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1. Introduction
In RAN4#110bis meeting, the co-existence scenario of ambient IoT has been fully discussed. Also an LS from RAN1 [1] has been received for the evaluation scenarios and assumptions. Hence, we would like to further discuss the RAN4 co-existence simulation assumption together with the RAN1 agreed evaluation scenarios and assumptions.
2. Discussion
In the WF [2] agreed in the last RAN4#110bis meeting, couple of agreements have made for the deployment scenario and also the spectrum usage for A-IoT. During the alignment with RAN1 study, it can be observed that in both groups there are some agreements will influent each other. As to keep the same assumption inside 3GPP WGs is quite important for the specific study to reach a consensus, we would like to further discuss with the RAN1 LS as well as RAN4 agreements.
Below table 1 is agreed for scenarios of evaluation for RAN1. 
Table 1 RAN1 simulation scenario
	Scenario
	CW Inside/outside topology
	Diagram of the scenario
	Description of the scenario
	Device 1/2a/2b 
	CW spectrum
	D2R spectrum
	R2D spectrum

	D1T1-A1
	CW inside topology
	[image: ]
	· CW node inside topology 1
· ‘CW’ in CW2D and ‘R2’ in D2R are different
· ‘CW’ in CW2D and ‘R1’ in R2D are same
· ‘R1’ in R2D and ‘R2’ in D2R are different
	Device 1, 2a
	Case 1-1 (inside topology, DL)
Case 1-2 (inside topology, UL)
	Same as CW
	

	D1T1-A2
	
	[image: ]
	· CW node inside topology 1
· same ‘CW’ and ‘R’ node for CW2D, D2R and R2D
	
	Same as D1T1-A1
	Same as CW
	

	D1T1-B
	CW outside topology
	[image: ]
	· CW node outside topology 1
· ‘CW’ in CW2D and ‘R’ in D2R are different
· ‘CW’ in CW2D and ‘R’ in R2D are different
· ‘R’ in R2D and ‘R’ in D2R are same
	
	Case 1-4 (outside topology, UL)
	Same as CW
	

	D1T1-C
	No CW
	[image: ]
	· No CW Node.
	Device 2b
	N/A
	UL
	

	D2T2-A1

	CW inside topology
	[image: ]
	· CW node inside topology 2
· ‘CW’ in CW2D and ‘R2’ in D2R are different
· ‘CW’ in CW2D and ‘R1’ in R2D are same
·  ‘R1’ in R2D and ‘R2’ in D2R are different
· BS communicates with R1 and R2
	Device 1, 2a
	Case 2-2 (inside topology, UL)
	Same as CW
	

	D2T2-A2
	
	[image: ]
	· CW node inside topology 2
· same ‘CW’ and ‘R’ node for CW2D, D2R and R2D
· BS communicates with R
	
	Same as D2T2-A1
	Same as CW
	

	D2T2-B
	CW outside topology
	[image: ]
	· CW node outside topology 2
· ‘CW’ in CW2D and ‘R’ in D2R are different
· ‘CW’ in CW2D and ‘R’ in R2D are different
· ‘R’ in R2D and ‘R’ in D2R are same
· BS communicates with R
	
	Case 2-3 (outside topology, DL)
Case 2-4 (outside topology, UL)
	Same as CW
	

	D2T2-C
	No CW
	[image: ]
	· No CW Node.
· BS communicates with R
	Device 2b
	N/A
	FFS

	

	Note: this table is for the case where D2R is in the same spectrum as CW2D.


Some observations to be emphasized here. 
[bookmark: _Hlk165985677][bookmark: _Hlk165985726]Firstly, RAN1 has also considered the scenario C for no CW of device 2b while RAN4 has already agreed to focus on device 1/2a with CW backscattering. However, as can be seen for the D1T1-C and D2T2-C scenario, the device 2b is quite similar with the device 2a and the only difference is no specific CW included in the whole system. Furthermore, device 2b which can consume more energy is assumed to have better filtering capability and hence better adjacent channel selectivity and frequency accuracy can be achieved. In such case, if the device 2a co-existence study is concluded as feasible, the same conclusion can be applied to device 2b for scenario C.
Observation 1: For deployment scenario C for D1T1 and D2T2, device 2b is quite similar to device 2a in scenario A and B.
Observation 2: With larger energy consumption, device 2b can have better adjacent channel selectivity and frequency accuracy.
Proposal 1: If the device 2a co-existence study is concluded as feasible, the same conclusion can be applied to device 2b for scenario C.
Secondly, For D2T2-A1/A2 scenario, the spectrum usage for CW is set as “Case 2-2 (inside topology, UL)” as shown in the table 1. Also the D2R spectrum is the same as CW. In such case, for D2T2-A1/A2 scenario, it can be observed that RAN1 only evaluate the UL spectrum for CW as well as the D2R link. While in RAN4 agreement, it has been agreed that use UL as starting point and do not preclude DL. However, indeed RAN4 has not differentiate the A1/A2 and B scenario with such agreement.
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
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


