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Introduction
In last RAN4 #90bis meeting, there is no agreement on the IAB scenarios and RAN4 will continue the discussion on IAB scenarios and simulation assumptions for co-existence study in RAN4 #91 meeting. It is excepted to conclude an initial agreement according to IAB RAN4 work plan approved in RAN4#90bis[1].
This contribution will share our view on RAN4 IAB frequency bands and deployment scenarios.  
Discussion
IAB frequency bands
In last RAN4 #90 bis meeting, four FR2 frequency bands n257, n258, n260 and n261 have been introduced for the IAB node. For the FR1 frequency bands, no specific frequency band has been introduced.
IAB nodes are mainly deployed to enhance the cell coverage. Although compared with FR2, FR1 have a better UL/DL coverage, it is still not enough. 
Even though FR1 has better coverage performance than FR2, IAB is still a promising deployment scenario for FR1. For FR1, except for the LTE re-farming bands, the new NR bands have a higher frequency range and larger path loss (e.g. n79). In order to achieve the continuous coverage, IAB node can be considered as an option for the future network deployment to improve the cell coverage.
In 5G, operators are considering to provide some dedicated services using NR deployment, e.g. provide services for the vertical industry. IAB nodes with flexible deployment and relative low cost can be considered as an option for the network deployment.
Therefore, we propose to consider both FR1 and FR2 frequency bands in Rel-16 IAB specification. Regarding the specific bands, we propose to consider n41 and n79 first. Other frequency bands are not precluded according to operator input.
Proposal 1: It is proposed to introduce FR1 NR bands n41 and n79 in the IAB node specification. 
	NR operating band
	Uplink (UL) and Downlink (DL) operating band
FUL,low   –  FUL,high
FDL,low   –  FDL,high
	Duplex Mode

	n41
	2496 MHz – 2690 MHz
	TDD

	n79
	4800 MHz – 5000 MHz
	TDD



IAB deployment scenario
The earlier discussions show that the in-band interference occurs when the aggressor and the victim have the different TDD pattern, which is similar to the semi-synchronized or un-synchronized operation case. The ECC report[3] shows for 3.5GHz spectrum the BS-BS interference requires very strict RF requirements or large isolation distance. For 2.6GHz, lower frequency and less pathloss will cause the in-band co-existence issue be even more pessimistic. 
Compared with the 3.5GHz results[3], the RF requirements may be less strict for n79 to guarantee the in-band co-existence due to the higher frequency and lower interference. Therefore, we suggest prioritizing the co-existence study for n79 in FR1 and specifying the ACLR and ACS requirements.
Proposal 2: It is proposed to prioritize the co-existence study for n79 in FR1 and specify the ACLR and ACS requirements. 
For n79, four open questions related to the co-existence scenarios should be considered:
· Question 1: one hop or multiple hops
Multiple hops mean the IAB nodes are not synchronized and the interference between the IAB nodes are non-negligible anymore as shown in fig1. In case when the IAB node and the IAB donor have the same BS classes, there is almost no difference between the donor and node in simulation. The IAB donor – node interference will be the same as the IAB node – node interference. So only single hope simulation is enough. In the other case when the IAB node and the IAB donor have the different BS classes, especially for FR1, multiple hops co-existence study is needed.
[image: ]
Fig 1 the interference scenarios between IAB nodes
· Question 2: the BS classes: macro, micro or indoor
Regarding the BS classes for IAB node and donor, three options has been suggested, macro, micro or the indoor BS. For n79, the IAB donor is probably a macro BS while the IAB node may be the indoor, micro or macro BS depending on different deployment scenarios and dedicated services. Based on our observation, micro and indoor BS are more likely to be deployed as IAB node. So we suggest focusing on micro and indoor BS classes for IAB node in FR1.
· Question 3: the relationship between the aggressor and victim network 
The aggressor and victim network belong to different network with some overlapping geographical areas as shown in fig2. There are two cases:
· Case 1: one network providing the 5G eMBB service while the other network providing dedicated service for vertical industry. These two networks share the same geographical areas with some distance shift between sites in the simulation methodology.
· Case 2: both network providing the same service, belonging to different operators



Fig 2 network topology
· Question 4: the co-existence cases as shown in fig 2: 
For question 4, in fig 2 there are two networks, each including the IAB donor and IAB node respectively. Any combinations between above two networks could produce the cross link interference as shown below:
1) node  node
2) donor/normal BS  node
3) node  donor/normal BS
4) donor/normal BS  normal BS/donor  
[bookmark: _GoBack]For FR1, to avoid the DL-UL interference, the synchronization operation assumption is the baseline. And the TDM mode in IAB nodes is a reasonable choice. Therefore, for single hop, all the IAB donors will have the same DL-UL time pattern, and the same for IAB nodes. Then the interference combinations 1) and 4) are negligible. RAN4 can focus on the interference between donor and node with single hop assumption. For multiple hops, 2)3)4) interference combinations need to be included.
In conclusion, we have the following deployment scenarios for n79 IAB operation, which may also apply for the FR1.
Proposal 3: RAN4 to agree to the following co-existence simulation cases for n79 deployment scenarios with synchronization operation assumption.
	cases
	network topology
	aggressor
	victim
	note

	1
	the aggressor and the victim belong to different network with overlapping geographical areas
	Macro IAB donor
	Micro IAB node
	

	2
	
	
	indoor IAB node
	

	3
	
	Micro IAB node
	Micro IAB node
	Only for multiple hops

	4
	
	Micro IAB node
	Macro IAB donor
	

	5
	
	indoor IAB node
	
	



Conclusion
This contribution will share our view on RAN4 IAB frequency bands and deployment scenarios with below observations and proposals for future RAN4 study.
Proposal 1: It is proposed to introduce FR1 NR bands n41 and n79 in the IAB node specification. 
	NR operating band
	Uplink (UL) and Downlink (DL) operating band
FUL,low   –  FUL,high
FDL,low   –  FDL,high
	Duplex Mode

	n41
	2496 MHz – 2690 MHz
	TDD

	n79
	4800 MHz – 5000 MHz
	TDD


Proposal 2: It is proposed to prioritize the co-existence study for n79 in FR1 and specify the ACLR and ACS requirements. 
Proposal 3: RAN4 to agree to the following co-existence simulation cases for n79 deployment scenarios with synchronization operation assumption.
	cases
	network topology
	aggressor
	victim
	note

	1
	the aggressor and the victim belong to different network with overlapping geographical areas
	Macro IAB donor
	Micro IAB node
	

	2
	
	
	indoor IAB node
	

	3
	
	Micro IAB node
	Micro IAB node
	Only for multiple hops

	4
	
	Micro IAB node
	Macro IAB donor
	

	5
	
	indoor IAB node
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