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Introduction
This paper provides a summary of remaining issues identified for IAB case-1 timing, based on contributions submitted to RAN1 #101-e, aiming to have an agreeable set of critical issues that are to be solved in RAN1 #101-e discussion.
Observations and proposals in this paper are primarily related to the following WID objectives:
· Specification of mechanism to support the “case-1” OTA timing alignment.
The current RAN1 specifications in TS 38.213 for IAB case-1 timing is copied below for quick reference.  
	If an IAB-node is provided an index  in a Timing Delta MAC CE [11, TS 38.321] 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  is obtained as for a "UE" in Clause 4.2 for the TAG containing the serving cell and  and  are determined as
-	 and , if the serving cell providing the Timing Delta MAC CE operates in FR1, 
 -	 and , if the serving cell providing the Timing Delta MAC CE operates in FR2
The IAB-node may use the time difference to determine a DU transmission time.


Summary from the company contributions
There is one company contribution on IAB case-1 timing, discussing one issue: 
· Whether/how to support the synchronization between access link of IAB node and access link of the parent node, without timing alignment between access link and backhaul link.  
Companies’ views are summarized in table below. 
	Company
(TDoc #)
	Views, observations and proposals

	Ericsson
(R1-2004583)
	[bookmark: _Toc40467749]Presently, timing alignment is not defined for parent a node and an IAB node on access links that share no timing alignment with backhaul link transmissions.
[bookmark: _Toc40463759][bookmark: _Toc40465754][bookmark: _Toc40465817][bookmark: _Toc40467750]RAN1 to agree on support for transmission timing alignment between a parent node and an IAB node on access links that share no timing alignment with backhaul link transmissions.
[bookmark: _Toc40463760][bookmark: _Toc40465755][bookmark: _Toc40465818][bookmark: _Toc40467751]If the transmission timing on an access link of a parent node is misaligned by an offset relative to the timing on the backhaul link, the parent node provides information to the IAB node, so the IAB node can derive this offset. Details about signalling and what kind of information is signalled is FFS.


Preparation phase discussion
Companies inputs
Q1:  Please provide comments on whether RAN1 should support the scenario where the access link and backhaul link share no timing alignment.  
	Company
	Comments/Questions/Suggestions

	ZTE, Sanechips
	Our comments are as following: 
· Due to larger pathloss and penetration on higher frequency, the deployment with 3.5GHz for AL and 28GHz for BL may not work better than the deployment with 3.5GHz for both AL and BL and 28GHz for additional BL, where 3.5GHz BL maintains fundamental connection reliability while 28GHz BL provides throughput enhancement, Then both 3.5GHz AL/BL and 28GHz BL can have separate one-way propagation delay estimations. In addition, the AL running independently from BL can also have GNSS timing option even if the IAB node is indoor (by using wired outdoor GPS receiver). Therefore the raised issue does not look urgent. 
· It is a bit unclear to us how the issue and the proposed solution are justified as logically compatible to each other. On one hand, it is assumed that the AL-BL timing misalignment offset at the parent node is measurable but not adjustable (if it is adjustable, the issue would be gone); on the other hand, it is assumed that the IAB node can set AL timing with the given offset relative to DL-Rx timing on BL (upon reception of the offset from parent node). This is to say, the AL-BL timing gap is assumed adjustable as desired at the IAB node but as not adjustable as desired at the parent node. The justification would be in RAN4 scope. 
· If the timing gap between AL and BL at the same parent node cannot be controlled to be zero, the gap must be dominated with an error term, e.g. due to hardware issue. However, it is not clear whether such error term could be measurable (if it were measurable, it could be somehow adjustable) or relatively stable (the error at time t1 may not necessarily predict the error at time t2). This seems to need RAN4 input.  But anyhow 3GPP protocol rarely conveys (uncontrollable) timing error over-the-air. 
· Our understanding for RAN4 requirement of 3us for inter-IAB node synchronization (reuse of the same requirement in fixed network) is that “the timing difference between two IAB nodes is allowed to be as large as 3us”, which however does not mean the timing difference between two IAB nodes on 1st hop of an IAB topology can be as large as 3us if the topology tree has 4 or 5 hops. This assumption already applies to in-band IAB. It is not clear to us how the DL-Tx timing, when traveling down through topology tree, changes from one stream of “DU transmission timing” into two streams of “DU transmission timing on AL” and “DU transmission timing on BL”.      
· The introduction of additional AL-BL timing offset very likely needs the involvement from
· RAN1: 
· To define the offset or its equivalence, together with the associated signaling (MAC-CE vs. RRC), and any relationship with T_delta indication. For example, there can be two signaling options: 
· To indicate one T_delta and one offsets: for this signaling method, the AL timing is subject to two quantization errors.
· To indicate two T_delta, one for AL and one for BL: here the AL timing is subject to one quantization error.    
· To add IAB node behavior upon receiving of timing offset (this can be implementation issue though)
· To modify RAN1 spec at least by further distinguishing the “DU transmission timing per AL vs. BL” or “DU transmission timing per indicated carrier”.
· To handle any impact to existing agreements for resource multiplexing, such as guard symbols during AL-BL transition (IAB node’s multiplexing capability may still show “TDM required” for BL on 28GHz and AL on 3.5GHz).   
· RAN2: to define the signaling in RAN2 spec. 
· RAN4: to define the value range and granularity (differently from T_delta case, now the timing interval can be between one link in FR1 and another link in FR2).
It seems quite difficult to complete all above tasks before June plenary. 
So our view is: 
· The raised support for missing of AL-BL timing alignment is not urgent and needs more justifications. 
· It looks difficult to fit the support of introducing new offset signaling into Rel-16 time frame. 

