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1. Introduction
In RAN4#110bis meeting, the co-existence evaluation for A-IoT has been discussed. Due to limited time, mostly the scenarios and spectrum usage has been discussed and agreed while for the co-existence simulation, many aspects have been left open. The evaluation cases are captured in the WF [1]. Hence in this paper we try to give further discuss.
2. Discussion
Based on RAN1 LS [2], the evaluation parameters such as CW power and BS power and UE power are provided. From our observation, the BS output power is 38dBm for indoor, the UE output power is 23dBm as PC3 and for the CW power, it is 23dBm in UL spectrum while 38dBm in DL spectrum. Based on such observation, the CW signal TX can be treated as a BS in DL spectrum or as a UE in UL spectrum. 
	No.
	Item
	Reader-to-Device
	Device-to-Reader

	[1E]
	Total Tx Power (dBm) 
	· For BS in DL spectrum for indoor
· 33dBm(M), FFS: 38dBm(O), one smaller value [FFS: 23 or 26] dBm(M) 
· FFS: additional constraints on PSD
· FFS: For UE in DL spectrum for indoor
· For UL spectrum for indoor, 
· 23dBm (M)
· FFS: 26dBm(O)

Other valuesare NOT precluded subject to future discussion.


	· For device 1/2a:
· D2R-CWRxPower-Alt1:
· Company to report CW Tx/Rx power together with CW2D distance (see [1E1]~[1E5])
· D2R-CWRxPower-Alt2:
· Balanced MPL/distance (see [1E1]~[1E5], and subject to [1E3] = = [4B])
· For device 2b:
· D2R-dev2bTxPower-Alt1: -10 dBm(O)
· D2R-dev2bTxPower-Alt2: -20 dBm(M)

Other values are NOT precluded subject to future discussion.

	[1E1]
	CW Tx power (dBm)
	N/A
	· 23dBm for UL spectrum, FFS 26dBm
· 33dBm(M), 38dBm (O) for DL spectrum 
Note: only applicable for device 1/2a

	[1E2]
	CW Tx antenna gain (dBi)


	N/A
	· Company to report, the value equals to 
· UE Tx ant gain, or
· BS Tx ant gain
Note: only applicable for device 1/2a



Observation 1: the CW signal TX can be treated as a BS in DL spectrum or as a UE in UL spectrum from co-existence perspective. 
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Figure 1 D1T1-A1/A2 scenario
For D1T1 scenarios as shown in figure 1 as well as the evaluation cases shown in table 1, The CW aggressor to the victim as legacy NR then can be treated as feasible for co-existence in case the ACLR is kept. This means for CW and D2R in DL spectrum, if the ACLR of CW is kept as BS ACLR then the co-existence simulation is not needed for this aggressor to victim pair. Similarly, for CW and D2R in UL spectrum, if the ACLR of CW is kept as UE ACLR then the co-existence simulation is also not needed.
Proposal 1: For D1T1-A1/A2 scenarios and CW is transmitted in DL spectrum, if the ACLR of CW is kept as BS ACLR then the co-existence simulation is not needed.
Proposal 2: For D1T1-A1/A2 scenarios and CW is transmitted in UL spectrum, if the ACLR of CW is kept as UE ACLR then the co-existence simulation is not needed.

Table 1 Evaluation cases for D1T1
	Deployment scenario and topology
	spectrum 
	aggressor
	victim
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· 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

	R2D: DL
CW2D and D2R: UL
	CW and/or device
(CW/device TX)
	NR UL 
(Legacy BS RX)

	
	
	NR UL
(Legacy UE TX)
	device and/or reader
(D2R Reader RX)

	
	
	Reader
(R2D Reader TX)
	NR DL
(Legacy UE RX)

	
	
	NR DL
(Legacy BS TX)
	Device
(R2D Device RX)

	
	R2D: DL
CW2D and D2R: DL
	CW and/or device
(CW/device TX)
	NR DL
(Legacy UE RX)

	
	
	NR DL
(Legacy BS TX)
	device and/or reader
(D2R Reader RX)

	
	R2D: UL
CW2D and D2R: UL
	Reader
(R2D Reader TX)
	NR UL
(Legacy BS RX)

	
	
	NR UL
(Legacy UE TX)
	Reader
(D2R Reader RX)
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Self interference cancelation is needed for reader
· 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

	R2D: DL
CW2D and D2R: UL
	CW and/or device
	NR UL

	
	
	NR UL
	device and/or reader

	
	
	reader
	NR DL

	
	
	NR DL
	device

	
	R2D: DL
CW2D and D2R: DL
	CW and/or device
	NR DL

	
	
	NR DL
	device and/or reader

	
	R2D: UL
CW2D and D2R: UL
	reader
	NR UL

	
	
	NR UL
	reader
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Self interference cancellation is needed for reader

