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1	Introduction
In this contribution, we summarize our input to the maintenance discussions on IAB Case-1 timing case. 
[bookmark: _Toc415085486][bookmark: _Toc503902285]2	Discussion
2.1	Background 
RAN1 agreed on Case-1 timing enhancement to align parent and IAB node DU DL transmission timing by introducing additional signaling from the parent node to the IAB node. Exact agreements in Rel-16 are as below. 
In RAN1 #96 meeting, the following agreement was reached to introduce the additional T_delta signaling. 
Agreements: 
An IAB node should set its DL TX timing ahead of its DL Rx timing by TA/2 + T_delta
· T_delta is signalled from the parent node, where the value is intended to account for factors such the offset between parent DL Tx and UL Rx, if any due to factors such as Tx to Rx switching time, HW impairments, etc.
· TA is the timing gap between UL Tx timing and DL Rx timing, which is derived based on existing Rel-15 mechanism
· FFS (not necessarily an exhaustive list):
· value range and granularity of Tdelta
· need for aperiodic/periodic updates of Tdelta
· other timing impairment factors for adjusting IAB node timing to be included in Tdelta
· timing alignment when the IAB node has multiple parents
· Note: once the design of the above FFS points is in a good shape, an LS to RAN4 may be necessary to solicit their input
In RAN1 #96bis, it was further agreed that negative offsets not considered in the DL Tx adjustments. 
Agreements: 
· In case the calculated TA/2 + T_delta at IAB node is negative, the IAB node should not adjust its DL-Tx timing. 

Later, in RAN1 #98bis, exact details were clarified on T_delta and TA to be used in the calculation of  (TA/2+T_delta). 
Agreements: 
· For the TA and T_delta in (TA/2+T_delta), Opt-A is adopted with the following update:
· Opt-A: T_delta is given by the latest T_delta signaling, and TA represents the actual 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. 
· Note: it is understood that for T_delta, TA/2, and (TA/2+T_delta), they may be either current time interval or filtered over the latest two or more time intervals, up to implementation. If the filtering is applied, the resulting performance is intended to be improved (it doesn’t necessarily mean that there will be the corresponding RAN4 requirements, up to RAN4)  no RAN1 spec impact

Changes on the first version of the IAB specification texts were agreed in RAN1 #99 meeting. 
Agreements:
To be captured in the specification:
· The proposal in the paragraph immediately after the “Conclusion from Wednesday offline session” in R1-1913316 is agreed

Agreements:
Adding in the specification the following:
The timing difference may be used by an IAB-node in the determination of its DU transmission timing.

In [2], RAN2 introduced a new MAC-CE to send the T_delta update, where 11 bits are used to indicate the T_delta update and 5 bits are reserved. 
	6.1.3	MAC Control Elements (CEs)
Skip>>>>
[bookmark: _Toc20428337]6.1.3.x	Timing Delta MAC CE

The Timing Delta MAC CE is identified by MAC subheader with LCID as specified in Table 6.2.1-1.
It has a fixed size and consists of two octets defined as follows (Figure 6.1.3.x-1):
-     R: Reserved bit, set to 0;
-	T_delta: This field indicates the index value Tdelta (0, 1, 2… 1199) used to control the amount of timing delta adjustment that MAC entity has to indicate (as specified in TS 38.xxx). The length of the field is 11 bits.


Figure 6.1.3.x-1: Timing Delta MAC CE
Editor’s notes: It is FFS whether the SCS should be indicated in the Timing Delta MAC CE. RAN2 needs to confirm with RAN1.
Skip>>>>





Even though there have been many discussions on the topic, further agreements are still needed to clarify the specification text to reflect the agreements. 

2.2	Correction: Use of T_delta for IAB DU timing alignment. 
The following text is used to discuss the T_delta in 38.213. 
“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 Subclause 4.2. The IAB-node may use the time difference to determine a DU transmission time.”
Remaining issues on timing can be as follows.  
Relating TA and T_delta received via different MAC-CE. 
The above text in TS 38.213 mention “T_delta from a serving cell”, and it seems that MAC-CE can be sent separately to each serving cell. On the other hand, when the IAB-node MT is configured with more than one serving cell, and the IAB-node MT may be receiving the TA update for a group of serving cells (TAG).  It is not clear how the IAB-node relating T_delta update and TA update together when calculating 
Proposal 1: The Timing Delta MAC CE shall contain TAG ID and the IAB node shall use the T_delta and TA corresponding to the same TAG ID when calculating . 

Interpretation of the 11 bits T_delta in new MAC-CE signalling
Agreed MAC-CE to indicate the T_delta does not provide any information related to the SCS, and granularity and range depend on these parameters, and interpretation of the 11 bits field also depended on them. 
Even though the actual number of interpretation of the 11-bit field T_delta has five variants, shown in Table 1, the frequency range is something that can be derived based on the operating band, what is missing is the SCS.
Table 1: Analyses for T_delta 
	FR
	Granularity [Tc]
	SCS [kHz]
	Range [Tc]
	Required index
	Length for T_delta [bit]

	FR1
	64
	15
	6256+70528=76784
	1199.75
	11

	
	
	30
	6128+35328=41456
	674.75
	10

	
	
	60
	6032+17664=23696
	370.25
	9

	FR2
	32
	60
	6032+17664=23696
	740.5
	10

	
	
	120
	6032+8816=14848
	464
	9





Proposal 2: The timing Delta MAC CE shall contain SCS (15, 30, 60, 120 kHz) to enable interpreting the T_delta field in the MAC CE. 
The above proposals shall be also sent to the RAN2 to proceed with the MAC-CE correction/update. 
Proposal 3: Send an LS to RAN2 with the following agreements. 
· The Timing Delta MAC CE shall contain TAG ID (2 bits) which is similar to the TAG ID used by the TA command MAC CE for the corresponding serving cells. 
· The timing Delta MAC CE shall contain SCS (15, 30, 60, 120 kHz) to enable interpreting the T_delta field in the MAC CE. 
· Four out of five Reserved bits in the MAC CE can be used to support the above. 

3	Conclusions
In this contribution, we provide corrections on the IAB CR on 38.213, and our proposals are as follows, 
Proposal 1: The Timing Delta MAC CE shall contain TAG ID and the IAB node shall use the T_delta and TA corresponding to the same TAG ID when calculating . 
Proposal 2: The timing Delta MAC CE shall contain SCS (15, 30, 60, 120 kHz) to enable interpreting the T_delta field in the MAC CE. 
Proposal 3: Send an LS to RAN2 with the following agreements. 
· The Timing Delta MAC CE shall contain TAG ID (2 bits) which is similar to the TAG ID used by the TA command MAC CE for the corresponding serving cells. 
· The timing Delta MAC CE shall contain SCS (15, 30, 60, 120 kHz) to enable interpreting the T_delta field in the MAC CE. 
· Four out of five Reserved bits in the MAC CE can be used to support the above. 
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