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Prelude
In a companion piece [1] we consider the resource indication alternatives and what the consequences are, if any for timing mismatch issues. This contribution focuses primarily on the timing issues.
Agreements:
In Rel-16, an IAB node is not expected to receive T_delta when the IAB node MT is not in RRC_Connected mode. 

Proposals:
TA in (TA/2+T_delta) equals to the most recent time interval at the IAB node between the start of UL TX frame i and the start of DL RX frame i once T_delta is received.
· FFS whether or not additional information is necessary to convey to RAN4 for related performance requirements.  
Discuss till next meeting

Proposals:
Choose one of following signalling solutions to indicate T_delta to IAB node.
· Alt-1: MAC-CE 
· Alt-2: RRC 



In this document, we present our views on timing issues.

Analysis
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[bookmark: _Ref9521721]Figure 1 IAB network and The Timing Issue
Figure 1 shows an illustration of the issue we’re addressing in this document, namely, in an IAB network  there may exist a timing difference that may be unresolvable to zero between the MT timing and the DU timing in an IAB node.  This may happen, for example in situations where an IAB network has multiple points/instances of synchronization that may be provided by GNSS (Global Navigation Satellite Systems) or GNSS equivalent (e.g., terrestrial based, or atomic clock chips, etc.)  systems to multiple IAB nodes. So, for example for IAB Node 1, its “Generation 1” timing between its MT and CU differs from its “Generation 2” timing between Node 1’s DU and Node 2’s MT by tseconds, which is exaggerated in the Figure to showcase the lack of competence of the author’s drawing skills. 

So with the above in mind, let us consider aspects of timing.
 


As per R1-1907117, in particular, the timing issue illustrated in Figure 1 might involve communication in a scenario as per Figure 2.  R1-1907117 mentions that in a case like Figure 2 puncturing the last symbol on the IAB node  (the “Hard Symbol 13 (=  K mod 14)” symbol time of the “IAB node” – not the Parent)  in Figure 2 in turquoise) can mean that the MT can receive from its parent symbols 0 ( = K+1mod 14), given 14 symbols/slot. From R1-1907117:




[bookmark: _Ref9949620]Figure 2 Potential Parent/Child timing relationship after Figure 1


“If there is an overlap between the last DU TX symbol and the first MT RX symbol, the IAB node can puncture the last DU TX symbol to provide sufficient TX/RX switching gap.”  Clearly, due to hardware characteristics, the timing variation/synchronization between Parent DU and Child DU will vary over time.

Conversely, part of the symbol can be punctured, based on knowledge of timing difference.  Alternatively, a plurality of slots might be punctured as well.  This can be varied, based on “timing gap” reports from child to parent.   That is why signaling from a child to parent to indicate its DU/MT “timing gap” can be helpful (the communication of the timing gap itself is already covered in previous contributions).  The communication of the timing gap can either be done periodically or aperiodically, i.e., on request from a parent node to report the measurement.  Since at least regarding FR2, there will be highly directive antennas used as well as fixed antenna placement, we would assume that most sources of timing difference would not change rapidly with time and therefore RRC signaling should suffice to provide T_delta.  Thus we have:

Proposal 1:
The “timing gap” T_delta  between child/parent links and child/grandchildren links should be reported using RRC signaling unless there is an objection from RAN4.

And in addition,
Proposal 2:
RAN1 should specify as needed procedures for Parent/Child behavior in response to synchronization reports. 


It is noted that of the potential solutions listed above, communicating IAB node capability as part of IAB capability information exchange satisfies the FFS “How the CU can get information about the required guard symbols for a given DU configuration if needed.”

Proposal 3:
Switching time capability should be transmitted in IAB node capability information exchange. 



Conclusion
As promised, here’s the TLDR (“Too Long Didn’t Read”) section:
Proposal 1:
The “timing gap” T_delta  between child/parent links and child/grandchildren links should be reported using RRC signaling unless there is an objection from RAN4.

Proposal 2:
RAN1 should specify as needed procedures for Parent/Child behavior in response to synchronization reports.  These reports should be based on L1 and/or MAC signaling behavior
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