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Introduction

# 2_IAB-DU_features_and_PHY_parameters
- note LS

ZTE:

- In Rel-15, capability coordination between gNB-DU and gNB-CU is implemented via OAM or configuration, which means gNB-DU doesn’t need to indicate its capability to gNB-CU (ZTE)

- Capability coordination between IAB-DU and donor-CU could be implemented via OAM or configuration and no capability signaling needs to be introduced for the IAB-DU features (ZTE)

- No need for spec change / no need for reply?

AT&T:

The following IAB-DU features are mandatory to support as part of the minimum capability set:

- Inter-IAB-node discovery and measurements: SSB transmission configuration: support up to 4 STCs configured for an IAB-DU per cell per frequency location, including IAB-specific SSB transmission periodicities.

- Extension of RACH occasions and periodicities for backhaul RACH resources: support RACH configuration separately from the RACH configuration for UE access, including new IAB-specific offset and scaling factors.

- IAB-DU resource configuration: per-cell D/U/F resource type configuration + H/S/NA attributes per-resource type.

The following IAB-DU features are optional to support and capability signaling is introduced to indicate whether the corresponding feature is supported by an IAB-DU of a given IAB node.

- IAB-node non-TDM multiplexing capability: TDM not required between IAB-MT and IAB-DU functions.

- UL-Flexible-DL slot formats: support semi-static and dynamic configuration/indication of UL-Flexible-DL slot formats for IAB-DU resources.

- Dynamic indication of soft resource availability: support DCI Format 2_5 based indication of soft resource availability to an IAB-node.

- Insertion of guard symbols by the IAB-DU.

ZTE,HW (Parameters config)

- F1AP signaling needs to be enhanced to support DU resource configuration for paired spectrum? Merge/revise as needed; check details

(ZTE - moderator)

Summary of offline disc R3-20xxxx
For the Chairman’s Notes

Propose the following:

R3-203153 rev [in R3-204306] – agreed

Propose to capture the following:

Proposal 1a: IAB-DU capabilities are not exchanged between IAB-DU/IAB-donor-DU and IAB-donor-CU via F1 interface. 
Proposal 1b: In Rel-16, how the donor-CU and/or parent node are aware of the appropriate capabilities of a given child IAB-DU is left up to network implementation (e.g. via OAM)
Proposal 2: F1AP signaling needs to be enhanced to support DU resource configuration for paired spectrum, and the CHOICE structure is used to capture the configuration. 
Proposal 3: RAN3 agrees that making the CSI-RS and SR configurations as optional in the cell-specific signals/channels configurations so that they do not have to be configured if signaling storm becomes a concern. 
Discussion 

Issue 1 IAB-DU features
IAB-DU features was discussed in RAN1 #100bis-e meeting, and an LS was sent from RAN1 to RAN3 [1]. A set of RAN1 features shall be applied to IAB-DU is copied in the below. 
	During RAN WG1 #100bis-e it was agreed the following RAN WG1 features apply to the IAB-DU. RAN WG1 would like to inform RAN WG3 of such features.
Inter-IAB-node discovery and measurements: SSB transmission configuration: support up to 4 STCs configured for an IAB-DU per cell per frequency location, including IAB-specific SSB transmission periodicities.
Extension of RACH occasions and periodicities for backhaul RACH resources: support RACH configuration separately from the RACH configuration for UE access, including new IAB-specific offset and scaling factors.
IAB-node non-TDM multiplexing capability: TDM not required between IAB-MT and IAB-DU functions.
UL-Flexible-DL slot formats: support semi-static and dynamic configuration/indication of UL-Flexible-DL slot formats for IAB-DU resources.
Dynamic indication of soft resource availability: support DCI Format 2_5 based indication of soft resource availability to an IAB-node.
IAB-DU resource configuration: per-cell D/U/F resource type configuration + H/S/NA attributes per-resource type.
Insertion of guard symbols by the IAB-DU.


Since donor-CU/parent node configures the resource usage for an IAB-DU, it needs to know the features supported by the IAB-DU beforehand. Otherwise, there is nothing to prevent resource configurations and signaling (e.g. Number of Guard symbols, DCI Format 2_5 messages) from being sent by the parent and ignored by the child resulting in unnecessary signaling overhead or improper operation which is highly undesirable. Regarding how donor CU/parent node is aware of the features supported by IAB-DU, companies proposed the following two options. 

