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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
New WID on Enhancements to Integrated Access and Backhaul has been approved as following [1]. 
	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.


In this contribution, we provide our view on IAB-node timing mode(s), power control and interference measurements to support simultaneous transmission and/or reception by child and parent links.
2. Discussion
2.1. Timing mode
Based on the WID [1], simultaneous transmission and reception of DU and MT should be supported in Rel-17. In TR 38.874 [2], it was concluded that Case #6 and Case #7 timing modes are put forward to simultaneous transmission and simultaneous reception respectively. The details of Case #6 and Case #7 are listed as follows:
· Case #6:
· The DL transmission timing for all IAB-nodes is aligned with the parent IAB-node or donor DL timing;
· The UL transmission timing of an IAB-node can be aligned with the IAB-node's DL transmission timing.
· Case #7:
· The DL transmission timing for all IAB-nodes is aligned with the parent IAB-node or donor DL timing;
· The UL reception timing of an IAB-node can be aligned with the IAB-node's DL reception timing;
· If DL TX and UL RX are not well aligned at the parent node, additional information about the alignment is needed for the child node to properly set its DL TX timing for OTA based timing & synchronization.
[bookmark: _Ref47689096]Proposal 1: To maintain simultaneous transmission between MT and DU, IAB node should support the Case #6 timing mode as defined in TR 38.874.
[bookmark: _Ref47689100]Proposal 2: To maintain simultaneous reception between MT and DU, IAB node should support the Case #7 timing mode as defined in TR 38.874. 
In the case of Case #7 timing mode, the reception timing of DU (DU RX timing) should be aligned with the reception timing of MT (MT RX timing). As illustrated in figure 1, IAB node runs case #7 timing, the propagation latency from IAB node to UE (i.e., Tp 2) can be smaller than half of that from donor node to IAB node 1(i.e., Tp 1). That would generate negative timing advance (TA) between UL and DL at the UE. The above negative is incurred, when the distance between IAB node and the donor node is much larger than the distance between IAB node and UE, which is typical operation scenario.  
[image: ]
Figure 1 Case #7 timing
As analyzed above, it will generate negative TA at the UE, the maximum absolute value of negative TA can reach to half of the positive TA, where the positive TA is generated assuming case #1 timing at the IAB node. In Rel-16, RAR and MAC CE can be used for adjusting TA. For RAR, the range of the indicated value is from 0 to 3846. As for MAC CE, the value range is from -31 to 32. However, it is noted that the maximum value of negative can be up to -1923 (i.e., -3846/2= -1923), if MAC CE specified in Rel-16 is used for fulfilling the negative TA, the adjustment latency will be large. Therefore, the method to indicate negative TA should be enhanced to support case #7 timing. 
[bookmark: _Ref47689104]Proposal 3: Enhance negative TA indication method to support Case #7 timing mode as defined in TR38.874.
2.2. DL power control
Based on the WID [1], simultaneous reception of DU and MT should be supported in Rel-17. If DU and MT share the same RF chain, the receiver PSD difference between DU Rx and MT Rx may cause severe problem, the AGC setting will be based on the high PSD of DL backhaul signal, while PSD of UL access link is far below the level of the AGC setting, thus incurring truncation loss of UL access signal.
In order to avoid the PSD imbalance issue in case of simultaneous reception of DU and MT, coordination of the transmission between UL access signal and DL backhaul signal should be considered. Since transmission power of UL access signal is bounded by Pcmax of UE, which cannot be increased to a very high level, it is preferred to reduce/adjust the transmission power of DL backhaul signal, e.g., via closed loop power control. 
[bookmark: _Ref47689107]Proposal 4: Support closed loop DL power control for backhaul link.
2.3. Power sharing between DU and MT
Based on the WID [1], simultaneous transmission of DU and MT should be supported in Rel-17. In the case of simultaneous MT Tx and DU Tx, the total transmission power of IAB-node will be shared between DU and MT. Therefore, RAN1 needs to specify mechanism to support power sharing between DU and MT. 