	Ericsson
	The objectives of the IAB WID [RP-193180] states among other things:
· Efficient operation for both in-band and out-of-band relaying. 
· OTA synchronization across IAB topology.
Currently, the functionality that combines these two objectives is missing since there is no mechanism that allows an IAB node to OTA timing align cells that are not timing related to cells that are already synchronized with existing IAB timing alignment means (i.e. T_delta based, according to 38.213).
RAN1 should support the scenario, like out-of-band IAB operation, where the access link and backhaul link share no timing alignment. The IAB specification as outlined in the WID is not complete without this functionality.
Some companies point out that it is possible to combine the 3.5 GHz and the 28 GHz links for both AL and BL. Of course, that is possible, but maybe not preferable. One such situation is where the 28 GHz is used for outdoor transmissions, possibly LoS, whereas the 3.5GHz is used to achieve indoor coverage which is not required for the BL. For such a scenario, our separated configuration will provide better network performance than the mixed configuration. 
We acknowledge that there are other ways to solve out-of-band timing problem from the one presented above, e.g., through OAM or by fixing timing in relation to another carrier. However, OAM is not a viable solution for the local area IAB class and presently there is no specified timing relation among carriers implying no such assumptions can be made. Hence, out-of-band OTA synchronization is not feasible except for the wide area IAB class.

	Qualcomm
	While out-of-band relaying is clearly within the scope of the IAB WID and should be supported, it is not 100% clear to us why the two bands in a given IAB node would not be time aligned.
Even assuming they would not be time aligned, this implies a constant offset across the two bands because by definition multiple cells with overlapping coverage operating in a given band need to time aligned (within the allowed error). Presumably this fixed offset, if existing, is known a priori and can be OAM configured. 

	Huawei
	The proposed deployment scenario is valid and preferably to be supported within Rel-16 timeframe. 
However, our view is that it can already be supported by setting the same transmission timing for access link same and the backhaul link. On the other hand, the IAB nodes is essentially also an network node, how to set the DL Tx timing for the backhaul link and access link in case of out-of-band deployment can be well managed by the operator as pointed out by QC.

	NTT DOCOMO
	We are not sure additional mechanism for the timing alignment between frequency bands is necessary or not, since it may be left for implementation, such as the timing offset between frequency bands may be constant and it can be configured for IAB-node, as Qualcomm mentioned.

	vivo
	If there would be a timing offset between the two bands, it should be known to a child IAB node. If NW implementation can handle such indication as pointed by QC, we prefer to save specification effort. 

	Nokia
	Using the figure used in the Ericsson contribution, 
[image: ]
This deployment may be valid, but is not clear why 3.5 GHz is not used towards the IAB MT. The current specification text indicates T_delta from a serving cell.
“If an IAB-node is provided an index  in a Timing Delta MAC CE [11, TS 38.321] 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…”
If 28GHz band is used in BH link, the T_delta received at the IAB MT shall be for a serving cell in the same frequency band (otherwise it is not providing accurate estimate). So, in the above example, the IAB MT may not receive any T_delta indication for a serving cell of band 3.5 GHz. In summary, one of the following situations can be applied, 
· If BH link uses only one band (28 GHz): BH links can be time aligned with OTA case-1 signalling. AL on 3.5 GHz cannot be aligned with case-1 timing as IAB-MT does not have a serving cell indicating T_delta
· If BH can use both 28 GHz and 3.5 GHz : Serving cells on each band can receive T_delta from parent node for OTA case-1 timing alignment. Having small offset between AL or BL is not critical as long as requirements are satisfied. No issue of signaling or using Tdelta signaling. 
We do not think a reasonable deployment shall only use 28GHz band for BH and also use that to align AL link with another band using Rel-16 defined case-1 timing. Either network should rely on GNSS like methods or use both bands in the BH. 