Option 1: Via OAM.

As we know, in Rel-15, capability coordination between gNB-DU and gNB-CU is implemented via OAM or configuration,which means gNB-DU doesn’t need to indicate its capability to gNB-CU. For IAB network, the same principle could be followed due to the fact that IAB-node is one kind of network element as well. That is capability coordination between IAB-DU and donor-CU could be implemented via OAM and no capability signaling is introduced for the IAB-DU features. 
Option 2: capability signaling via F1 interface is introduced to indicate the supported features of the IAB-DU.
Option 3: Several features are fundamental to IAB operation and should be considered mandatory for IAB nodes. RAN2 has gone the same path to define BAP features as mandatory for IAB-nodes.
Option 4: Request/reject mechanism. For optional feature, the CU initially assumes they are supported, and the IAB-DU can reject the CU’s configuration request and propose an alternative configuration.
As stated in [3], since support of these features at a child IAB node impacts scheduling and resource allocation at the parent node or the Donor CU, it is essential that support of these features is exchanged via capability signaling to enable multi-vendor interoperability testing. 

Companies are encouraged to provide your views and comments into the tables for the issue in the below.

Q1: Regarding how donor CU is aware of the features supported by IAB-DU, which option do you prefer?

	Company
	Option 1/Option 2
	Comment

	ZTE
	Option 1
	

	AT&T
	Option 2
	Since the IAB node has both IAB-DU and IAB-MT features and these features need to be known at the donor CU for proper resource configuration, we think the best approach is to define a common framework for managing the overall capabilities of the IAB node. Given that RAN2 is discussing whether the IAB-MT will reuse the existing RRC capability signaling used by UEs, capability exchange via F1 interface for the IAB-DU keeps all of the signaling within the RAN and avoids unnecessary complexity and simplifies interoperability testing if some capabilities are indicated by OAM and others by RAN interfaces.

	Huawei
	Option 1
	In fact, we had quite a lot similar discussion about the DU capability in last meeting, introduce capability signaling for IAB-DU is not needed, OAM based solution can be reused since IAB-DU is a network node also.


	Samsung
	Option 1
	Normally, we don’t exchange capability of network node. We need follow this principle. 

	Nokia
	Option 1
	Just follow the normal RAN3 way on how to handle the capability information between RAN nodes, or between RAN node and CN node. 

	KDDI
	Option 2
	We share the view with AT&T.

	Ericsson
	Option 1
	RAN3 strongly discourages RAN node capability exchange.

	QC
	Option 2, 3, 4
	This is NOT about capability signaling YES or NO. This is about finding an economically scalable approach to match up RAN node features for a high-density deployment of IAB-nodes. OAM does not scale to a high-density deployment of nodes. 

Options 3 and 4 together might provide a reasonable alternative that neither requires capability signaling nor OAM-based match-up.

Companies are welcome to propose alternatives that address the problem.


Summary: 

5 out of 8 Companies agree with option 1. According to RAN3’s tradition, capability information shall not be exchanged via interface. Moreover, IAB also follows this principle when discussing other topics during previous meetings. Besides, in Rel-15, capability coordination between gNB-DU and gNB-CU is implemented via OAM or configuration, which means gNB-DU doesn’t need to indicate its capability to gNB-CU. Hence, moderator suggests not to exchange IAB-DU features via interface.  
Potential proposal 1: IAB-DU capabilities could not be exchanged between IAB-DU and donor-CU via F1 interface. 

If IAB-DU features are exchanged between donor-CU and IAB-node via F1 interface, IAB-node can report its IAB-DU features during F1 setup procedure and gNB-DU configuration update procedure. 
Q2: If your answer to Q1 is option 2, do you agree that IAB-node reports its IAB-DU features during F1 setup procedure and gNB-DU configuration update procedure?

	Company
	Agree/Disagree
	Comment

	AT&T
	Agree
	IAB-DU features are not required to be known by the network until the IAB-MT is already setup, so handling the capability signaling via the F1 setup procedure and gNB-DU configuration update procedure is appropriate. Given that these features are IAB-specific, a dedicated procedure could also be defined if there is a benefit to separate the signaling from the legacy wired DU setup/configuration.

