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Introduction
During RAN1#96 meeting, case-1 OTA timing alignment was discussed and it was agreed that the child IAB node should trigger its DL TX timing adjustment by TA/2 + T_delta after it receives the timing offset T_delta indication from its parent node, if it is using OTA Timing Case 1 to obtain its DL TX timing. During RAN1#98bis meeting, RAN1 made further agreements and sent an LS to RAN2 with following agreements [1]:

	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
Agreements:

For the signalling to carry T_delta, MAC_CE is used.


As we can see, RAN1 has determined to use MAC CE to carry the T_delta information. However, there is still some concern about the reliability of MAC CE. In this paper, we will further discuss the  MAC CE design to support the case-1 OTA timing alignment.
Discussion
The feasibility of over-the-air (OTA) synchronization and the impact of timing misalignment on IAB performance (e.g. the number of supportable hops) was studied in IAB study item phase. Seven cases for transmission timing alignment across IAB-nodes and IAB-donors were identified. And it was finally decided to specify the “case-1” OTA timing alignment mechanism. 

For case-1 OTA timing alignment, it denotes the DL transmission timing alignment across IAB nodes and IAB donors. If DL Tx and UL Rx are not well aligned at the parent node, additional information about the alignment is needed for the child node to properly set its DL Tx timing for OTA based timing & synchronization. 

As shown in Figure 1, IAB node can set its DL Tx timing before the DL Rx timing by TA/2. Generally speaking, TA equals to 2Tp plus Tg, where Tp is the propagation delay whereas Tg is the switching gap between UL Rx and DL Tx at the parent node [2]. With this understanding, Tp = TA/2 - Tg/2. In real TDD network deployment, the actual value of the switching gap depends on the implementation of the parent node. So additional offset T_delta  should be indicated to the IAB node, which value may be equal to -Tg/2.  Upon receiving T_delta, the IAB node may adjust its DL TX timing adjustment by TA/2 + T_delta.
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Figure 1:  Alignment of DL TX and UL RX timing at the parent node

In order to send T_delta information as frequently as possible to minimize the synchronization error, RAN1 has agreed to use MAC CE to deliver the T_delta information. It means that RAN2 need to design a new MAC CE for the Time Delta information. To be specific, a new LCID should be assigned for the Time Delta MAC CE. As shown in Table 1, LCID 46 might be used for Time Delta MAC CE as an example. Since the T_delta information is transmitted from parent IAB node to IAB node MT, it should be carried via DL-SCH. The Timing delta MAC CE could be identified by MAC subheader with LCID 46. 

On the other hand, RAN4 has concluded that the granularity of T_delta for IAB OTA timing alignment is 64Tc for FR1 and 32Tc for FR2. The range of T_delta is still under discussion in RAN4 and will be provided when the conclusion can be made. So it is still not clear how many bits are necessary to carry the T_delta information. Suppose one byte is enough, the potential Timing delta MAC CE is illustrated in Figure 2. Only one field called timing delta is included in the MAC CE. This field indicates the T_delta value used to control the amount of timing adjustment that IAB node DU’s MAC entity has to apply for DL TX timing. 

With regard to the reliability issue raised in RAN1, we think it is possible that gNB send the MAC CE multiple times. However, it can be up to network implementation and it is not necessary to further enhance it via confirmation of this MAC CE and so on. 

Observation 1: RAN1 has agreed to use MAC CE to carry T_delta for case-1 OTA timing adjustment. The   range of T_delta is still under discussion in RAN4. 
Proposal 1: RAN2 is suggested to consider the Timing Delta MAC CE design for case-1 OTA timing adjustment, which contains only timing delta field.  The exact length for timing delta field is FFS.
Proposal 2: A new LCID should be assigned for the Timing Delta MAC CE.
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Figure 2  Timing delta MAC CE
Table 1 Values of LCID for DL-SCH

	Index
	LCID values

	0
	CCCH

	1–32
	Identity of the logical channel

	33-45
	Reserved

	46
	Timing delta

	47
	Recommended bit rate

	48
	SP ZP CSI-RS Resource Set Activation/Deactivation

	49
	PUCCH spatial relation Activation/Deactivation

	50
	SP SRS Activation/Deactivation 

	51
	SP CSI reporting on PUCCH Activation/Deactivation

	52
	TCI State Indication for UE-specific PDCCH

	53
	TCI States Activation/Deactivation for UE-specific PDSCH

	54
	Aperiodic CSI Trigger State Subselection

	55
	SP CSI-RS/CSI-IM Resource Set Activation/Deactivation

	56
	Duplication Activation/Deactivation

	57
	SCell Activation/Deactivation (four octets)

	58
	SCell Activation/Deactivation (one octet)

	59
	Long DRX Command

	60
	DRX Command

	61
	Timing Advance Command

	62
	UE Contention Resolution Identity

	63
	Padding


Conclusion
In this contribution, we discussed more details on how to support the BH RLC channel configuration. And we have the following observations and proposals:

Observation 1: RAN1 has agreed to use MAC CE to carry T_delta for case-1 OTA timing adjustment. The   range of T_delta is still under discussion in RAN4. 
Proposal 1: RAN2 is suggested to consider the Timing Delta MAC CE design for case-1 OTA timing adjustment, which contains only timing delta field.  The exact length for timing delta field is FFS.
Proposal 2: A new LCID should be assigned for the Timing Delta MAC CE.
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