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Introduction
In RAN4#91 there were three options under discussion for the definition of T_delta [1]. Two of those were in the initial LS [2] and the clarification LS [3] from RAN1. The definition of T_delta could affect the range and granularity of the T_delta value and therefore the definition needs to be decided first. In this contribution we are elaborating the options and what can be the way forward.
Discussion
The option discussed in RAN4#91 were following:
Opt.1:	T_delta = - (Tg – NTA_offset * Tc)/2; [2]
Opt.2:	T_delta = - Tg/2; [3]
Opt.3:	Like option 2 but the parent node signals T_delta,diff, where IAB node calculates T_delta = NTA_offset/2 + T_delta,diff; [4]
With each option the IAB node can calculate the timing offset for the DU TX timing for synchronized IAB operation. Opt.2 is straightforward but includes a constant part (half of the TAoffset) that could be considered non-optimum. Further is could reduce somewhat the achievable granularity or range of the signalled T_delta compared to Opt.1 and 3 with the same number of bits. This is analysed more in [5].
Opt.1 removes the constant part (TAoffset/2) at the parent node and only the difference between the RX-TX switching gap and the TAoffset will affect the signalled value of T_delta. Hence, with Opt.1 only the information unknown to the IAB node will be signalled.
Observation 1: Opt.1 is optimal in the sense that signalled T_delta contains only information that is unknown to the IAB node.
Opt.3 defines T_delta,diff “as the difference between actual T_delta (computed from the gap between DL TX and UL) and NTA_offset/2”, [4]. However, using the equations above, T_delta,diff becomes (assuming the NTA_offset was supposed to be multiplied by Tc):
T_delta = NTA_offset*Tc/2 + T_delta,diff
=> -Tg/2 = NTA_offset*Tc/2 + T_delta,diff
=> T_delta,diff = - (Tg + NTA_offset*Tc)/2
Although the intention may have been the opposite, Opt.3 actually increases the absolute value of the signalled parameter and therefore would be different from Opt.1. Due to lack of clarity and due to the deviation from the RAN1 proposals, it is suggested not to consider Opt.3.
Proposal 1: RAN4 is not supporting Opt.3 as the proposal is not clear and not aligned with RAN1 view.
Related to Opt.1 and Opt.2 the question is how much the constant part in T_delta would eventually affect the granularity and range with acceptable number of bits that can be used for T_delta signalling. As discussed in [5] there may not be in practice much difference between the options Opt.1 and Opt.2 in terms of range of the T_delta values to have a clear preference over either one of the options. This was concluded with the proposal to extend the range of T_delta by one symbol where the symbol duration would be dominating over the other parameters of T_delta. This was especially the case with smaller SCS which will require the highest number of bits with a certain defined granularity. This will also determine what will be the definition of the signalled information element. Referring to the results in [5] we can observe:

Observation 2: Both Opt.1 and Opt.2 have similar range of T_delta values without either one being clearly better than the other one..
The number of bits of the T_delta information element could be max 12, [5]. This likely will not be an issue regardless of the decision on the signalling method for T_delta. Furthermore, in static IAB deployment the TA and T_delta signalling will be fairly infrequent and therefore the need to minimize the size of the IE would may be low. Possible support for mobile IAB deployment supported by future releases, the overhead may be meaningful. Hence, only the forward compatibility could be an argument to minimize the size of the IE. 
From RAN4 perspective, either one of the Opt.1 or Opt.2 seems fine just that the range and corresponding granularity is supporting relevant scenarios. The final decision can be therefore left for RAN1.
Proposal 2: In the LS response to RAN1, RAN4 can indicate that both options Opt.1 and Opt.2 are acceptable. Final decision is up to RAN1.

Conclusion
In this contribution we have analysed the options for T_delta definition and whether there are differences regarding RAN4 specifications. As the conclusion, both options for T_delta proposed by RAN1 are acceptable for RAN4 without major differences how the range and granularity can be specified. As specific observations and proposals we had following:
Observation 1: Opt.1 is optimal in the sense that signalled T_delta contains only information that is unknown to the IAB node.
Observation 2: : Both Opt.1 and Opt.2 have similar range of T_delta values without either one being clearly better than the other one..
Proposal 1: RAN4 is not supporting Opt.3 as the proposal is not clear and not aligned with RAN1 view.
Proposal 2: In the LS response to RAN1, RAN4 can indicate that both options Opt.1 and Opt.2 are acceptable. Final decision is up to RAN1.
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