal and R2D signal
2) Some potential impacts of legacy BS transmission on A-IoT BS reception;
	√

	
	UL
	UL
	No impacts on the legacy UE reception
	1) the impacts of R2D signals towards the the legacy BS, add some filtering to reject the CW signal interference or R2D interference signal. 
2) Some potential limitation on uplink power transmission and exact regulatory requirement is not decided yet.
	√

	
	DL
	UL
	
	3) 
	√

	Option 2-1

	DL
	DL
	To follow the BS output limitation as FR1 MR and LA BS at least; 
	1) The impacts of R2D signals towards the the legacy UE e.g. CW signal and R2D signal;
2) The impacts of legacy BS transmission on A-IoT BS reception similar as SBFD due to co-site deployment. 

	×

	
	UL
	UL
	No impacts on the legacy UE reception
	1) the impacts of R2D/CW signals towards the the legacy BS. 
2) Some potential limitation on uplink power transmission and exact regulatory requirement is not decided yet.  
	√

	
	DL
	UL
	
	3) 
	

	Option 2-2

	DL
	DL
	To follow the BS output limitation as FR1 MR and LA BS at least; 
	1) The impacts of R2D/CW signals towards the the legacy UE e.g. CW signal and R2D signal;
2) The impacts of legacy BS transmission on A-IoT BS reception similar as SBFD due to co-site deployment. 

	×

	
	UL
	UL
	No impacts on the legacy UE reception
	1) the impacts of R2D/CW signals towards the the legacy BS. 
2) Some potential limitation on uplink power transmission and exact regulatory requirement is not decided yet.  
	√

	
	DL
	UL
	
	3) 
	

	Note 1:  Prioritize device 1 and 2a without a frequency shifter for coexistence evaluation.





Conclusions
In this contribution, we shared some further views on the deployment scenarios and spectrum usage and proposals are made as following: 
Proposal 1: for D1T1 deployment scenario, Option 1-2 should be taken into account as baseline even under the assumptions of without 900MHz indoor BS deployed. 
Proposal 2: for D1T1 deployment scenario, Option 2-1 and 2-2 should be also considered according to the WID description. 
Proposal 3: for D1T1 deployment scenario, Option 2-2 could be treated as worse case compared with option 2-1. 
Proposal 4: for D2T2 deployment scenario, Option 1-2 should be taken into account as baseline even under the assumptions of without 900MHz indoor BS deployed. 
Proposal 5: please check the technical analysis for spectrum usage of D1T1 in Table 1. 
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