· Case 1-4: CW is transmitted from outside the topology, transmitted in UL spectrum
	R2D: DL
CW2D and D2R: UL
	CW and/or device
	NR UL

	
	
	NR UL
	device and/or reader

	
	
	reader
	NR DL

	
	
	NR DL
	device

	
	R2D: UL
CW2D and D2R: UL
	reader
	NR UL

	
	
	NR UL
	reader



For D2T2-A1 and A2 scenario, intermediate UE use UL spectrum to transmit R2D and CW and simultaneously device reflect the CW in same spectrum as UL for D2R as shown below figure which has been agreed in previous RAN4#110bis meeting. Also the parameter for CW and R2D has been agreed in RAN1 LS [2]. It can be observed that for intermediate UE using UL spectrum, the TX power is 23dBm mandatory and 26dBm optional. This is based on the UE transmit capability as well as the regulation requirement in legacy licensed UL spectrum. From this perspective, the R2D, CW2D as well as the D2R can be treated as a normal UE transmission in UL spectrum from co-existence point of view. In such case, for D2T2-A1 and A2 scenario, the CW/R2D/D2R interference to legacy BS RX (NR DL) can be concluded as feasible as long as the legacy UE ACLR requirement is fulfilled.
Observation 2: For intermediate UE using UL spectrum, the TX power is 23dBm mandatory and 26dBm optional. 
Proposal 3: D2T2-A1 and A2 scenario, the CW/R2D/D2R interference to legacy BS RX (NR DL) can be concluded as feasible as long as the legacy UE ACLR requirement is fulfilled and no more co-existence simulation is needed.
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Figure 2 D2T2-A1/A2 scenario
However, for D2T2-B scenario, the specific CW node outside of topology is introduced. In our companion proposal, it is proposed to use the DL spectrum for CW node and in this case, based on RAN1 LS[2], the output power is set as 33dBm mandatory and 38dBm optional which is the same as a legacy indoor BS. In this case, the CW/D2R interference to legacy NR device can be treated as the same as D1T1-A1 and A2 scenario from co-existence perspective.
Observation 3: the output power of CW node in DL in D2T2-B scenario is set as the same as indoor BS as in D1T1 scenario.
Proposal 4: In D2T2-B scenario, the CW/D2R interference to legacy NR device can be treated as the same as D1T1-A1 and A2 scenario.
Table 2 Evaluation cases for D2T2
	Deployment scenario and topology
	spectrum 
	aggressor
	victim
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Case 2-2: CW is transmitted from inside the topology (i.e., intermediate UE), transmitted in UL spectrum
	R2D: UL
CW2D and D2R: UL
	CW and/or device
(CW Device TX)
	NR UL
(NR BS RX)

	
	
	NR UL
(NR UE TX)
	Device and/or reader
(Reader RX)

	
	
	Reader
(Reader TX)
	NR UL
(NR BS RX)

	
	
	NR UL
(NR UE TX)
	Device
(Device RX)
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Case 2-2: CW is transmitted from inside the topology (i.e., intermediate UE), transmitted in UL spectrum
Self interference cancelation is needed for reader
	R2D: UL
CW2D and D2R: UL
	CW and/or device
	NR UL

	
	
	NR UL
	Device and/or reader

	
	
	reader
	NR UL

	
	
	NR UL
	device
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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
Self interference cancelation is needed for reader
	R2D: UL
CW2D and D2R: UL
	CW and/or device
	NR UL

	
	
	NR UL
	Device and/or reader

	
	
	reader
	NR UL

	
	
	NR UL
	device

	
	R2D: UL
CW2D and D2R: DL
	CW and/or device
	NR DL

	
	
	NR DL
	device and/or reader



3	Conclusions
In this contribution, we give some analysis on co-existence evaluation cases and the observations and proposals are captured.
Observation 1: the CW signal TX can be treated as a BS in DL spectrum or as a UE in UL spectrum from co-existence perspective. 
Observation 2: For intermediate UE using UL spectrum, the TX power is 23dBm mandatory and 26dBm optional. 
Observation 3: the output power of CW node in DL in D2T2-B scenario is set as the same as indoor BS as in D1T1 scenario.
Proposal 1: For D1T1-A1/A2 scenarios and CW is transmitted in DL spectrum, if the ACLR of CW is kept as BS ACLR then the co-existence simulation is not needed.
Proposal 2: For D1T1-A1/A2 scenarios and CW is transmitted in UL spectrum, if the ACLR of CW is kept as UE ACLR then the co-existence simulation is not needed.
Proposal 3: D2T2-A1 and A2 scenario, the CW/R2D/D2R interference to legacy BS RX (NR DL) can be concluded as feasible as long as the legacy UE ACLR requirement is fulfilled and no more co-existence simulation is needed.
Proposal 4: In D2T2-B scenario, the CW/D2R interference to legacy NR device can be treated as the same as D1T1-A1 and A2 scenario.
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