	KDDI
	Agree
	We share with view with AT&T.

	QC
	Agree
	Agree with AT&T. 

	
	
	

	
	
	

	
	
	


According to RAN1’s LS [1], the following features apply to the IAB-DU, 

Inter-IAB-node discovery and measurements: SSB transmission configuration: support up to 4 STCs configured for an IAB-DU per cell per frequency location, including IAB-specific SSB transmission periodicities.

Extension of RACH occasions and periodicities for backhaul RACH resources: support RACH configuration separately from the RACH configuration for UE access, including new IAB-specific offset and scaling factors.

IAB-DU resource configuration: per-cell D/U/F resource type configuration + H/S/NA attributes per-resource type.

IAB-node non-TDM multiplexing capability: TDM not required between IAB-MT and IAB-DU functions.

UL-Flexible-DL slot formats: support semi-static and dynamic configuration/indication of UL-Flexible-DL slot formats for IAB-DU resources.

Dynamic indication of soft resource availability: support DCI Format 2_5 based indication of soft resource availability to an IAB-node.

Insertion of guard symbols by the IAB-DU.

proposed that some features mentioned above are mandatory for IAB nodes (i.e. required for initial access and basic backhaul link operation), so these features can be defined as a “minimum capability set” which do not need capability signaling since it is understood that all IAB IAB-DUs support at least the functionality within the minimum capability set. While for the remaining features, they are beneficial for efficient backhaul link operation, but may be considered as optional for IAB node implementations and capability signaling is introduced to indicate whether the corresponding feature is supported.
Q3: If your answer to Q1 is option 2, which feature do you think is optional and capability signaling shall be introduced to indicate whether the corresponding feature is supported?

	Company
	Comment

	AT&T
	To align with current discussions in RAN1 for the corresponding IAB-MT features we think following IAB-DU features should be mandatory:
Inter-IAB-node discovery and measurements: SSB transmission configuration: support up to 4 STCs configured for an IAB-DU per cell per frequency location, including IAB-specific SSB transmission periodicities.

Extension of RACH occasions and periodicities for backhaul RACH resources: support RACH configuration separately from the RACH configuration for UE access, including new IAB-specific offset and scaling factors.

IAB-DU resource configuration: per-cell D/U/F resource type configuration + H/S/NA attributes per-resource type.

In addition (also to align with the corresponding IAB-MT features introduced by RAN1), the following IAB-DU features are optional to support and capability signaling is introduced: 
IAB-node non-TDM multiplexing capability: TDM not required between IAB-MT and IAB-DU functions.

UL-Flexible-DL slot formats: support semi-static and dynamic configuration/indication of UL-Flexible-DL slot formats for IAB-DU resources.

Dynamic indication of soft resource availability: support DCI Format 2_5 based indication of soft resource availability to an IAB-node.

Insertion of guard symbols by the IAB-DU.



	KDDI
	We share the view with AT&T.

	QC
	The optional features could be handled via option 4 above. 

	
	

	
	

	
	


Issue 2 DU resource configuration for paired spectrum
During RAN1#100bis-e meeting, DU resource configuration for paired spectrum was discussed and it was agreed that the DU resource configuration framework is extended and two separate per-cell D/U/F and H/S/NA configurations are provided for DL and UL respectively for paired spectrum. The corresponding RAN1 agreements are copied in the below: 
	Agreements:  For paired spectrum, the DU resource configuration framework is extended with the following:
Two separate per-cell D/U/F and H/S/NA configurations are provided for DL and UL respectively.

Whether this signalling is supported in Rel-16 is up to RAN3 and no additional specification impact is considered in RAN1 in Rel-16 for IAB operation in paired spectrum.


The updated consolidated RRC parameters list [6] were agreed to capture the above RAN1 agreements. As we know, only DU resource configuration for TDD (i.e. gNB-DU Cell Resource Configuration IE) is supported in the current BL CR to TS 38.473. Companies in [4] and [5] proposed F1AP signaling should be enhanced to support DU resource configuration for paired spectrum. To be specific, [4] prefers a CHOICE structure while [5] recommends a LIST structure:

CHOICE structure:

	>>CHOICE IAB-DU Cell Resource Configuration
	M
	
	
	
	-
	

	>>>TDD
	
	
	
	
	
	

	>>>>gNB-DU Cell Resource Configuration-TDD
	M
	
	9.3.1.r
	Contains TDD resource configuration of gNB-DU’s cell.
	