	Intel
	Agree with QC and Huawei. First, for a parent node with out-of-band child UE and child MT, the DL-TX timing can still be the same for access link and backhaul link. Even there is fixed offset, it would be known a priori and can be OAM configured. 

	LG
	We also share the same view with other companies that, if it could be solved via OAM based solution, we would like to minimize our specification impact. 

	Samsung
	Although it is unclear to us why timing-misalignment may happen between AC and BH in the out-of-band scenario, we believe DL TX timing alignment for the out-of-band scenarios can be achieved by IAB implementation considering some offset as commented by several companies.



Q2: Please provide comments (if any) for potential timing solution that can support the scenario where the access link and backhaul link share no timing alignment. (This is to help companies get an idea of the solution complexity if the issue is handled in official email discussion). 
	Company
	Comments/Questions/Suggestions

	ZTE, Sanechips
	The basic purpose of the case-1 timing is to provide aligned DL-Tx timing on all access links for UEs. Due to the beam technology on high frequency like 28GHz to mitigate interference, the alignment of BL DL-Tx timing across hops is less critical compared to alignment of AL DL-Tx timing. Then, in case some solution has to be found out to support AL-BL misalignment, the case-1 timing only needs to ensure the alignment of AL across hops.  
Denote the timing misalignment between backhaul child link (BL) and access link (AL) at parent node as  , where is relatively stable, measurable and small enough to have negligible impacts to resource multiplexing (e.g., guard symbols during AL-BL transition). The case-1 timing for the DL-Tx timing on AL of an IAB node is described by following formulation:
(DL Tx timing on AL at IAB) = (DL Tx timing on AL at parent)
= (DL Tx timing on BL at parent) - 
= (DL Rx timing on BL at IAB node) – (one-way delay) - 
= (DL Rx timing on BL at IAB node) – () - 
= (DL Rx timing on BL at IAB node) – ()
where .
Therefore, the same case-1 timing mechanism as currently specified can be reused to support AL-BL misalignment, by merging AL-BL timing offset at the parent into the T_delta value. After receiving the T_delta, the IAB node follows the existing steps to set the DU Tx timing [w/o distinguishing AL and BL]. Because the parent node can control the time interval between BL DL-Tx and BL UL-Rx, it can also make the new T_delta (after merged with ) to be indicated within existing T_delta index range in MAC-CE. If other companies are not sure this can be done as always, we are also open to modify the signaled T_delta range. Assume the maximum misalignment gap between in-band and out-of-band transmissions is 3us or equivalently 5899Tc (Note: this is discussible), the RAN4-concluded T_delta ranges need to be modified as: 
	SCS [kHz]
	Max T_delta [Tc]
	Min T_delta [Tc]

	15
	- [image: ]/2 + 6256+5899
	- [image: ]/2 – 70528-5899

	30
	- [image: ]/2 + 6128+5899 
	- [image: ]/2 - 35328-5899

	60
	- [image: ]/2 + 6032+5899
	- [image: ]/2 - 17664-5899

	120
	- [image: ]/2 + 6032+5899
	- [image: ]/2 - 8816-5899


Then,  in current 38.213 formula needs to update. Meanwhile, a LS to RAN2 is needed as well to inform RAN2 to modify the T_delta index range of [0,1,..,1199] or move the index range definition to RAN1 spec. Fortunately the index field size of 11 bits can remain unchanged.    
There is no need to introduce new RAN1 mechanism and new RAN2 signaling. 

	Ericsson
	Provided nodes are operating on non-overlapping cells, we do not see any relation between timing alignment across nodes and resource multiplexing or any operation switching between cells, since non-overlapping cells can operate independently (unless subject to, e.g., carrier aggregation) and do not share resources.
Similar to what ZTE describes, a solution could be the parent node providing information about its DL transmission timing offset between non-overlapping cells 1 and 2, , and, together with its estimate of the IAB backhaul link transmission timing (for say cell 1, based on T_delta mechanism) as reference, the IAB node can estimate the correct parent node transmission timing on cell 2. The signaling mechanism, and node behavior (to the extent it is specified) can be re-used from T_delta signaling. If IAB backhaul link reception timing is agreed on as reference, an aggregated value like  could be signaled. In the latter case, the same granularities as for T_delta can be used with maintained timing accuracy relative to T_delta-based OTA timing alignment. This way, it is not necessary to further consult RAN4.

