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Introduction
In RAN4#90bis meeting there are different interpretations and understandings on Rel-16 IAB scope. This contribution provides our understanding regarding many aspects of Rel-16 IAB scope. 
Discussion
Impact on existing RF spec
In latest IAB WID[1] the BS core spec (TS38.104) , UE core spec (TS38.101-1/2/3) and UE demo spec(TS38.101-4) are included as existing specs to be impacted with the implication of the related IAB RF performance requirements would be incorporated in those specifications. However, in last RAN4 meeting it is agreed in RAN4 that there would be one dedicated IAB spec for RF and demo requirement. Hence it is proposed to update the WID in June meeting to replace the new spec with all aforementioned specifications. And it should be make an explicit agreement in RAN4 that the introduction of Rel-16 IAB has no impact on existing BS and UE RF specifications.    

Proposal 1: it’s expected the introduction of Rel-16 IAB node shall have no impact on below existing BS and UE specifications from RF performance perspective.
· TS38.104
· TS38.101-1/2/3/4

Resource multiplexing 
There is clear description for resource multiplexing between backhaul and access links in IAB WID [1] as below.
· 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. 

It is not explicitly indicated that whether FDM and SDM resource sharing among backhaul and access links is in Rel16 or not. The reason is somewhat elaborated in companion contribution [2] as there are at least three links connected to one IAB node, i.e. Parent Backhaul link, Child backhaul link and Child Access link. Hence it is not clear whether FDM and/or SDM are also target between child backhaul link and child access link. If this is considered it may imply FDM and/or SDM would be requested for IAB-donor gNB as well. However, at least current stage we would suggest to limit the implication on legacy gNB system in the context of IAB. Maybe further clarification regarding the definition of FDM and SDM resource sharing among backhaul access links is needed.  
Observation 1: the FDM and SDM resource sharing among backhaul and access links may be not in Rel-16 scope.
[image: ]
Figure 1: Different IAB link types (Figure 7.3.1-1 in TS38.874)
But what can be observed is that half-duplex constraint would be always valid in the discussion of IAB at least for in-band IAB (may be applicable for out-of-band IAB as well). That means the IAB could not transmit and receive simultaneously on all links. However, at least simultaneously transmission of IAB-MT and IAB-DU, simultaneously reception of IAB-MT and IAB-DU seems not precluded from current scope which complies with the half-duplex restriction. What’s needs to be highlighted is that whether the simultaneously reception between IAB-MT& IAB-DU and transmission between IAB-MT& IAB-DU would happen is also according to the corresponding slot format of IAB-MT and IAB-DU.
Observation 2: simultaneously transmission of IAB-MT and IAB-DU, simultaneously reception of IAB-MT and IAB-DU seems not precluded from Rel-16 IAB scope, which is also related to slot format of IAB-MT and IAB-DU. 

Synchronized scenario
What’s captured in WID regarding IAB sync timing is copied as below. Except case 1 timing no other case is expected to be included in specification. Case 1 is further illustrated as figure 2. It should be noted that the according to case 1 timing there would be still timing shift between IAB-MT UL TX and IAB-DU DL TX as T1 in the figure. And T2 shown in figure2 is the timing difference between IAB-MT DL RX and IAB-DU UL RX. 
· Define timing requirements for IAB specific network synchronization. This may include (a) requirement for “case 1” timing (e.g. accuracy of DL transmission timing alignment between an IAB-node and its parent node), and (b) cell phase synchronization accuracy for multi-hop IAB network.
If the one example of certain slot format given for IAB-MT and IAB-DU as in figure 3(here no dynamic pattern considered just as a simple example), it can be observed that the even if the 4th slot the simultaneous reception may be allowed according to observation 2, there may be potential impact on the reception of symbols in the end of the 4th slot in IAB-MT if the next slot is tent to be assigned for IAB-DU DL transmission. Hence this should be considered further based on RAN1 design. For other slots marked with red cross, they cannot support operation simultaneously on IAB-MT and IAB-DU due to half-duplex restriction. And for the slot with question mark, it depends on the slot format for the slot.

Observation 3: according to OTA “case 1” timing of IAB-DU DL transmission, there would be misalignment between reception timing of IAB-MT DL and IAB-DU UL, between transmission timing of IAB-MT UL and IAB-DU DL. 


 
Figure 2: OTA sync case 1                            Figure 3: example of slot format of MT and DU

In addition, it should be pointed out that in legacy LTE RF spec the TDD synchronized operation and unsynchronized operation are defined as below. It would be believed as applicable for normal NR operation as well. And as indicated in CLI discussion, the current RF requirement does not consider dynamic TDD case. 
Synchronized operation: operation of TDD in two different systems, where no simultaneous uplink and downlink occur.
Unsynchronized operation: operation of TDD in two different systems, where the conditions for synchronized operation are not met.
However, how to intemperate the synchronized operation between IAB system and adjacent legacy system needs further discussion. 

Observation 4: according to legacy definition of synchronized TDD operation, the definition of synchronized operation between IAB system and legacy NR system needs further discussion. 

CLI and RIM
According to IAB WID the CLI is removed from Rel-16 IAB scope with following note:
NOTE 1: IAB relies heavily on existing Rel-15 functionality. It may leverage additional features/enhancements defined as part of other Rel-16 WIs, but it should not depend on the timely completion of these features. The scope of this section is limited to the aspects envisioned to be treated as part of the IAB WI. 
Observation 5: even though the scenarios considered in CLI co-existence study, such as interference from gNB to gNB and interference from UE to UE, is not in IAB scope, the conclusion of CLI co-existence study can be considered for IAB as well.   
Summary
In this contribution we discussed on Rel-16 IAB scope with below proposal and observations:
Proposal 1: it’s expected the introduction of Rel-16 IAB node shall have no impact on below existing BS and UE specifications from RF performance perspective.
· TS38.104
· TS38.101-1/2/3/4
Observation 1: the FDM and SDM resource sharing among backhaul and access links may be not in Rel-16 scope.
Observation 2: simultaneously transmission of IAB-MT and IAB-DU, simultaneously reception of IAB-MT and IAB-DU seems not precluded from Rel-16 IAB scope, which is also related to slot format of IAB-MT and IAB-DU. 
Observation 3: according to OTA “case 1” timing of IAB-DU DL transmission, there would be misalignment between reception timing of IAB-MT DL and IAB-DU UL, between transmission timing of IAB-MT UL and IAB-DU DL. 
Observation 4: according to legacy definition of synchronized TDD operation, the definition of synchronized operation between IAB system and legacy NR system needs further discussion. 
Observation 5: even though the scenarios considered in CLI co-existence study, such as interference from gNB to gNB and interference from UE to UE, is not in IAB scope, the conclusion of CLI co-existence study can be considered for IAB as well.   
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