Observation 3: In RAN1 agreement, UL spectrum is used for CW and D2R for D2T2-A1/A2 scenario.
Observation 4: RAN4 agreement for D2T2 on CW and D2R has not differentiate A1/A2 and B scenario.
Based on observation 3 and 4, it can be agreed that for D2T2-A1/A2 scenario which is the CW is inside topology, RAN4 can follow RAN1 agreement to use UL spectrum for CW and D2R. 
Proposal 2: For D2T2-A1/A2 scenario, RAN4 can follow RAN1 agreement to use UL spectrum for CW and D2R.
However, for D2T2-B scenario which is CW outside of topology, from table 1, it can be observed that both UL and DL are considered for CW and corresponding D2R backscattering spectrum. This is also in line with the RAN4 agreement that do not preclude the DL spectrum as captured in RAN4 WF. Furthermore, from our understanding, it is better to use the DL spectrum for D2T2-B scenario. As discussed online in the last meeting, to use DL spectrum for CW as outside topology follows the normal FDD spectrum usage. The CW node transmit in DL spectrum can be treated as a normal BS and the D2R backscattering signal in DL spectrum so that the UE as intermediate node receives the D2R in DL. Also, as commented online, if the UL spectrum is used for D2T2-B scenario, the UE needs to simultaneously transmit NR in UL and also receive the D2R in UL spectrum. The only capable solution is TDM as half duplex which for sure not a good solution for FDD operation.
Observation 5: Current both UL and DL is considered for CW and D2R for D2T2-B scenario in both RAN1 and RAN4 agreement.
Observation 6: Use DL spectrum for CW node follows the normal FDD operation spectrum usage.
Observation 7: Use UL spectrum for CW node needs UE operation in TDD manner for UL transmit and D2R receiving.
 Proposal 3: For D2T2-B scenario, use DL spectrum for CW node as outside topology.
Thirdly, for R2D spectrum usage, RAN1 has no agreement yet. While in RAN4 co-existence simulation, for D2T2, the R2D spectrum has been agreed as UL; for D1T1 both UL and DL are considered. In such case it might be better for RAN4 also inform RAN1 the status of co-existence simulation assumptions so that at least the spectrum usage part is aligned. 
Proposal 3: To send LS to RAN1 to inform the co-existence simulation assumption.
3	Conclusions
In this contribution, we give further discussion on deployment scenarios and spectrum usage for A-IoT. The Observations and proposals are listed.
Observation 1: For deployment scenario C for D1T1 and D2T2, device 2b is quite similar to device 2a in scenario A and B.
Observation 2: With larger energy consumption, device 2b can have better adjacent channel selectivity and frequency accuracy.
Observation 3: In RAN1 agreement, UL spectrum is used for CW and D2R for D2T2-A1/A2 scenario.
Observation 4: RAN4 agreement for D2T2 on CW and D2R has not differentiate A1/A2 and B scenario.
Observation 5: Current both UL and DL is considered for CW and D2R for D2T2-B scenario in both RAN1 and RAN4 agreement.
Observation 6: Use DL spectrum for CW node follows the normal FDD operation spectrum usage.
Observation 7: Use UL spectrum for CW node needs UE operation in TDD manner for UL transmit and D2R receiving.
Proposal 1: If the device 2a co-existence study is concluded as feasible, the same conclusion can be applied to device 2b for scenario C.
Proposal 2: For D2T2-A1/A2 scenario, RAN4 can follow RAN1 agreement to use UL spectrum for CW and D2R.
Proposal 3: To send LS to RAN1 to inform the co-existence simulation assumption.
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