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Introduction
SDM can be implemented by multi-beam or digital precoding. Multi-beam means that IAB-MT and IAB-DU use separate beam to receive or transmit. Digital precoding can separately precode the data streams under a given beam for IAB-MT and IAB-DU. Digital precoding requires more procedures such as channel estimation and feedback. This contribute discuss the relationship between beam based SDM and antenna configuration for IAB node.
Antenna configuration and SDM mode
As far as beam implementation is concerned, the IAB nodes can be classified into two types: 
1) IAB node only supporting single beam at a time, one example is shown as in Figure 1;
2) IAB node supporting multiple beams at a time, one example is shown as in Figure 2.


Figure 1 Illustration of single beam antenna configuration


Figure 2 Illustration of multiple beam antenna configuration
[bookmark: _GoBack]For simultaneous Tx SDM, beam should be coordinated to ensure that Tx on backhaul and Tx on access link will be effectively isolated while the target receiving power can be guaranteed. For example, IAB transmits in different beams, parent node and child node (or UE) measure interference strength and feedback it to IAB node. After collecting the interference situation from parent node and child node (or UE), the IAB node can select the matched beam to simultaneously transmit on backhaul and access link with low interference for each other.
For simultaneous Rx SDM, the IAB should know the DL Rx beam in advance to select the matched beam to schedule the UL transmission in access link. For example, IAB node measures interference and signal strength for backhaul and access link in different beams, and selects the paired beam for simultaneous Rx. Because the UL scheduling often happen in advance, some specific schemes are needed to ensure that the beam for UL can be determined in advance.
Proposal 1: For beam based SDM, RAN1 should assume that IAB node supports multiple beams at a time and that the parent link and child links of each IAB node operate via separate beams. 
Proposal 2: Beam coordination should be taken into consideration for beam based SDM.

[bookmark: _Toc8335][bookmark: _Toc19141][bookmark: _Toc30716]Conclusion
According to the discussion above, we provide the following proposals:
Proposal 1: For beam based SDM, RAN1 should assume that IAB node supports multiple beams at a time and that the parent link and child links of each IAB node operate via separate beams. 
Proposal 2: Beam coordination should be taken into consideration for beam based SDM.
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