	

	>>>FDD
	
	
	
	
	
	

	>>>>gNB-DU Cell Resource Configuration-FDD-UL
	M
	
	9.3.1.r
	Contains FDD UL resource configuration of gNB-DU’s cell.
	
	

	>>>>gNB-DU Cell Resource Configuration-FDD-DL
	M
	
	9.3.1.r
	Contains FDD DL resource configuration of gNB-DU’s cell.
	
	


LIST structure:
	>>IAB-DU Cell Resource Configuration List
	
	1
	
	List of the resource configuration of IAB-DU’s or IAB-donor-DU’s cell.
	YES
	reject

	>>> IAB-DU Cell Resource Configuration List Item
	
	1 .. <maxnoofIABDUCellResourceConfig>
	
	
	EACH
	reject

	>>>>IAB-DU Cell Resource Configuration
	M
	
	9.3.1.r
	The resource configuration of IAB-DU’s or IAB-donor-DU’s cell.
	
	

	>>>>Index of Cell Resource Configuration
	M
	INTEGER (0..2, ...)
	
	Index of per-cell configuration,”0” indicates configuration for TDD, “1” indicates configuration for FDD UL spectrum, “2” indicates configuration for FDD DL spectrum.
	
	


Companies are encouraged to provide your views and comments into the tables for the issue in the below.

Q4: Do you think F1AP signaling needs to be enhanced to support DU resource configuration for paired spectrum?
	Company
	Yes/No
	Comment

	ZTE
	Yes
	

	Huawei
	Yes
	

	Samsung 
	Yes
	

	Nokia
	Yes
	

	KDDI
	Yes
	

	Ericsson
	Yes
	

	QC
	Yes
	


Q5: If your answer to Q4 is Yes, which structure do you prefer? If company selects other structures, please provide the detailed solutions?
	Company
	Comment

	ZTE
	CHOICE structure

	Huawei
	Both way can work, slightly prefer the second way since this will requires minor ASN.1 changes. 

	Samsung 
	No strong view

	Nokia
	CHOICE is slightly better, e.g. for FDD, both UL IE and DL IE are mandatory. 
Using LIST may need some behavior text, e.g. what happens if the LIST only include UL (or only include DL)?  

	KDDI
	Prefer CHOICE structure

	Ericsson
	CHOICE

	QC
	Prefer CHOICE structure


Summary: 

All companies think F1AP signaling needs to be enhanced to support DU resource configuration for paired spectrum. According to majority, CHOICE structure is selected.  
Potential proposal 2: F1AP signaling needs to be enhanced to support DU resource configuration for paired spectrum, and the CHOICE structure is used to capture the configuration. 

Issue 3 Child DU’s periodic CSI-RS and SR configuration 
According to RAN1#99 agreements as copied in the below, a parent IAB node/donor can be provided with cell-specific signals/channels configurations of each child IAB-DU for resource multiplexing among backhaul and access links. The cell-specific signals/channels configurations which need to be provided to parent IAB node/donor include IAB-node DU resource for SSB transmission, periodic CSI-RS transmission, PRACH reception and SR receptions.

	Agreements:

A parent IAB node/donor can be provided with cell-specific signals/channels configurations (as listed in the previous agreements copied below) of each child IAB-DU. How/whether to use the information to handle any potential conflict at the parent IAB node/donor is left to network implementation 
NOTE: This overturns the last sub-bullet of the following RAN1#97 agreement:
Agreements:

If a DU NA or Soft resource is configured with cell-specific signals/channels, the resource is treated as if it were a Hard DU resource (Alt. 2 from RAN1#96bis).

The list of cell-specific signals/channels includes:

resources for SSB transmission at DU, including both CD-SSB and non-CD-SSB;

configured RACH occasions for receiving at the DU

periodic CSI-RS transmission at the DU

scheduled resource for receving SR at DU

The parent does not need to be aware of the cell-specific signals/channel configurations of the child DU


During RAN3 #107bis-e meeting, whether child DU’s periodic CSI-RS and SR configuration need to be send from donor CU to parent node/donor were discussed. Some companies pointed out that CSI-RS and SR resources configuration can be UE/MT-specific. Since each child IAB-DU may serve many UEs and IAB-MTs, and these UE/MT-specific parameters are likely to change often, providing such dynamic UE-specific configuration via F1AP may cause a signaling storm between IAB donor and IAB nodes. To address the signaling storm issue, RAN3 considers the following alternatives.

