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1	Introduction
RAN1#98bis discussed the options for OTA synchronization and made following agreements about the approach and T_delta signalling, [1]:Agreements:
· For the TA and T_delta in (TA/2+T_delta), Opt-A is adopted with the following update:
· Opt-A: T_delta is given by the latest T_delta signaling, and TA isrepresents the currentactual time interval at the IAB node between the start of UL TX frame i and the start of DL RX frame i, which is updated with the received TA command per Rel-15. 
· Note: it is understood that for T_delta, TA/2, and (TA/2+T_delta), they may be either current time interval or filtered over the latest two or more time intervals, up to implementation. If the filtering is applied, the resulting performance is intended to be improved (it doesn’t necessarily mean that there will be the corresponding RAN4 requirements, up to RAN4)  no RAN1 spec impact

Agreements:
· For the signalling to carry T_delta, MAC_CE is used

RAN1 provided also an LS about the agreement for RAN2 consideration, [2]. There were some concerns about the reliability of MAC-CE signaling and whether there is need for such frequent signaling that MAC-CE can offer.
Additionally, RAN1#98bis agreed following related to the resource management and how the timing misalignment should be taken into account:Agreements:
 A parent IAB node can be made aware of the number of symbols Ng the child IAB node would like the parent IAB node not to use at the edge (beginning or end) of a slot when there is a transition between child MT and child DU. Separately or additionally, the child IAB node can be made aware of the number of guard symbols that the parent IAB node will provide.
· Ng can be provided for each of the [8] possible transitions with potential overlap:
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· If Ng is not provided it is assumed to be 0
NOTE: this agreement does not introduce any performance requirement on IAB nodes

This contribution elaborates options for the signalling considering both IAB synchronization and additional signalling for the resource management.
2	Discussion
2.1	T_delta signalled with MAC-CE
RAN1 has concluded that MAC-CE would meet the desired requirements for the T_delta signaling and thus the operation for IAB synchronization. This would be forward compatible solution for possible mobile-IAB operation where the propagation delay varies and the estimate for that must be updated frequently. 
Concerns related to MAC-CE has been related to its unprotection. As discussed in [3], T_delta signalling may not differ much from the other MAC-CE signalling in terms of how much malicious attacks could affect the system operation. One could say that T_delta signalled in MAC-CE would not compromise the network operation any more than signaling of the existing parameters. 
Potential issue can be partly addressed also by proper implementation. IAB node may implement e.g. some kind of sanity check for the received T_delta values. If a new T_delta would result in unexpected deviation from the current DU timing, IAB node could filter out such values and wait for following TA/T_delta signalling before adjusting the DU timing. The pace of the DL timing change exceeding the pace anticipated from the frequency tolerance of the (local) clock reference would be an indication of potentially faulty T_delta (or TA) values. Other methods may exist to implement such filtering.
Observation 1: T_delta signalling unprotected is not unique in the sense how fake signalling could be used to interfere the connections and causing degraded performance.
The reliability of MAC-CE signaling can be improved, as discussed in RAN1, by repetition or by sending it jointly with TA command where the UL timing will indicate if the message was successfully received. Additionally, HARQ feedback can be utilized to check the success of delivering the MAC message. Yet another option is to use low coding rate for MAC-CE for improved link performance for the signaling. All such options can be left for IAB implementation.
Observation 2: There are means to improve the reliability of T_delta signalling avoiding impacts on IAB synchronization.
Proposal 1: RAN2 can follow the agreement in RAN1 to use MAC-CE for T_delta signaling.
2.2	Signalling of guard symbols 
The RAN1 agreement on the resource management suggest that the IAB node shall indicate to the parent node the number of (guard) symbols that needs to be unused in order to avoid any overlap between successive RX/TX slots of IAB-MT and IAB-DU. Furthermore, the parent node could indicate the number of guard symbols that it will provide. There are basically 8 possible transitions each having specific requirements for the number of guard symbols. The range may span from 0 to a couple of symbols; up to RAN1 to conclude.
In a static IAB deployment, the values for the number of guard symbols can be fixed, or, changing infrequently likely in cases of beam switching or topology adaptation where the BH link is changed and the propagation delay is changed. On the other hand, Rel.16 to be forward compatible, the signaling specified for the guard symbol indications should also be applicable in the mobile IAB scenario, especially as the propagation delay will not be constant.
Observation 3: Signaling to be specified to indicate the number of guard symbols should be applicable also in the future IAB scenarios, including mobile IAB with varying propagation delay.
The actual values for the guard symbols indicated by the IAB node are not critical regarding the network operation and therefore there wouldn’t be issues related to the protection of signalled values. The knowledge of the guard symbols is used by the scheduler implying that the logical layer would be MAC where the values would be indicated. 
Observation 4: Signalled values for guard symbols are used by the scheduler at the parent node.
Also, aligning with required signaling for the IAB synchronization, we think that MAC-CE is a suitable way to signal also the number of guard symbols, either the requested values by the IAB node, or, the actual values from the parent node.
Proposal 2: The number of guard symbols shall be signalled using a MAC-CE.
Details of the actual format of the MAC-CE message can be defined once RAN1 has concluded with the numbers for the 8 possible cases.
3	Conclusion
In this contribution we have elaborated the usage of MAC-CE for T_delta signaling and what would be a suitable signaling option to indicate the desired number of guard symbols in the scheduling at the parent node.
Observation 1: T_delta signalling unprotected is not unique in the sense how fake signalling could be used to interfere the connections and causing degraded performance.
Observation 2: There are means to improve the reliability of T_delta signalling avoiding impacts on IAB synchronization.
Observation 3: Signaling to be specified to indicate the number of guard symbols should be applicable also in the future IAB scenarios, including mobile IAB with varying propagation delay.
Observation 4: Signalled values for guard symbols are used by the scheduler at the parent node.
Proposal 1: RAN2 can follow the agreement in RAN1 to use MAC-CE for T_delta signaling.
Proposal 2: The number of guard symbols shall be signalled using a MAC-CE.
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