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Introduction
In RAN4#99e meeting it is concluded that as below for simultaneous operation of IAB-node’s child and parent links by SDM

	Agreement:
No RF requirement impact identified on simultaneous operation including MT TX/DU TX, MT RX/DU RX, MT TX/DU RX and MT RX/DU TX.



Furthermore, for simultaneous operation of IAB-node’s child and parent links by FDM we have below way forward.
	Way forward:
Discuss further scenario of IAB-MT and IAB-DU share the same antenna array to support IAB simultaneous operation by FDM way includes but not limits to below aspects:
· For case different beams applied for MT and DU FFS on feasible isolation between beams and associated RF impact.
· For case one beam shared between MT and DU FFS on
· Tx power imbalance between MT and DU for simultaneous MT TX and DU TX
· RX power imbalance between MT and DU for simultaneous MT RX and DU RX
· Timing difference due to IAB-MT TA if any impact
· Whether simultaneous MT TX/DU RX and/or MT RX/DU TX can be removed for this scenario
· Others


This contribution discusses further on the simultaneous operation of IAB-node’s child and parent link based on above agreement and condition on shared antenna array by FDM multiplexing mode in general together with corresponding RAN1 progress. 
Discussion   
Considering the challenging in hardware implementation and lack of legacy study as reference it’s suggested to exclude the multiplexing scenario of simultaneous MT TX/DU RX and simultaneous MT RX/DU TX by shared antenna array solution at least within this release. 
Proposal 1: it is suggested to exclude the multiplexing scenario of simultaneous MT TX/DU RX and simultaneous MT RX/DU TX by shared antenna array solution under FDM mode. 
  
Consequently, in the context of simultaneous operation for IAB under FDM mode we will focus on the discussion for below scenarios:
· Simultaneous transmission of IAB-MT and IAB-DU
· Simultaneous reception of IAB-MT and IAB-DU
Main issues identified for these scenarios, which may have impact on RF requirement, would be timing difference due to TA and power imbalance. Before digging into analysis within RAN4, it would be beneficial to take a look at what’s going on in related RAN1 discussion. There is one agreement as below to resolve problem found in discussion on simultaneous operation. 
	Agreement
The parent IAB-node is dynamically provided with conditions/parameters to facilitate adaptation between multiplexing operation modes:
· FFS: Required number of guard symbols for switching of multiplexing mode (FFS: per timing mode or per multiplexing mode) for IAB-DU
· FFS: Signalling procedure
· FFS: Required guard band for FDM
· FFS: other conditions, e.g. required timing mode, required power control parameters, and preferred TCI.


The 1st bullet on FFS is for the guard symbols# should be applicable to resolve the potential collision issues due to adjustment on TA during timing mode switching. However, it seems RAN1 still needs more time to conclude on further details. Hence it’s supposed that the RAN4 discussion can be postponed since it should be relied on RAN1 further conclusion.
Observation 1: RAN1 discussion on guard symbols, which can be applied to resolve IAB-MT TA collision, is still open.
 
In additional, the 3rd bullet on FFS is for required guard band for FDM. To our understanding, in legacy RAN4 discussion the guard band for two sub-block within channel which can be configured would be transparent in specification. What has been defined is the channel edge guard band in general. Hence in following discussion on IAB we take the same basis as legacy RAN4 approach. And if any update in RAN1 on this aspect in later phase it can be taken into account as well.
Observation 2: guard band for FDM is under discussion in RAN1.
Observation 3: usually except channel edge guard band no other guard band specified in RAN4. 

Regarding power imbalance, there are two possible cases as below. For each case 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 signal with larger level. 
· TX power imbalance of own IAB node as power shared simultaneously between its DU(->UE/ child IAB) and MT(->parent node)
· RX power imbalance of own IAB node as power received simultaneously from its DU(<-UE/child IAB node) and MT(<-parent node)

With respect to TX power imbalance of IAB node RAN1 agreement in RAN1#105e is as below to provide solution on how to mitigate the power imbalance between MT UL TX and DU DL TX by assistance information to adjust MT TX power.  
	Agreement 
Decide in RAN1#106-e whether to support an IAB-node indicating assistance information to help with its MT’s UL TX power control. The assistance information can be:
· FFS: Desired TX power
· FFS: Offset to a baseline PHR
· FFS: Desired dynamic range
FFS: whether this information is provided to the parent-node, the CU, or both.
FFS: whether the MT’s UL TX power control formula needs to be changed 



With respect to RX power imbalance of IAB node RAN1 agreement in RAN1#105e is as below to provide solution on how to mitigate the power imbalance between MT DL RX and DU UL RX by assistance information to adjust parent node DL TX power.  
	Agreement 11
The information to assist DL power allocation of the parent-node is indicated by the IAB-MT to the parent node DU in terms of desired power adjustment.
· FFS applicability of assistance information, e.g. per multiplexing scenario, per resource, etc.



Observation 4: There is discussion in RAN1 regarding power control should be applicable to mitigate power imbalance issue. 