	Qualcomm
	As indicated in the answer to Q1, from the description of the problem it looks like that an implementation could easily ensure there is alignment between backhaul and access timing. If an offset between the two is required, it seems that such offset would be fixed, known and presumably OAM configurable.

	Huawei
	As indicated to Q1, for operator deployed IAB nodes, how to set the DL Tx timing for the backhaul link and access link in case of out-of-band replaying can be left to implementation.

	Nokia
	As described in detail for Q1, the problem can be solved with the same case-1 timing framework or other implementation methods. 

	Intel
	Agree with QC, Huawei and Nokia. 

	LG
	Agree with QC, Huawei and Nokia.

	Samsung
	As commented in Q1, it may be addressed by IAB implementation considering some offset.



Q3: Please provide comments on whether this issue should be brought to official email discussion.  
	Company
	Comments/Questions/Suggestions

	ZTE, Sanechips
	We do not see a strong need from RAN1 perspective to bring the issue to official email discussion. The current RAN1 spec on case-1 timing is not broken and the raised issue is not urgent. Meanwhile, implementation-based solution is also available as mentioned in our answer to Q2. On the other hand, if the majority companies prefer to further discuss this issue in official discussion phase, we are ok as long as the issue to be discussed does not possibly lead to a missing of in-time completion of Rel-16 IAB. 

	Ericsson
	Yes, it should be brought to official email discussion since it is part of the WID objectives. Presently the functionality is missing, and the T_delta based BH link timing alignment is not complete without it.

	Qualcomm
	We don’t think that at this stage there is room for the introduction of new signaling without compromising successful completion of the WI by RAN2/RAN3. As a result, the value of a potential discussion on this topic may likely be limited to a better understanding and characterization of the issue, as well as to an assessment on the applicability and effectiveness of the proposed alternatives. 

	Huawei
	We don’t see a need to have additional specification work to support the scenario. But we are ok to have email thread if the majority want to discuss more on the scenario and possible solutions which does not require specification work. 

	NTT DOCOMO
	We have the same view with ZTE and Qualcomm, so that the topic may not be the essential/urgent issue, and it’s hard to introduce a new mechanism / signaling in this stage.

	vivo
	If NW implementation can handle such indication as pointed in Q1, there is no need to bring it to email discussion phase.

	Nokia
	Not required. 

	Intel
	Not required.

	LG
	Not required.

	Samsung
	No need



FL summary of preparation phase discussion
For discussion on Q1
One company raised the motivation of supporting AL-BL timing misalignment as to avoid missing of support of out-of-band relaying, e.g., the BL (Backhaul Link) operating on 28GHz and AL (Access Link) operating on 3.5GHz. On the other hand, the majority companies hold the opposite view regarding to the necessity and feasibility for the specification support of AL-BL misalignment.
· 2 companies do not think a reasonable deployment would only use 28GHz band for BL. To use both 3.5GHz and 28GHz for BL is more beneficial. 
· In case the BL uses only the carrier with no frequency-overlapping with AL (e.g., BL uses 28GHz and AL uses 3.5GHz), 2 companies mentioned that the timing on AL across IAB hops can still use GNSS-based synchronization. 
· Without assistance from GNSS, as long as the AL-BL timing gap at parent node is measurable and controllable, 7 companies believe the AL-BL timing gap information can be delivered to IAB node by OAM or implementations, and 1 company thinks the gap in this case can then be controlled to be zero to bypass the whole issue. 
· If the AL-BL timing gap is not measurable or controllable at the parent node, the specification support to deliver that gap information over-the-air to IAB node would be anyway impossible or meaningless. In addition, 1 company reminds that the same difficulty in measuring/controlling AL-BL timing alignment at the parent node would happen at the IAB node as well when the IAB node tries to set DL-Tx timing on AL relative to the DL-Rx timing on BL by an  interval of (one-way delay on BL + informed gap).  

