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Introduction
In previous discussion, there is interesting to discuss the IAB RF requirement enabling the forward compatibility for enhanced duplexer. Based on the scenario discussed so far, the intention is to allow simultaneous Downlink transmission on IAB-MT and IAB-DU (and potentially reception from parent node and IAB node simultaneously) to ensure the system efficiency and avoid violate with potential regional regulation. 
In this contribution we try to clarify this scenario further. 
Discussion
 According to the co-existence study the scenario 2 is described as below:
· Scenario 2: only Layout 2
· In case of TDM operation the following mapping of IAB node transmission/reception to a TDD pattern (DL/UL/F resources) is assumed: 
· IAB DU transmission / IAB MT reception: DL time slots
· IAB MT transmission / IAB DU reception: DL time slots
It should be clarified that the IAB DU reception on DL time slots refers to IAB DU reception of its child IAB MT transmission. And IAB MT reception on DL time slots indicates IAB MT reception of the IAB-donor or IAB parent transmission. For certain IAB node, it’s possible to support simultaneously transmission of IAB MT and IAB DU according to configuration. But transmission on single interface is still allowed. What’s needed to be emphasized it that there is not any impact on UE behavior which is clearly captured in IAB WI originally. 
It would be beneficial to clarify the assumption of this scenario further, i.e., except the IAB MT transmission for NR backhauling happens only in down time slot in its connection mode, whether there is any other difference between this IAB-MT behavior compared with IAB-MT behavior expected for scenario 1. Here we list several aspects as below which are believed deserved explanation.   

IA and RACH
Before normal DL/UL communication between IAB node and IAB donor or IAB parent, the IAB node should follow all UE procedure to search and access certain NR network. That means the IAB have to comply with the corresponding constraint in this phase with specific SSB/RMSI periodicity (160ms) for IAB MT access purpose. This shall be applied to IAB can be operated in scenario 2 as well. The same to PRACH, IAB-MT shall support PRACH transmission following RAN1 agreement on extension of RACH occasions and periodicities for it upstream backhaul link. 

Cell discovery and measurement
After that it can operate as purely BS in DL if it is configured to transmit on its own MT and DU. But there is unavoidable case in which the gNB and IAB have to survive in reception of DL time slot with interference from co-channel BS interference and adjacent channel BS interference. Whether and how to understand the IAB-MT behavior on mobility measurement ought to be discussed. It is recognized that since IAB-MT will still receive on Downlink from IAB donor or IAB parent, the corresponding measurement for mobility should be still retained. However, in the interface of IAB-DU even though the reception of it child IAB is on Downlink, that is for backhauling child access data, no RRM measurement is requested on for IAB donor and/or IAB parent reception. 

Physical layer channel to be used for IAB-MT transmission
The other issue is the physical layer channel to be used in IAB-MT transmission in DL time slot to its donor gNB and parent IAB. Downlink physical channel or Uplink physical channel?
From the angle of IAB behavior alignment, the transmission of IAB in DL time slot is better to focus on DL physical channel. Consequently if IAB is in RX mode of DL time slot, the physical channel to be received from donor gNB, parent gNB and/or child gNB would be the same as DL physical channel. This is durable for IAB node. However, this may bring in burden for gNB to support IAB to receive DL physical channel. It should be considered more regarding the physical channel to be used by IAB transmission. For this case the other alternative way is to force IAB-MT transmission on UL physical layer even for DL time slot. This may result in IAB transmits UL physical channel on MT panel and DL physical channel on DU simultaneously which may bring burden on IAB implementation. Compared with two alternatives, it would be preferred to push load on IAB rather than gNB. The other consideration is that RAN4 have agreement that the introduction of IAB should have no impact on existing gNB RF requirement defined in TS38.104 which has already agreed and reflected in latest WID). Hence it is proposed that for donor BS the reception from IAB-MT transmission in DL time slot, which may or may not be supported, can leave with freedom for BS implementation. 

Timing 
In scenario 2 it is allowed that the simultaneously transmission on IAB-MT and IAB-DU. To align the IAB-MT and IAB-DU, it may impact the synchronization case under discussion in RAN1 and RAN4. The assumed timing within one IAB is as figure below. Since UE TX only in UL time slot, it is not shown in the picture. According to Rel-15 IAB WID, RAN1 and RAN4 will study case #1 OTA DL sync only. Discussion provided below is all based on this assumption. 
When the IAB is in TX mode, it is assumed all panels can be in Tx mode. And the TX timing shall be aligned according to OTA sync timing with the DL transmission for both MT and DU. The reception of parent IAB or donor gNB will be suffered by transmission delay. This may result in the end slot or symbol to be dropped /punctured If the next time slot the IAB panel or donor gNB changes to transmission to UE in DL time slot as IAB DU. Furthermore even if the panel function continues as MT but TX changes to RX, to ensure the sync operation of donor gNB the end of transmission in previous slot of MT shall be punctured as well. 
Since one intention to allow IAB MT transmission in DL time slot is to evade regional regulation of unsync operation, the possibility of IAB TX advance in DL time slot in upstream direction is not considered here.  
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In addition, there are two potential switching or sweeping scenarios for IAB one panel. One case is this panel operating as IAB MT in DL time slot TX- RX or RX –TX switching. However, in current specification for BS there is only switching time defined for ON-OFF and OFF-ON. How to handle this needs further discussion. The other case is the panel to switch function from MT to DU or DU to MT in TX DL time slot. This can refer to beam sweeping discussed in Rel-15. As captured in TR38.817-02, the worst-case beam switching time is based on the analogue implementation and is estimated as < 100ns. Since this aspect is not specified in legacy NR spec, IAB can follow the same logic here. Besides this, it may need to be clarified that if there is any issue for IAB to handle UL and DL physical channel simultaneously in baseband and potentially within one panel. 
Summary
This contribution focuses on clarification of IAB scenario 2 regarding aspects such as initial access, cell measurement, physical channel and timing. 
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