[bookmark: _Hlk16073148]3GPP TSG-RAN WG4 #94-e-Bis	R4-2004645
Online, 20th – 30th April, 2020

Agenda item:	6.5.2.2.2
Source: 	Qualcomm Incorporated 
Title: 	Definition of IAB-MT in-band selectivity requirements in FR2
Document for:	Approval
Introduction 
In RAN#82, a WID on Integrated Access and Backhaul for NR (IAB) was approved [1]. Among the objectives of the work item, RAN4 is tasked to define RF and RRM requirements for both backhaul (BH) and access links of an IAB-node including requirements for co-existence (e.g. ACLR, ACS).
In RAN4 #94-e WF for definition of IAB-MT IBB and ACS requirements was approved [6]. Agreements on ACS and IBB are shown in the following:
	· ACS value 
· ACS is rounded to an integer 
· IAB-MT ACS of 24 dB for 24.24 – 33.4 GHz
· IAB-MT ACS of 23 dB for 37 – 52.6 GHz
· ACS wanted level
·  FFS on options:
· Option 1: [REFSENS + 6 dB]
· Option 2:[REFSENS + 14 dB]
· FFS on ACS inteference signal offset, bandwidth and waveform
· FFS on need of PDSCH reference channel.
	· Agree in-band blocking requirement is required.
· Agree on Interfering signal level will be linked to REFSENS
· FFS on whether simulations are based on [99%] point of CDF applicable for IAB-MT IBB case 
· FFS on IBB interference signal level and wanted signal level 




In this contribution we present our views on the values of IBB and ACS wanted level for the IAB-MT. For derivation of the IBB value, we leverage simulation results for a homogeneous scenario in FR2, and identify the value of in-band blocking that an IAB-MT receiver shall be able to handle in order for the system to operate correctly for at least 99% of the time.
[bookmark: _Ref23324367]Discussion
For definition of the in-band blocking requirement for IAB-MT, in this contribution we focus on the particular scenario in which a non-collocated NR network is operating DL in a non-adjacent frequency channel at different distances from a victim IAB network. For clarity, Figure 1 gives a pictorial representation of the deployment model under analysis.
The network shift for this example is 115m between two closest network nodes and is oriented in a way to simulate a possible worst-case scenario since many of the IAB links point to an aggressor NR base station. This would result in a high cross-link gain, hence worst-case interference.
Further simulation assumptions are detailed in the following:
· IAB nodes antenna orientation: to provide optimal coverage to access UEs
· IAB node height: 10m as in [3]
· NR BS height: 25m (Macro base stations)
· Pathloss model: 
· UMi Street Canyon as defined in [2]
· Minimum pathloss between IAB node and associated serving IAB donor node to emulate optimal deployment
· UMa model for cross-pathloss (IAB – NR)
· Frequency range: FR2 (30GHz carrier frequency)
· Channel bandwidth: 200MHz
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[bookmark: _Ref31119528]Figure 1. Pictorial representation of IAB (blue) and NR (red) network deployment

In-band blocking requirement
For the definition of the in-band blocking requirement for IAB-MT receiver, we will analyse the amount of interference perceived at the input of the MT receiver front end LNA (after antenna element gain) for different values of NR network shift (as shown in Figure 1).
Figure 2 shows a series of CDF curves of received interference power at IAB-MT receiver for different distances between NR gNB and IAB nodes. As expected, the farther the two networks are located, the lower the interference perceived at IAB-MT receivers. For better visualization, Figure 3 shows a zoom-in of Figure 2 in the higher 5%-tile part (above 95%-tile). Notice that the interference level perceived at MT receiver front end LNA for 99% of the time is as high as ~ -42dBm in the case the two networks are separated by 40m. Element antenna gain (3dBi in simulations) must then be subtracted from this value to get a OTA IBB requirement of -45dBm. It is worth highlighting that, if IAB deployment can guarantee a minimum distance to an aggressor NR network, it would be possible to reduce the interference level by as much as ~8dB at 99%-tile. In our view however, this will not always be possible, so that our proposal in the following is calibrated to guarantee good network performance even in a worst-case scenario.
In RAN4 #94-e it was agreed to link in-band blocking requirement to EIS_REFSENS at 50MHz. The simulated IAB nodes at 10 meters height may be seen as local area as well as medium range nodes, with their relative antenna gains. If we consider the highest EIS_REFSENS for local area BS of -86dBm, the current BS IBB requirement shall be tightened by 8dB to get an absolute value of -45dBm.
[bookmark: _Ref31295937]Observation 1: the entity of the IAB-MT in-band blocking requirement depends on the distance between the deployed IAB network and the NR network
[bookmark: _Ref32243646][bookmark: _Ref36819923]Proposal 1: define radiated in-band blocking requirement at IAB-MT as  dBm
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[bookmark: _Ref31211355]Figure 2. In-band blocking CDF at different shifts between NR and IAB networks
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[bookmark: _Ref31212110]Figure 3. Zoom-in of in-band blocking CDF at the higher 5%-tile

ACS wanted signal level
After extensive simulation effort, IAB-MT ACS level was agreed in RAN4 #92-Bis to be 24dB in the 24.24 – 33.4 GHz frequency range and 23dB in the 37 – 52.6 GHz frequency range, in alignment with Rel-15 BS specifications. For definition of the complete requirement however, other parameters need to be defined and are currently under discussion in RAN4 such as wanted signal level, interferer bandwidth and reference channel. Regarding wanted signal level, two options are being discussed: REFSENS + 6 dB (Option 1) and REFSENS + 14 dB (Option 2), where Option 1 is aligned with Rel-15 BS ACS requirement and Option 2 is aligned with Rel-15 UE ACS requirement. 
Considering that IAB-MTs are generally viewed as UEs in the IAB framework and that they normally receive large power because of the favourable (LOS) channel conditions, we believe it would be more realistic to align the ACS wanted signal level to current UE specifications (Option 2: REFSENS + 14 dB). In our view, indeed, IAB-MT will normally operate well above REFSENS level in order to guarantee support of high order modulations and reliable backhaul communications.
[bookmark: _Ref36822862][bookmark: _Ref37451975]Proposal 2: define IAB-MT ACS wanted signal level as REFSENS + 14 dB
Conclusions
In this contribution we carried out a system level analysis for the definition of the in-band blocking requirement for IAB-MT receiver and expressed our views on the level of the wanted signal for ACS testing. 
Based on the analysis, we made the following observations and proposal:
Observation 1: the entity of the IAB-MT in-band blocking requirement depends on the distance between the deployed IAB network and the NR network
Proposal 1: define radiated in-band blocking requirement at IAB-MT as  dBm
[bookmark: _GoBack]Proposal 2: define IAB-MT ACS wanted signal level as REFSENS + 14 dB
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