For discussion on Q2
The companies’ feedback does not lead to a common base for a new specification solution that can be confidently finished in this meeting. To be more specific, 
· 7 companies believe that the support of AL-BL misalignment can be supported by either implementation (as mentioned in their Q1 comments) or existing OTA-based case-1 timing mechanism. 
· 1 company gives one intended solution for defining an AL-BL gap at the parent node and defining the signaling to deliver the gap to IAB node.  From FL point of view, these details reveal at least two RAN1 impacts that are not sufficiently discussed so far in estimation of whether the work can fit in Rel-16 timeframe.  
· Rather than dealing with AL and BL that are far separated in frequency, the introduced solution is now defined upon cell1 and cell2. Then from RAN1 perspective, the case-1 timing framework would be fundamentally changed in order to support different DU transmission timing for cell1, cell2 and etc. The impact to resource multiplexing would be brought back to the discussion table. It is not wise to make such a framework-level change at this late stage of Rel-16 maintenance.
· The current RAN1 specification of case-1 timing terminates at the estimation of one-way propagation delay. How this one-way delay is used to set DL-Tx timing is not specified. This status could be changed when the AL-BL offsets at the parent node is informed to IAB node and applied to cell1, cell2 and etc.   

For discussion on Q3
9 companies judge no strong need to bring the topic to official email discussion phase for a specification-based solution, while 1 company believes the official discussion should be taken to reach the specification-based solution to support out-of-band relay. 

FL proposal:
Preparation phase email discussion conclusion: 
For out-of-band relaying not necessarily having intra-node DL-Tx timing alignment between access link and backhaul link, 
· The access link timing synchronization across hops can rely on backhaul link CA between in-band carrier and out-of-band carrier, GNSS, existing OTA-based case-1 timing mechanism or OAM/implementation. 
· [bookmark: _GoBack]The necessity and feasibility, including chance of in-time completion of Rel-16 IAB, for introducing new signaling and mechanism is not well justified. 
Therefore, the topic is not brought to official email discussion.
· This means no additional Rel-16 functionality is designed in RAN1 to specifically support OTA-based timing synchronization across access links in out-of-band relaying.
The above proposal still received concerns from company, and therefore is further changed to just reflect the preparation phase discussion status and consequence, as following.

Preparation phase email discussion conclusion (Final as of May 22, Fri):
For out-of-band relaying not necessarily having intra-node DL-Tx timing alignment between access link and backhaul link, it is majority view in RAN1 that
-       The access link timing synchronization across hops can rely on techniques such as backhaul link CA between in-band carrier and out-of-band carrier, GNSS, existing OTA-based case-1 timing mechanism (assuming certain restriction on DL-Tx timing gap between access link and backhaul link may apply) or OAM/implementation.
-        The necessity for introducing new signaling and mechanism is not strong under consideration of chance of in-time completion of Rel-16 IAB.
Therefore, the topic is not brought to official email discussion.


Annex A. RAN1 agreements in earlier meetings (WI phase only) 
RAN1 #100bis-e
Email discussion agreement: To adopt following TP for T_delta mapping in TS38.213.  
	[bookmark: _Toc29894873][bookmark: _Toc29899172][bookmark: _Toc29899590][bookmark: _Toc29917326]14	Integrated access-backhaul operation 
< Unchanged parts are omitted >
If an IAB-node is provided an index  in a Timing Delta MAC CE, as described in [11, TS38.321], 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 is obtained as for a “UE” in Subclause 4.2 for the TAG containing the serving cell,  and are determined as following. 
· If the serving cell providing the Timing Delta MAC CE operates in FR1,  and .
· If the serving cell providing the Timing Delta MAC CE operates in FR2,  and .
The IAB-node may use the time difference to determine a DU transmission time.
< Unchanged parts are omitted >


Email discussion conclusion: In case N_TA rounding has impact to IAB case-1 timing synchronization, the issue can be handled by IAB-node implementation. 

RAN1 #100e
Conclusion: For the two issues raised in RAN1 #100e contributions on case-1 timing, 
· For the missing of explicit binding/association between T_delta and NTA in current RAN1 specification, 
· A simple modification, as an example, of "where  and  are obtained as for a “UE” in Subclause 4.2 for the TAG containing the serving cell" in 38.213 can explicitly fulfill the binding/association. There is no need to have TAG-ID in MAC-CE.
· It is up to 38.213 editor whether to implement explicit binding/association between T_delta and NTA, with the following group common understanding reported to the editor
"The one-way propagation delay estimation defined in section 14 assumes that  and    associate with the same TAG as containing the serving cell that provides T_delta" 
· This issue is not further brought to official RAN1 #100e discussion. 
· If companies still believe the RAN1 spec needs correction after editor’s decision if applied, consider CR in RAN1 April meeting. 
· For proposal of adding SCS to T_delta MAC-CE, the majority of participating companies do not think this SCS information is needed from RAN1 perspective. The issue is not brought to official RAN1 #100e discussion. 
· Additional discussion relating to the T_delta MAC-CE is not required from RAN1 at this stage. Meanwhile, the group understand the RAN2 discussion may result in RAN2-RAN1 communication during RAN1 #100e.  