Regarding the power sharing mechanism, both semi-static and dynamic power sharing can be supported. Semi-static power sharing can reduce the implementation complexity, while dynamic power sharing can improve power efficiency. Moreover, it should be noted that PSD imbalance will occur in the case of simultaneous MT Tx and DU Tx via shared RF chain, which should be avoided by proper power setting.
[bookmark: _Ref47689111]Proposal 5: Support both semi-static and dynamic power sharing between DU and MT in the case of simultaneous DU Tx and MT Tx.
[bookmark: _Ref47689114]Proposal 6: RAN1 strives for a power setting mechanism to control the PSD imbalance in the case of simultaneous DU Tx and MT Tx via shared RF chain.
Furthermore, dual connectivity scenario has been supported in Rel-16 for redundant route setup, thus MT can perform respective transmissions to MCG and SCG simultaneously in the meanwhile of collocated DU transmission. Therefore, power sharing among DU, MCG and SCG should be specified, which is further discussed in companion paper [3].
[bookmark: _Ref47689116]Proposal 7: Specify power sharing mechanism among DU, MCG and SCG in case of DC.
2.4. Interference measurement 
Based on WID, interference measurement of IAB-node should be considered to support simultaneous operation of DU and MT. However, interference measurement and reporting mechanism have been intensively discussed in Rel-15/16 including CLI, and the specified mechanism can be directly reused by IAB-node. However, there are still some specific issues for IAB network when advanced duplexing schemes are adopted. Hence, it is preferred to discuss IAB-node specific interference in IAB session, i.e., the interference between DU and MT of the same IAB-node based on the specific duplexing scheme. 
Regarding self-interference of an IAB-node, both the MT-to-DU and DU-to-MT interference should be considered. For MT-to-DU interference, since DU interference measurement can be controlled by IAB-node, it can be assumed that DU implementation will address the interference measurement in the case of DU reception. For DU-to-MT interference, two cases are shown as below. When simultaneous reception of DU and MT is enabled as in Figure 2-a), UL access signal will interfere MT reception, and when simultaneous DU TX and MT RX is enabled as in Figure 2-b), DL access signal will interfere MT reception, these two kinds of interference appear only when DU reception/transmission has truly occurred. By reusing legacy interference measurement and report procedure, the IAB-MT will not distinguish whether there is DU reception/transmission, thus only an average interference level can be reflected. In order that parent node can precisely acquire the DU-to-MT interference for more efficient scheduling, the DU-to-MT interference should be dedicated measured and reported.
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[bookmark: _Ref46999188][bookmark: _Ref46999181]Figure 2 DU-to-MT interference
[bookmark: _Ref47689064]Observation 1: DU implementation can handle the interference measurement regarding DU Rx interference.
[bookmark: _Ref47689120]Proposal 8: In case simultaneous MT Rx/DU Rx or MT Rx/DU Tx is enabled, support measurement and report of collocated DU-to-MT self-interference.
3. Conclusion
This contribution focus on and the following are proposed,
Observation 1: DU implementation can handle the interference measurement regarding DU Rx interference.
Proposal 1: To maintain simultaneous transmission between MT and DU, IAB node should support the Case #6 timing mode as defined in TR 38.874.
Proposal 2: To maintain simultaneous reception between MT and DU, IAB node should support the Case #7 timing mode as defined in TR 38.874.
Proposal 3: Enhance negative TA indication method to support Case #7 timing mode as defined in TR38.874.
Proposal 4: Support closed loop DL power control for backhaul link.
Proposal 5: Support both semi-static and dynamic power sharing between DU and MT in the case of simultaneous DU Tx and MT Tx.
Proposal 6: RAN1 strives for a power setting mechanism to control the PSD imbalance in the case of simultaneous DU Tx and MT Tx via shared RF chain.
Proposal 7: Specify power sharing mechanism among DU, MCG and SCG in case of DC.
Proposal 8: In case simultaneous MT Rx/DU Rx or MT Rx/DU Tx is enabled, support measurement and report of collocated DU-to-MT self-interference.
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