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1. Introduction
At the RAN2#108 meeting [1], RAN2 introduced the Timing Delta MAC CE, to indicate the T_delta index used to control the amount of timing delta adjustment, and the length of the field is 11 bits. RAN2 sent an LS to RAN1 on T_delta in IAB [2] about capturing the mapping between the T_delta index and the actual value of T_delta in specifications. In the LS, RAN2 has the following two items for RAN1’s attention and action:1.	RAN2 would like to inform RAN1 of its preference to have this mapping captured in RAN1 specifications, and would like to respectfully ask RAN1 to take appropriate action (or notify RAN2 as a matter of priority if this RAN2 preference cannot be met by RAN1).
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 current specification TS38.213 [3], timing adjustment of DU transmission is captured as follows.If an IAB-node is provided a value  from a serving cell, the IAB-node may assume that  is a time difference between a DU transmission of a signal from the serving cell and a reception of the signal by the IAB-node MT when , where  and  are obtained as for a "UE" in Clause 4.2 for the TAG containing the serving cell. The IAB-node may use the time difference to determine a DU transmission time.



How to derive the  (T_delta) from the T_delta index indicated in Timing Delta MAC CE is not captured. In this contribution, we discuss how to capture the mapping between the T_delta index and the actual value of T_delta in RAN1 specifications, as well as the reply to RAN2 LS.
2. Discussion  
In LS from RAN4 [4][5], RAN4 provided the granularity and range of T_delta. RAN4 concluded that the granularity of T_delta is 64Tc for FR1 and 32Tc for FR2 and the ranges for different numerologies are concluded as follows.

Table I  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



Considering the granularities and ranges provided by RAN4, following two alternatives for mapping between the T_delta index indicated in MAC CE and the actual value of T_delta are considered.

· Alt.1. The mapping between T_delta index and actual value of T_delta is independent for each FR and SCS. 
· Alt.2. The mapping between T_delta index and actual value of T_delta is unified for each FR and SCS.

In Alt.1, different granularities and ranges concluded by RAN4 are taken into account. For example, the value  , Tdelta is the T_delta index indicated in the MAC CE, and the IAB-node determines  and  according to the following table based on FR and SCS of the serving cell.

Table II  Value of  and  for each FR and SCS
	FR of the serving cell
	SCS of the serving cell (kHz)
	 (Tc)
	 (Tc)

	FR1
	15
	- [image: ]/2 - 70528
	64 Tc

	
	30
	- [image: ]/2 - 35328
	64 Tc

	
	60
	- [image: ]/2 - 17664
	64 Tc

	FR2
	60
	- [image: ]/2 - 17664
	32 Tc

	
	120
	- [image: ]/2 - 8816
	32 Tc



In Alt.2, the minimum granularity, i.e., 32Tc, and largest value range, i.e., [- [image: ]/2 – 70528, - [image: ]/2 + 6256], among the granularities and ranges provided by RAN4 can be applied to all FRs and SCSs. In this alternative, 11-bit is inadequate for the length of the bit field for T_delta index in MAC CE and it needs to be increased to 12-bit. In our view, it is not necessary to increase the length of bit field in MAC CE since the smaller granularity is not necessary for FR1 and larger range is not necessary for large SCSs. Additionally, in our perspective, RAN1 may specify the mapping between T_delta index and the actual value of T_delta in the specification.

Based on the discussion above, we conclude the following proposals.
Proposal 1: The mapping between T_delta index and actual value of T_delta should be independent for each FR and SCS.
Proposal 2: Adapt following text proposal for TS 38.213 which reflects proposal 1.
[bookmark: _GoBack]
TS38.213
== Start ==
[bookmark: _Ref497117847]14	Integrated access-backhaul operation
<omitted text>
If an IAB-node is provided a value  from a serving cell, the IAB-node derives a value  according to , where  and  are selected based on FR and SCS of the serving cell as in Table 14.x, and may assume that  is a time difference between a DU transmission of a signal from the serving cell and a reception of the signal by the IAB-node MT when , where  and  are obtained as for a "UE" in Clause 4.2 for the TAG containing the serving cell. The IAB-node may use the time difference to determine a DU transmission time.

Table 14.x:  and  for each FR and SCS
	FR of the serving cell
	SCS of the serving cell (kHz)
	 (Tc)
	 (Tc)

	FR1
	15
	- [image: ]/2 - 70528
	64 Tc

	
	30
	- [image: ]/2 - 35328
	64 Tc

	
	60
	- [image: ]/2 - 17664
	64 Tc

	FR2
	60
	- [image: ]/2 - 17664
	32 Tc

	
	120
	- [image: ]/2 - 8816
	32 Tc



<omitted text>
== End ==

Proposal 3: Accordingly, we propose the following reply to RAN2.
· RAN1 will capture the mapping between T_delta index and actual T_delta value in the specification.
· The 11-bit size of the T_delta field in Timing Delta MAC CE is adequate for the indication.

3. Conclusion
In this contribution, we discussed the mapping between T_delta index and the actual value of T_delta. Based on the discussion, we made following proposals.
Proposal 1: The mapping between T_delta index and actual value of T_delta should be independent for each FR and SCS.
Proposal 2: Adapt text proposal for TS 38.213 which reflects proposal 1.
Proposal 3: Accordingly, we propose the following reply to RAN2.
· RAN1 will capture the mapping between T_delta index and actual value of T_delta in the specification .
· The 11-bit size of the T_delta field in Timing Delta MAC CE is adequate for the indication.
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