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Introduction
In RAN4 #92 and RAN4 #92bis, it has been agreed on the granularity and range for T_delta [1], [2], respectively. RAN4 informed RAN1 [5] that:
	[bookmark: OLE_LINK1][RAN4 Response]: In addition to RAN4 reply on the granularity of T_delta in FR1 and FR2 respectively [3], i.e., the granularity of T_delta for IAB OTA timing alignment is 64Tc for FR1 and 32Tc for FR2, RAN4 has concluded the ranges of T_delta for different numerologies as shown in the below table. The detailed signalling design is dependent on RAN2 decision. 
[bookmark: _GoBack]Table 1. Range of T_delta
	SCS [kHz]
	Max T_delta [Tc]
	Min T_delta [Tc]

	15
	- [image: ]/2 + 6256
	- [image: ]/2 - 70528

	30
	- [image: ]/2 + 6128
	- [image: ]/2 - 35328

	60
	- [image: ]/2 + 6032
	- [image: ]/2 - 17664

	120
	- [image: ]/2 + 6032
	- [image: ]/2 - 8816


 



Furthermore, RAN2 has sent an LS [4] to RAN1, asking for correction of the RAN2 assumption on the size of the T_delta field in the MAC CE, if necessary.
	2. Actions:
1. 
2. As already mentioned, the size of the T_delta field (containing the index value of T_delta) is 11 bits. If RAN1 finds this inadequate, RAN2 would very much appreciate it if RAN1 could inform RAN2 at their earliest convenience and provide the number of bits required (if different from 11).




In this contribution, we provide our view on the size of the T_delta field.
Discussion
For each SCS, the range of T_delta (in units of Tc) can be determined as the difference of maximum and minimum T_delta plus one. T_delta is signaled as the number of multiples of the granularity specific for each SCS, each multiple having an index. The required number of bits can be derived by up-rounding to the next integer the log2() of this number of indices.
In Table 1 and 2, we summarize granularity, T_delta range, required index range and resulting number of required bits for signaling, separately for FR1 and FR2.

[bookmark: _Ref37005076]Table 1: Granularity, T_delta range, required signaling bits for T_delta in FR1.
	FR
	Granularity [Tc]
	SCS [kHz]
	Range [Tc]
	Required indices
	Length for T_delta [bit]

	FR1
	64
	15
	6256+70528+1=76785
	1199.77
	11

	
	
	30
	6128+35328+1=41457
	674.77
	10

	
	
	60
	6032+17664+1=23697
	370.27
	9



[bookmark: _Ref37004958]Table 2: Granularity, T_delta range, required signaling bits for T_delta in FR2.
	FR
	Granularity [Tc]
	SCS [kHz]
	Range [Tc]
	Required indices
	Length for T_delta [bit]

	FR2
	32
	60
	6032+17664+1=23697
	740.53
	10

	
	
	120
	6032+8816+1=14849
	464.03
	9



We note that a granularity of 32Tc for T_delta signaling is not required in FR1 and therefore not for an SCS of 15kHz.
[bookmark: _Toc37004853][bookmark: _Toc37005050][bookmark: _Toc37427241][bookmark: _Toc37427303][bookmark: _Toc37441097]A granularity of 32Tc for T_delta signaling is not required in FR1 and therefore not for an SCS of 15kHz.

We also note that 11 bits is sufficient to represent all index values for T_delta, across FR1 and FR2 and any SCS, and is required for an SCS of 15kHz according to Table 1.
[bookmark: _Toc37004854][bookmark: _Toc37005051][bookmark: _Toc37427242][bookmark: _Toc37427304][bookmark: _Toc37441098]11 bits are sufficient to represent all index values for T_delta, across FR1 and FR2 and any SCS, and is required for an SCS of 15kHz.

We therefore propose to inform RAN2 that RAN1 finds it is adequate that the size of the T_delta field (containing the index value of T_delta in the MAC CE) is specified as 11 bits.
[bookmark: _Toc37004855][bookmark: _Toc37005052][bookmark: _Toc37427243][bookmark: _Toc37427305][bookmark: _Toc37441099]RAN1 to inform RAN2 that it is adequate that the size of the T_delta field (containing the index value of T_delta in the MAC CE) is specified to 11 bits.

Conclusion
In this paper we made the following observations:
Observation 1	A granularity of 32Tc for T_delta signaling is not required in FR1 and therefore not for an SCS of 15kHz.
Observation 2	11 bits are sufficient to represent all index values for T_delta, across FR1 and FR2 and any SCS, and is required for an SCS of 15kHz.

Based on the discussion above we propose the following:
Proposal 1	RAN1 to inform RAN2 that it is adequate that the size of the T_delta field (containing the index value of T_delta in the MAC CE) is specified to 11 bits.
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