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Introduction
In RAN1#98, the following agreements on IAB Mechanism to support the “case-1” OTA timing [1] have been made:
	Agreements:
· According to RAN1 #96bis agreement, whether T_delta is a “target value” or an “actual value” is up to parent node implementation.   
· For the TA and T_delta in (TA/2+T_delta), to down-select:
· Opt-A: T_delta is given by the latest T_delta signalling, and TA is the current 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.
· Opt-B: T_delta is given by the target T_delta signalling, and TA is an average of timing advance intervals (e.g., TA1, TA2, TA3…) updated by a series TA commands.
· Once down-selected, further discuss how to reflect it in RAN1 specs




In RAN4#92, the following agreement on requirements for OTA timing alignment [2] has been made:
	Agreement: for action 3, RAN4 does not specify OTA synchronization (OTA-S) accuracy for IAB node.



In this contribution, we discuss preferable properties and signalling of T_delta.
Preferable Properties of T_delta
The discussions from the last RAN1 left unspecified whether T_delta, as signalled from parent node to IAB node, should be the reference T_delta of the actual T_delta. In fact, it was found to be up to parent node implementation. For reasons of having an effective OTA timing alignment, we would like to outline our view on preferable T_delta properties.
Generally, OTA timing alignment based on propagation delay determination by
Tprop = TA/2 + T_delta								(1)
is equivalent to the four time stamps based determination procedures of Tprop in PTP [3]. The accuracy depends on accurate determination of the actual differences between the DLTx and ULRx timing at the parent node and ULTx and DLRx and the IAB-node.
The actual timing advance, TA, of the IAB-MT is set through control by the parent node (TA commands) and MT internal adjustments by the MT itself and which are only known to the MT. The determination of TA to be used in (1) is therefore eventually up to the MT. However, any TA is also reflected in T_delta as experienced for a specific MT by the parent node. Therefore, ideally, the T_delta should be signalled such that with the offset between ULTx and DLRx an IAB-node can assume that TA/2 + T_delta corresponds to the propagation delay between parent and IAB-node.
The parent node should signal T_delta such that an IAB-node, with TA reflecting the offset between its ULTx and its DLRx, can assume that TA/2 + T_delta corresponds to the propagation delay between parent and IAB-node.
Signalling of the actual T_delta would fulfil that, by aggregating information about any reference T_delta, TA and deviations due to limited TA command granularity and any other deviation under MT control or not (like MT TA setting limitations). Therefore, we prefer that, ideally, the T_delta as signalled by the parent node should be the actual T_delta.
T_delta as signalled by the parent node should be the actual T_delta.
Even RAN4 has agreed that there will be no requirements on OTA synchronization accuracy for IAB [2], and therefore none on T_delta and TA determination (not for the sake of OTA synchronization accuracy to be used in (1)), we think such a T_delta signalling would provide the best information to the IAB-node and makes OTA timing alignment performance mostly dependent on the IAB-node itself [5].
Signalling of T_delta
The general assumption for IAB deployment in Rel-16 is that nodes are stationary. It is reasonable to assume that channel conditions with respect to Tprop are changing on a slow basis, if at all. It has been discussed to have TA command and T_delta signalling in timely relation to ensure consistency, i.e. the IAB-node can relate a received T_delta information to a specific TA setting. However, it is in the best interest of the IAB-node itself to not wildly change or adjust its TA without parent TA command involvement. On the other side, especially in a stationary IAB scenario, it is in a parent’s best interest to make sure that any TA command to an MT is really implemented and it can be up to the parent control to only provide a T_delta signalling afterwards. We assume consistency of T_delta and TA in a stationary IAB scenario can be guaranteed without very close (in time) signalling of any TA command and T_delta. A stationary IAB scenario also means that we can assume that TA is not very frequently changed in time and value; in either case, it implies that T_delta would not require very frequent updates neither.
T_delta will likely not change frequently, and its signalling can have reduced delay requirements, compared to uplink timing advance control, in stationary IAB scenarios.
In [4], we have explained and expressed our concern that a difference between the parent node and IAB-node in the assumption about T_delta can have a significant impact on the performance and reliability of RAN, and that due to the IAB half-duplex constraint, a parent node cannot measure its child nodes’ DL-Tx timing, nor correct and ensure it. We still have this concern and believe that any signalling specification of T_delta should provide the reliability needed to ensure that errors in T_delta reception will not have a significant impact on the propagation-time estimation.
[bookmark: _Toc21111988]Any signalling specification of T_delta should provide the reliability needed to ensure that errors in T_delta reception will not have a significant impact on the propagation-time estimation.
Considering Observation 3 and Proposal 1, we believe that T_delta signalling via MAC CE is not necessary on one side and not sufficient on the other. Rather T_delta should be provided by means of RRC signaling.
[bookmark: _Toc21111989]T_delta should be provided by means of RRC signaling.
Conclusion
In this paper we made the following observations:
Observation 1	The parent node should signal T_delta such that an IAB-node, with TA reflecting the offset between its ULTx and its DLRx, can assume that TA/2 + T_delta corresponds to the propagation delay between parent and IAB-node.
Observation 2	T_delta as signalled by the parent node should be the actual T_delta.
Observation 3	T_delta will likely not change frequently, and its signalling can have reduced delay requirements, compared to uplink timing advance control, in stationary IAB scenarios.

Based on the discussion above we propose the following:
Proposal 1	Any signalling specification of T_delta should provide the reliability needed to ensure that errors in T_delta reception will not have a significant impact on the propagation-time estimation.
Proposal 2	T_delta should be provided by means of RRC signaling.

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref476919366][bookmark: _Ref454459437][bookmark: _Ref174151459][bookmark: _Ref189809556]RAN1, Chairman’s Notes, 3GPP TSG RAN WG1 Meeting #98, August 2019. 
[bookmark: _Ref20482352]RAN4, RAN4-92-RRM_Chairmen_report_13_Friday EOM, 3GPP TSG RAN WG4 Meeting #92, May 2019.
https://en.wikipedia.org/wiki/Precision_Time_Protocol
[bookmark: _Ref20990450]R1 - 1909027, IAB OTA Timing Alignment – Signalling, Ericsson
R1 - 1910296, Summary of email discussion on case-1 timing after RAN1 #98, ZTE
[bookmark: _GoBack]
	2/3	
