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Introduction
In RAN4#100e meeting it is concluded that for simultaneous operation of IAB-node’s child and parent links RAN4 will investigate the potential specification impact on below direction:

	Way forward:  
RAN4 RF specification impact due to Simultaneous MT TX/DU TX for FDM operation
· No RF core requirement impact for MT TX/DU TX simultaneous operation in FDM mode  in point of view of coexistence between IAB and existing NR network
· There is no need for additional coexistence simulation.
· No additional effort is needed on RF impact except issues listed below

· FFS on intra-node (i.e. transmissions from the same node interfering each other) interference considering MT/DU simultaneous transmission operation with unbalanced transmitting power with below cases:
Case 1: MT and DU using the same antenna panel 
Case 2: MT and DU using different antenna panes
Case 3: other possibility is not excluded.
· Based on the investigation of the intra-node (i.e. transmissions from the same node interfering each other) interference, RAN4 could decide whether exception on unwanted emission or restriction on scenario can be addressed in core spec, conformance spec or TR with below options
· Option 1: exception on unwanted emission: EVM, relative and absolute ACLR are not applied for power controlled link
· Option 2:  restriction on scenario: FDM operation with shared beam case is assumed/considered for the same class and/or similar power capability between IAB-DU and IAB-MT only in RAN4 spec.
· Option 3: other options are not excluded.
· Further study on conformance testing detail on this case is not precluded in perf. part such as testability, test coverage and test configuration 


This contribution discusses further on the simultaneous operation of IAB-node’s child and parent link based on above agreement together with corresponding RAN1 progress. 
Discussion   
According to WF agreed in last meeting the only leftover case to support simultaneous operation between IAB-DU and IAB-MT in RAN4 is regarding to simultaneous transmission of IAB-MT and IAB-DU with unbalance output power condition. 
In context of TX power imbalance, it’s desired that the difference of power to or from each logical interface would be in reasonable range to avoid the weaker one to be blocked or inferenced by the other signal with larger level. With this target RAN1 studied on the mechanism on how to mitigate the power imbalance between MT and DU by assistance information to adjust TX power as example shown in figure1. 
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Figure 1: Indication on power control (example only)

The rough procedure to enable simultaneous operation is understood as below. The detail RAN1 agreement in RAN1#106bis-e can be checked in [3].
· Child IAB node reports on operational capability on simultaneous operation or makes parent aware its capability by other alternative way.
· All other required conditions and parameters to enable certain non-TDM operation which have been requested by parent node are acknowledged by parent(or determined by child node)
· Child node MT interface provides below information separately according to its own condition with associated configuration to its parent node
· The desired parent-node’s DL TX power adjustment for RX imbalance
· desired IAB-MT’s UL PSD range for TX imbalance
· Parent node DU interface indicated the DL TX power adjustment with associated configuration to its child IAB-MT
For specific IAB node the DL transmission of IAB-DU to UE should be always on stable condition to maintain the same cell coverage range, whereas for the case of DL transmission to its child IAB the DL transmission associated modification is not precluded. And the desired UL PSD range for its IAB-MT could be provided for its donor to judge whether UL power control could be updated according to request by legacy mechanism on UL power control. 
For simultaneous reception of IAB-DU and IAB-MT, the UL PSD of UE transmission or its child IAB-MT can be adjusted by IAB-DU. And the desired DL TX adjustment can be suggested to parent IAB-DU. Based on parent node configuration, the final DL TX power adjustment will be informed to target IAB-MT. 
In short, for both simultaneous transmission and simultaneous reception of IAB-DU and IAB-MT, the possible range for power imbalance would be different case by case dependent on configuration, capability of IAB node and capability of its associated downstream and upstream node. Hence it would be difficult to decide the universal minimum requirement applicable for all possible case considering the miscellaneous conditions involving in so many factors. 
Observation 1: According to RAN1 agreement, the procedure on power control can be applied to allow TX power configured for simultaneous transmission within transmitter capability. 
Observation 2: RAN1 agreements on power control applicable to mitigate power imbalance issue are dependent on many factors which makes it may not be straightforward to derive related universal minimum requirement other than existing ones.  
Observation 3: as long as the RAN1 design contain enough margin on top of current baseline for desired PSD range, forward compatible and implementation flexibility could be ensured.

Based on above RAN1 agreement and related observation, we can turn back to RAN4 remaining issue on intra-node self-interference. With separated antenna panels and array geometries to spatial separation of beams for IAB-DU and IAB-MT could obtain potentially necessary levels of isolation by commercially feasible implementation. However, this would be quite challenging for sharing beam case to achieve adequate isolation between IAB-DU and IAB-MT. Even though it is not intended to preclude the any possible implementation in specification, at least that should not be allowed by the cost of relaxation on requirement especially on wanted signal quality. However, for simultaneous transmission of IAB-MT and IAB-DU the ACLR, OBUE and spurious emission could be reconsidered if the power imbalance assumed. 
For ACLR including both absolute and relative ACLR, the most problematic case would be two carriers with imbalanced power adjacent to each other, for this case the emission level besides the lower power carrier may exceed the specified limit. The case is similar to OBUE requirement. But for two carriers with gap, the existing specification could be still valid as the cumulative sum of the limits would be applied. Please note that the case on MT and DU FDM within the same carrier is not assessed in this contribution. 
Regarding the spurious emission, it’s supposed no problem since most requirements are generic and agonistic to IAB class except the FR1 co-located one with statement as” The requirements assume a 30 dB coupling loss between transmitter and receiver and are based on co-location with same class.” In the other word, the co-location with different class is not covered by current specification. But in this table the requirement the most stringent one is for WA class.
It can be observed that that the case for which the requirement to be impacted is mainly on area just besides contiguous two carriers. And our preference is not to make requirement exception for certain implementation as implied in option1. One alternative way is to apply most stringent requirement for power imbalance case. However, it’s still not convinced for the necessity and feasibility yet. Hence the tradeoff could be scenario restriction as option 2 suggested in the WF. Furthermore, as in legacy specification the cross class co-location case is not considered, we believe this kind of scenario restriction could be applied for both shared beam and separated beam case. It doesn’t mean this could not be applied in real deployment but this is just not considered to define specific requirement. And it’s open to consider this as a note in core specification or captured somewhere implicitly in conformance testing spec. 
    
Proposal 1: existing EVM requirement should not be impact due to simultaneous transmission. 
Proposal 2: It’s suggested to take further discussion based option2 with agnostic to implementation solution for simultaneous operation on MT TX/DU TX. 

Conclusion   
In this contribution we shared our understanding regarding to IAB node simultaneous operation according to latest RAN1 agreement and WF agreed in Aug RAN4 meeting with below observations and proposals.
For RAN1 discussion on power control: 
Observation 1: According to RAN1 agreement, the procedure on power control can be applied to allow TX power configured for simultaneous transmission within transmitter capability. 
Observation 2: RAN1 agreements on power control applicable to mitigate power imbalance issue are dependent on many factors which makes it may not be straightforward to derive related universal minimum requirement other than existing ones.  
Observation 3: as long as the RAN1 design contain enough margin on top of current baseline for desired PSD range, forward compatible and implementation flexibility could be ensured.

For remaining issue in RAN4:
Proposal 1: existing EVM requirement should not be impact due to simultaneous transmission. 
Proposal 2: It’s suggested to take further discussion based option2 with agnostic to implementation solution for simultaneous operation on MT TX/DU TX. 
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