RAN1 #99
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. 
Conclusion:
· In the CR stage, check further whether or not there is a need to further clarify in RAN1 spec about the usage of the timing difference based on RAN4 specifications

RAN1 #98bis
Agreements:
· From RAN1 perspective, Rel-16 NR IAB does not introduce signalling of accuracy/quality measure for IAB node DL-Tx timing.
Agreements:
An IAB node with multiple parents treats each parent as a separate synchronization source. The IAB node can also treat RAT-independent sources such as GNSS (if used) as a separate synchronization source. 
· It is up to implementation how an IAB node determines its DL-Tx timing from multiple tentative DL-Tx timing, each of which is derived based on one synchronization source. 
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 isrepresents the currentactual 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
Send an LS to RAN2 informing the above two agreements – Wenfeng (ZTE), R1-1911497, updated to R1-1911546, which is endorsed by removing “Send an LS to RAN2 informing the above two agreements.” And by adding CCing to RAN4), with final LS in R1-1911548.  In the LS, also adding a note:
· There was one company raising concerns of the signalling reliability of using the MAC_CE to signal T_delta (causing misalignment between the parent and the child nodes), comparing with using the RRC approach, although some other companies commented that there are some ways to alleviate the concerns (e.g., by repeating the MAC_CE, by signaling T_delta along with TA command, etc.). There was another company raising concerns whether there is a need for the signaling as frequently as that can be offered by MAC_CE.

RAN1 #98
Agreements:
· According to RAN1 #96bis agreement, whether T_delta is a “target value” or an “actual value” is up to parent node implementation.   
· For the TA and T_delta in (TA/2+T_delta), to down-select:
· Opt-A: T_delta is given by the latest T_delta signaling, and TA is the current 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. 
· Opt-B: T_delta is given by the target T_delta signaling, and TA is an average of timing advance intervals (e.g., TA1, TA2, TA3…) updated by a series TA commands. 
· Once down-selected, further discuss how to reflect it in RAN1 specs
RAN1 #97
Agreements:
In Rel-16, an IAB node is not expected to receive T_delta when the IAB node MT is not in RRC_Connected mode. 

RAN1 #96bis
Agreements:
In order to align the DL TX timing of the IAB node with the DL TX timing of the parent node by setting DL TX timing of the IAB node (TA/2 + T_delta) ahead of its DL Rx timing, T_delta should be set to the (-1/2) of time interval at the parent node between the start of UL RX frame i for the IAB node and the start of DL TX frame i. 
· The setting of T_delta is not necessarily specified. 
· Note: The above setting of T_delta assumes that, for the same purpose, TA should be the time interval at the IAB node between the start of UL TX frame i and the start of DL RX frame i.
· Send LS to RAN4 for timing clarification. (Xinghua, Huawei)  R1-1905841, which is approved with the following updates:
· IAB_cCore
· Fix meeting location for the August meeting
· Fix the top blue box in the appendex from UL to DL
Final LS in R1-1905842
Agreements:
· In case the calculated TA/2 + T_delta at IAB node is negative, the IAB node should not adjust its DL-Tx timing. 

RAN1 #96
Agreements:
· T_delta is indicated by a parent to the child node independently from the existing Rel.15 TA indication from the parent node used to set the UL Tx timing of the child IAB node’s MT 
· T_delta is updated on an aperiodic basis determined by the parent node
· 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 timing.
· FFS: behavior if TA/2 + T_delta results in an effective negative timing offset
· FFS: delay between receiving T_delta and application of T_delta at the child node
· Separate value ranges/granularities may be considered for T_delta in FR1 and T_delta in FR2
· Send LS to RAN4 asking them to determine the exact values and granularity of T_delta and provide confirmation on RAN1’s assumption on the DL timing accuracy requirements for IAB nodes in case of OTA Case 1 timing is applied across multiple hops – R1-1903693 (Xinghua, Huawei), approved with final LS in R1-1903810
RAN1 #AH1901
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
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