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Introduction
[bookmark: _Hlk67466568]Rel.17 WID [1] has following RAN1-led objectives that may/will require RAN4 involvement:
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.

RAN4 objectives are defined as follows:
RF and RRM requirements [RAN4-led]:
· Definition of IAB node RF requirements if needed for any Rel-17 extensions.
· Definition of RRM core requirements if needed for any Rel-17 extensions.

In this contribution we discuss how timing case #6 and #7 should be covered in the specifications.
Discussion
RAN1 started working on possible solutions for resource multiplexing between child and parent links of an IAB node where the multiplexing can be based on spatial or frequency division of signals, i.e., SDM or FDM type multiplexing. The new multiplexing schemes require enhancements for control and usage of available radio resources of IAB-MT and IAB-DU. Simultaneous usage of MT and DU resources, in fact BH and access channels, will result in new interference scenarios that may have implications to CLI measurements and/or power control.
It is possible that new RF requirements are necessary to guarantee system performance when SDM and/or FDM multiplexing feature is supported, despite the fact that rel-16 IAB WI objectives included considerations for forward-compatibility with SDM and FDM [2]:

The outcome of discussions in RAN4#99-e were captured in an approved way forward in [3]. In this contribution the aspects related to timing case #6 and case #7 are covered: · Specification of mechanisms for resource multiplexing among backhaul and access links. This includes: 
Specification of semi-static configuration for IAB-node/IAB-donor DU resources in case of TDM operation subject to half-duplex constraint. This shall be forward compatible to allow the support of half-duplex scenarios with FDM and SDM resource sharing among backhaul and access links

Timing case#6
	Agreement:
No RF requirement impact identified for IAB which supports timing case#6 except TAE 
Way forward:
· Regarding implication on donor BS and parent IAB: postpone the discussion for RAN1 input
· Regarding the TAE within IAB: FFS whether TAE between MT UL TX and DU DL TX needs to be defined 
Note: the TX power imbalance is merged in discussion on Simultaneous operation of IAB-node’s child and parent links by FDM.



Timing case#7
	Agreement:
No RF requirement impact identified at least for IAB node which supports timing case#7 by separated RF chains between its own MT and DU. 
For IAB node supports timing case#7 with shared RF chain solution, regarding RX power imbalance no LS to RAN1 needed. 

Note: the RX power imbalance is merged in discussion on Simultaneous operation of IAB-node’s child and parent links by FDM.



The timing cases are explained well in the TR 38.874 [4]. In short, rel-16 IAB operates aligned with timing case #1 where all DL transmissions are time-aligned. In timing case #6 UL transmissions are aligned with DL transmissions. In timing case #7 UL and DL reception timings are aligned. 
DL transmission time alignment in TDD networks is further specified by cell phase synchronization requirement defined in TS 38.133, the requirement being 3us. The requirement is set to avoid harmful cross-link interference in cases where neighboring cells would have different UL-DL switch point. Following the same principle, there needs to be an accuracy requirement to align IAB-MT transmission with IAB-DU transmission in timing case #6, as otherwise there is negative impact to co-existence between different nodes operating in the same area. The requirement is needed independent of IAB-MT and IAB-DU RF configuration i.e. whether they use the same antenna array or operate in FDM or SDM mode.
Observation 1: TAE requirement is needed for timing case #6 to limit cross-link interference between IAB-Nodes operating in the same area when case #6 timing is used.
As IAB-DU and IAB-MT transmissions have different intended receiver, i.e. MT transmissions target the next-hop parent-node whereas DU transmissions target the next-hop child node or UE, the time alignment does not need to consider receiving both signal simultaneously. As a starting point, 3us TAE requirement between IAB-MT and IAB-DU transmissions seem reasonable: it sets an upper limit on CLI impact but is not excessively stringent.
Proposal 1: Consider 3us TAE requirement between IAB-MT and IAB-DU transmissions for both SDM and FDM operation when case #6 timing is used.
As of now, simultaneous IAB-MT and IAB-DU transmissions are not clearly covered by the defined test configurations and test models. To be able to verify this TAE requirement, corresponding test configuration and test model needs to be clearly defined.
Proposal 2: Specify clearly new test configuration(s) and test model(s) to verify TAE between IAB-MT and IAB-DU transmission for both SDM and FDM operation when case #6 timing is used.
Conclusion 
In this contribution rel-17 requirements for timing case #6 and #7 were discussed. Following observations and proposals were made:
Observation 1: TAE requirement is needed for timing case #6 to limit cross-link interference between IAB-Nodes operating in the same area.
Proposal 1: Consider 3us TAE requirement between IAB-MT and IAB-DU transmissions for both SDM and FDM operation.
Proposal 2: Specify clearly new test configuration(s) and test model(s) to verify TAE between IAB-MT and IAB-DU transmission for both SDM and FDM operation when case #6 timing is used.
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