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1. Introduction

This paper focuses on the IAB OTA synchronization and T_delta range, also preparing a parallel LS to further clarify to RAN1.

2. Discussion
2.1. The scheme of OTA timing alignment
OTA timing alignment
RAN1 designed the OTA timing alignment for the IAB nodes with different levels to align their DL Tx to achieve TDD cell phase synchronization from the UE’s perspective. The detailed description of the method can be found in the 2 LS-s sent by RAN1 in [1] and [2]. For this method, we need to define the IAB behavior to correctly adjust the DU DL Tx timing according to the indicated TA and T_delta values from its parent node. Additionally, we also need to specify the cell phase synchronization accuracy from the system perspective.

T_delta is the most important part of the whole OTA alignment scheme. In the LS-s, RAN1’s first question is to ask for input on the range and granularity of this parameter. It is expected that the range and granularity of T_delta are different in FR1 and in FR2.
To understand better of the definition of T_delta which is RAN1 design, we should follow closely to the agreements: ‘TA is the timing gap between UL Tx timing and DL Rx timing, which is derived based on existing Rel-15 mechanism’. By reading this sentence I think what they actually mean is to consider a further bias other than TA offset besides TA caused merely by IAB feature compared to legacy NR, which means that (NTA+NTA_OFFSET) * Tc/2 + T_delta is the timing adjustment for IAB DU to take. Also to look at the question from RAN1, the intention is to design a proper signaling for the upper level configuration of T_delta so as to implement correctly the OTA alignment process. Since both the TA and TA_offset values are available already by the IAB node, there is no reason for T_delta to include TA offset in its values.
Observation 1: DU takes (NTA+NTA_OFFSET) * Tc/2 + T_delta timing adjustment to achieve OTA timing alignment for network synchronization.
So for the range of T_delta, since we consider it to be directly derived by the possible bias additional to TA offset, we should first think of the range of the additional bias. Say the additional bias is x, then T_delta = - (NTA_OFFSET + x)/2. 
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Figure 1 Deriving T_delta from x
The lower bound of the value x proposed by us is 0. Under such case, Tg = TA_offset which is the ‘well-aligned’ case in the RAN1 LS [1]. To consider the upper bound, though the more bias we have the less GP can be deployed for DL2UL transition we can have one UL symbol compensation for it thus we propose to have half the symbol length as the upper bound for x. Under such case the compensated UL symbol is fairly divided for GP and TA_offset. On the whole we propose 0<= x <= OFDMlength/2. Since T_delta = - (NTA_OFFSET + x)/2, to fit in the timing alignment function (NTA+NTA_OFFSET) * Tc/2 + T_delta, we propose - (NTA_OFFSET + OFDMlength/2)/2 <= T_delta <= - NTA_OFFSET * Tc /2.

	SCS (KHz)
	T_delta min (Tc)
	T_delta max (Tc)

	15
	-55040
	-12800

	30
	-37504
	-12800

	60
	-28736
	-12800

	120
	-11280
	-6896


Proposal 1: - (NTA_OFFSET + OFDMlength/2)/2 <= T_delta <= - NTA_OFFSET * Tc /2 is the range for RAN1/RAN2 to consider the signaling design.

Thus in [3] we prepare the reply to RAN1 taking into consider the above analysis.
3. Conclusion
This paper focuses on the IAB OTA synchronization and T_delta range, also preparing a parallel LS to further clarify to RAN1.

Observation 1: DU takes (NTA+NTA_OFFSET) * Tc/2 + T_delta timing adjustment to achieve OTA timing alignment for network synchronization.
Proposal 1: - (NTA_OFFSET + OFDMlength/2)/2 <= T_delta <= - NTA_OFFSET * Tc /2 is the range for RAN1/RAN2 to consider the signaling design.
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