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Introduction
As part of the Rel-17 Work Item on Enhancements for Integrated Access and Backhaul for NR [1], 3GPP has agreed to the following RAN1 led objectives:
Duplexing enhancements [RAN1-led, RAN2, RAN3, RAN4]:
· Specification of enhancements to the resource multiplexing between child and parent links of an IAB node, including:
· [bookmark: _Hlk26193173]Support of simultaneous operation (transmission and/or reception) of IAB-node’s child and parent links (i.e., MT Tx/DU Tx, MT Tx/DU Rx, MT Rx/DU Tx, MT Rx/DU Rx).
· Support for dual-connectivity scenarios defined by RAN2/RAN3 in the context of topology redundancy for improved robustness and load balancing.
· Specification of IAB-node timing mode(s), extensions for DL/UL power control, and CLI and interference measurements of BH links, as needed, to support simultaneous operation (transmission and/or reception) by IAB-node’s child and parent links.
This contribution provides measurement results for a multi-panel transmission/reception (MPTR) IAB test setup.
Lab Measurements
During Rel-16, for in-band operation IAB nodes are assumed to operate with a half-duplex constraint which means they can only do the following at any given time:
1. Receive on the access link (UE to IAB node) and/or backhaul link (IAB node to IAB node) 
2. Transmit on the access link and/or backhaul link 
As a result, the frame structure, timing alignment, and initial access/RRM procedures for IAB nodes in Rel-16 focused on so-called TDM operation where either the access link or backhaul link was active in a given time/frequency resources. However in Rel-17 enhancements are considered which extend the resource multiplexing to additional scenarios such as spatial division multiplexing (SDM) and multi-panel Tx/Rx (MPTR) as shown in Figure 1. MPTR is a subset of potential “full duplex IAB” operation where the different panels are used for access and backhaul links in a given slot. Depending on the scenario, MPTR could be extended to support simultaneous operation within a panel, however potentially with stricter interference requirements [2] [3].
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Figure 1: SDM and MPTR Rel-17 IAB Scenarios
Theoretically, MPTR can provide significant (100%) gains in terms of backhaul link spectral efficiency, link and system-level modeling and simulation is needed to evaluate the performance in practical deployment scenarios with realistic base station hardware constraints. The performance of non-TDM operation also depends on the IAB node capability and the RF/antenna design which influences the extent that cross link interference and, especially for MPTR, self-interference (SI) are present for given link or time/frequency resource. One reason why these approaches are feasible for IAB nodes compared to access UEs is the use of multiple panels and array geometries which support spatial separation of transmit/receive beams (especially in FR2), leading to potentially large levels of isolation. Very few analytical models are available as mmWave full-duplex cellular communications systems are only recently potentially commercially feasible. 

Due to a paucity of full duplex self-interference measurements with active phased arrays in mmWave bands, a measurement campaign was conducted in an anechoic chamber at an AT&T Labs facility in Austin, Texas. Using the measurement setup shown in Figure 2, the self-interreference from the transmitter array (TX) would be captured by receive arrays (RX1, RX2, and RX3) which are perpendicular from each other and mounted on 4 adjacent panels.  
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Figure 2: Lab measurement test setup
The measurements were conducted at 28GHz, with transmitter and receiver arrays comprised of 64 elements with a hybrid structure enabling more than 300 beams in unique azimuth and elevation directions. The transmit power used in the experiments was -18dBm. It is important to note that in the test setup in Figure 2 that the antenna arrays for each panel are not directly located in the center of the panels leading to different distances between the boresights of the arrays which impacted the results as will be discussed subsequently. The measurements were conducted by exhaustively sweeping across all possible Tx/Rx beam pairs for each panel.

Figure 3 shows the CDF of the received power across all measurements and separate by receiver. As expected, Receiver 2 has a distribution which is shifted significantly lower compared to Receiver 1 and Receiver 2 since it is rotated 180 degrees from the Transmitter and the front-to-back ratio of both arrays further attenuates the signal between the two arrays. 
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Figure 3: Received power distribution across all possible Tx/Rx beams
Given the experiments were conducted in an anechoic chamber, if the arrays were centered in their respective panels, it would be expected that the received power distribution for Receiver 1 and Receiver 3 would be basically identical. However, due to the array offset as shown in Figure 2, the distribution of Receiver 1 is biased higher compared to Receiver 3. In both of the panels adjacent to the transmitter, the vast majority of beam pairs were above -70dBm, with a non-trivial portion also above -60dBm, with a total variation of 30dB between max and min values within a panel. These measurements certainly highlight the need for further investigation into interference mitigation techniques as well as adaptive resource allocation and beamforming to maximize the potential gains of techniques such as SDM and MPTR. Additional factors such as reflections and different array geometries can also be investigated to better understand the practical limits and conditions required for feasibility of these new IAB scenarios proposed in Rel-17.
Observation: Multiple factors including antenna array design, beam/panel selection, and IAB node geometry can influence the extent of cross-link and self-interference experienced when non-TDM operation is supported.
Conclusion
This contribution provided measurement results for a multi-panel transmission/reception (MPTR) IAB test setup. The following observation was made:

Observation: Multiple factors including antenna array design, beam/panel selection, and IAB node geometry can influence the extent of cross-link and self-interference experienced when non-TDM operation is supported.
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