Even though there could be possible solution to mitigate the power imbalance with assistant information, it could not be guaranteed that power to be faced by IAB-DU and IAB-MT could be always the same. Hence it’s suggested to see the estimation on imbalance level can IAB node bear based on existing IAB RF requirements. Then it could be checked further whether improvement or additional requirement should be brought in for the new cases in Rel-17. 
For TX power, there is TX power dynamic range defined for IAB-MT contains both RB allocation adjustment and PSD adjustment capability. For PSD adjustment 5dB for Wide Area IAB-MT and 10dB for Local Area IAB-MT are defined. The absolute PSD range defined for IAB-MT is not as large as UE considering that IAB node is fixed deployed without mobility and the output power could be configured to certain range to cope with certain deployment environment. In Rel-17 it’s supposed that IAB is still deployed in the condition of fixed location and relative stable output power condition without dramatic power fluctuation even on UL to parent node. Additional, for FR1 IAB-DU will also support RE power boosting and de-boosting as FR1 gNB does for relative lower order modulation scheme. 
Observation 5: For Rel-16 IAB TX dynamic range for both MT and DU are defined.
According to Rel-16 co-existence study, IAB-MT ACLR and ACS is the same as IAB-DU, which is the same as gNB requirement in the other word, except ACLR for FR2 Local Area IAB-MT which is 4dB less than ACLR of BS type 2-O. Consequently in TX side ACLR will have limitation (24-45dB leakage ratio depending on frequency range) on emission to adjacent channel. But for lo-coaction case shard the antenna array, that may be optimistic assumption which can’t be applied directly. And in the context of RX power imbalance, there is ACS requirement which can be recognized as worst case condition with 23dB imbalance for MMW and 46dB for FR1 with interference with higher power level on adjacent channel. For IAB-DU, same to gNB, in-channel selectivity is defined to a measure of the receiver ability to receive a wanted signal at its assigned resource block locations in the presence of an interfering signal received at a larger power spectral density. 
Observation 6: in Rel-16 IAB specification, the ACS requirement is verified the RX power imbalance case with the other signal on adjacent channel for both DU and MT.
Observation 7: in Rel-16 IAB specification, the ICS requirement is verified the RX power imbalance case with the other signal within the same channel for IAB-DU. 

It’s believed that the feasible performance of IAB node in the context of power imbalance in cases of simultaneous MT TX/DU TX and MT RX/DU RX can be estimated to some extend based on legacy RF requirement. Then following questions should be considered is that whether current RF requirement can be applied to enable Rel-17 target scenario with minor update, i.e,  
 Q1: Whether TX power imbalance of 5-10dB can be considered as condition to verify the IAB-node behaviour in simultaneous transmission?
 Q2: Whether RX power imbalance in order of ACS level can be considered as condition to verify the IAB-node behaviour in simultaneous reception?
 Q3: Whether in-channel case to be considered in power imbalance. 
[bookmark: _GoBack]Proposal 2: It's suggested to decide whether existing power dynamic range and ACS requirement can be applied as starting point to be modified for purpose to verify IAB-node behaviour for simultaneous transmission and simultaneous reception.   
Conclusion   
In this contribution we shared our understanding regarding to IAB node simultaneous operation by FDM mode. First of all, we suggest to narrow down the scope with below proposal: 
Proposal 1: it is suggested to exclude the multiplexing scenario of simultaneous MT TX/DU RX and simultaneous MT RX/DU TX by shared antenna array solution under FDM mode. 

Then for timing difference due to IAB-MT TA we reviewed the RAN1 latest agreement with below observation 1:
Observation 1: RAN1 discussion on guard symbols, which can be applied to resolve IAB-MT TA collision, is still open.

Besides that, we also notice that guard band has been considered in RAN1 for FDM which may be transparent in RAN4.
Observation 2: guard band for FDM is under discussion in RAN1.
Observation 3: usually except channel edge guard band no other guard band specified in RAN4. 

For power imbalance the RAN1 discussion on power control with solution of assistant information which can mitigate the issue. But we still provide a brief summary on status for related requirement based on Rel-16 IAB RF specification with below observations.
Observation 4: There is discussion in RAN1 regarding power control should be applicable to mitigate power imbalance issue. 
Observation 5: For Rel-16 IAB TX dynamic range for both MT and DU defined.
Observation 6: in Rel-16 IAB specification, the ACS requirement is verified the RX power imbalance case with the other signal on adjacent channel for both DU and MT.
Observation 7: in Rel-16 IAB specification, the ICS requirement is verified the RX power imbalance case with the other signal within the same channel for IAB-DU. 

Based on above discussion we present our suggestion for further study as proposal 2. However, it’s not precluded other reasonable suggestion if raised during discussion. 
Proposal 2: It's suggested to decide whether existing power dynamic range and ACS requirement can be applied as starting point to be modified for purpose to verify IAB-node behaviour for simultaneous transmission and simultaneous reception.   
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