Explicitly configure these resources used for CSI-RS and SR as Hard at the child node or Not Available at the parent node. Meanwhile, exclude CSI-RS and SR configurations from the list of cell-specific signals/channels configurations. 
Make the CSI-RS and SR configurations as optional in the cell-specific signals/channels configurations so that they do not have to be configured if signaling storm becomes a concern.
The feasibility of above approaches depends on RAN1, so a subsequent LS [7] was sent to RAN1 to capture the above alternatives. Besides, RAN3 also asked RAN1 that whether any additional alternatives should be considered. The LS was stressed by RAN1 in RAN1 #101-e meeting, and a reply LS was sent to RAN3 with the following content [8].
	RAN1 agrees that the following approach is feasible based on existing RAN1 agreements.

“Make the CSI-RS and SR configurations as optional in the cell-specific signals/channels configurations so that they do not have to be configured if signaling storm becomes a concern.”
RAN1 was not able to reach consensus on the feasibility of the following approach. 

“Explicitly configure these resources used for CSI-RS and SR as Hard at the child node or Not Available at the parent node. Meanwhile, exclude CSI-RS and SR configurations from the list of cell-specific signals/channels configurations.”

If this approach or any additional alternative is adopted by RAN3, RAN1 should be informed in order to determine the impact on RAN1 specifications.
No other alternatives result from RAN1 #101-e discussion.  


According RAN1’s response, child DU’s periodic CSI-RS and SR configuration may be send from donor CU to parent node/donor. To be specific, these two configuration can be made as optional in the cell-specific signals/channels configurations so that they do not have to be configured if signaling storm becomes a concern. In addition, no other alternatives result from RAN1 #101-e discussion. 
Companies are encouraged to provide your views and comments into the tables for the issue in the below.

Q6: Do you agree that child DU’s periodic CSI-RS and SR configuration are made as optional and sent from donor CU to parent node/donor? If your answer to Q6 is No or have other alternatives, please provide the detailed solutions?
	Company
	Yes/No
	Comment

	ZTE
	Yes
	

	AT&T
	Yes
	Given that this solution enables the network to decide whether or not there is a signaling overhead issue in sending the configurations, as well taking into account the feedback from RAN1 (and the need to inform RAN1 if any other alternative is chosen), we believe this is the best solution.

	Huawei
	Not sure
	From our point of view, the second approach “Explicitly configure these resources used for CSI-RS and SR as Hard at the child node or Not Available at the parent node. Meanwhile, exclude CSI-RS and SR configurations from the list of cell-specific signals/channels configurations.” is enough.

	Samsung
	Yes
	

	Nokia 
	Yes
	

	KDDI
	Yes
	We share the view with AT&T, this is the best solution at this moment. But making those configurations optional cannot address the signaling storm problem, itself. So, if someone come up with the idea which can address it, we can discuss the idea as an additional option.

	Ericsson
	No
	Even if the IEs in question are proposed to be optional, this may not work well in a multivendor configuration, where the CU may overwhelm the DU with signaling, and how can the DU request the CU to not send this indication?

We prefer the solution where the CSI-RS/SR resources for the child node are properly marked (hard at child, N/A at parent).


Summary: 

5 out of 7 companies agree with the feasible way mentioned by RAN1 LS:
“Make the CSI-RS and SR configurations as optional in the cell-specific signals/channels configurations so that they do not have to be configured if signaling storm becomes a concern.”
Regarding the second way, it was raised in last RAN3 meeting and RAN3 thought the feasibility of this method should be judged by RAN1, so we sent an LS to RAN1. According to RAN1’s reply, RAN1 doubts the feasibility of the second way. Hence, it is reasonable for RAN3 to exclude the second way.  
Potential proposal 3: RAN3 agrees that making the CSI-RS and SR configurations as optional in the cell-specific signals/channels configurations so that they do not have to be configured if signaling storm becomes a concern. 

Conclusion, Recommendations [if needed]

If needed
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