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1	Introduction
This document discusses:
	CB: # 45_Email045-IAB_PHYlayer_param_F1AP
-  check details
- merge/revise as needed
- propose agreement
(QC)
Summary of offline disc R3-201144



The following contributions have been considered:
	R3-200415
	(TP for NR_IAB BL CR to TS 38.473) F1AP - PHY layer configuration (Qualcomm Incorporated)
	other


	R3-200759
	(TP for NR-IAB BL CR for TS 38.473) : Cell-specific signals/channels configuration of child IAB-DU (Huawei)
	other




· R3-200415 represents work-in-progress of IAB rapporteur-based pre-R3#107e email discussion on RAN3 reflector. 
· R3-200759 has been merged into R3-200415. 
· Comments from the pre-R3#107e email discussion have been kept in the text below.
· Additional modifications have been made in response to comments from pre-R3#107e email discussion.

Section 2 provides the background. Section 3 discusses F1-AP configurations. Section 6 includes the TP to IAB BL CR to TS 38.3473 below.

2	Background
This paper discusses the configuration of PHY layer parameters for IAB based on [1] and [2]. 

RAN1 divides the IAB parameters into the following sub-feature groups:
· SSB-based discovery and measurement: Tx Configuration (F1AP)
· SSB-based discovery and measurement: Rx Configuration (RRC)
· PRACH (RRC)
· Resource multiplexing (F1AP)
· Resource multiplexing (MAC CE)
· Resource multiplexing (RRC)
· Case-1 timing (MAC CE)

The configuration protocols in brackets have been provided by RAN1 as guidance to RAN2 and RAN3, where:
· F1AP was considered for configuration of DU-related parameters. 
· RRC was considered for configuration of MT-related parameters by the CU.
· MAC CE was considered for local signaling between DU and MT.

RAN3 would only have to be concerned with the configuration of the DU. For that purpose, RAN3 should assess RAN1’s guidance on the configuration protocols proposed.
RAN1 assumed that all DU configuration would be performed via F1AP.  However, DU configuration is generally split between OAM and CU. Some of the OAM-based DU configurations are reported by the DU to the CU via F1AP, and a subset of those can subsequently be changed by the CU. RAN3 therefore has to decide for these PHY layer parameters, which of these configuration options is used. These decisions should consider the following factors: 
1. The configuration of PHY-layer parameters for IAB should align with existing configuration procedures used, e.g., for access-related PHY-layer parameters, if possible. 
2. Since the CU is responsible for resource-, route- and topology management it needs to be able to configure or reconfigure PHY-layer parameters affected by these management tasks.
The following discussion outlines the background of the relevant feature groups, provides a recommendation of the configuration procedure, and allow companies to add their respective views. 

3	Discussion
3.1	IAB-specific SSB-based discovery and measurement 
Background
IAB-specific SSB-based discovery and measurement is used by network-integrated IAB-nodes to discover and perform measurements on neighbour IAB-nodes and IAB-donor DUs. This feature is essential for the support of topology adaptation. It uses a separate SSB resource, which is not used for access by UEs or for initial access by IAB-MTs.
IAB-DUs and IAB-donor DUs need to be configured with the IAB-specific SSB Tx resource. Network-integrated IAB-node MTs further need to obtain a measurement configuration to listen to the IAB-specific SSB transmissions by other IAB-nodes and IAB-donor DUs.
IAB-specific SSB-based discovery and measurement is subject to half-duplexing constraint, i.e., the IAB-DU cannot transmit SSB at the same time as the collocated IAB-MT listens to SSB transmissions from neighbour IAB-nodes and IAB-donor DUs. This means that IAB-specific SSB transmission and SSB measurements use different time-domain resources. Further, IAB-specific SSB transmissions by IAB-DUs and IAB-donor DUs within overlapping coverage area must have relative time offset so that they can mutually discover and measure each other.
Considerations for IAB-specific SSB transmission:
1. It would be beneficial to align the IAB-specific SSB Tx configuration (STC) with the SSB Tx configuration used for UE access, which is presently performed via OAM. 
2. The IAB-specific SSB Tx configuration should be known to the CU to be taken into consideration for resource planning and for the measurement configuration of IAB-MTs, which is conducted via RRC.
3. When new IAB-nodes are deployed or operating IAB-nodes are converged to IAB-donor DUs, the SSB Tx resource configuration may be subject to change with topology-wide repercussions. It would be beneficial if the CU could perform reconfiguration of the STC for that reason. 
Proposal 1:IAB-specific SSB Tx configuration is performed optionally provided by OAM, reported to the CU via non-UE-associated F1AP messages, and it can be updated (re-)configured by the CU via non-UE-associated F1AP messages. 	Comment by Huawei: Does the term IAB-specific SSB only means the BH specific SSB for IAB-MT? If so, it should be configured by CU, rather than OAM. The main reason is that the BH specific SSB configuration need take the topology and the SMTC configuration of collocated IAB-MT into consideration, based on the following agreements in RAN1 98bis meeting: 
“Agreements:
For inter-IAB node discovery and measurement:
• The IAB node does not expect STC and SMTC are overlapped in time”
And the IAB donor CU is aware of the whole topology and SMTC configuration for IAB-MT, but OAM has no idea of that.
 	Comment by QC-8: Proposal 1 has been reworded to make it clearer that the CU should be able to reconfigure the DU’s STC.	Comment by Ericsson User: OAM has the best knowledge of topology and in case of inter-CU migration it can provide the most adequate configuration i.e. a non-overlapping STC and SMTC. IAB node measurement SSBs are non-cell defining SSBs and as of today they cannot be configured by the CU. We therefore prefer the original version of proposal 1.	Comment by QC-11: The original version of proposal 1 does not describe different functionality. It also allows the CU to re-configure STC.

3.2	IAB-specific PRACH configuration 
Background
The IAB-specific PRACH is used by IAB-MTs for random access to IAB-DUs and IAB-donor DUs. It is used by network-integrated IAB-nodes as well as network-integrating IAB-nodes.
IAB-nodes requires a special PRACH configuration to account for the larger RRT associated with the larger mutual distance (up to multiple ISDs) compared to UE-access (typically ½ ISD). 
For integrated IAB-nodes, IAB-specific PRACH resource configuration can further account for half-duplexing constraints between IAB-nodes’ Tx and Rx operation.
Considerations:
1. It is beneficial to align IAB-specific PRACH configuration with UE-access-specific PRACH configuration, which is contained in SIB1 and reported to the CU as part of the SIB1 container.
2. The CU needs to know the resource used for IAB-specific PRACH to take it into considerations for resource management.
3. For initial IAB-MT access, IAB-specific PRACH configuration may not be necessary and UE-specific PRACH resources could be used (dependent on deployment scenario).

Recommendation:
IAB-specific PRACH configuration is part of SIB1, configured via OAM and reported to the CU via F1AP as part of the SIB1 container. The CU may reconfigure IAB-specific PRACH configuration via RRC. 
This means that there is no impact on RAN3.

3.4	IAB resource configuration 
Background
Resource multiplexing in the time domain is applied between backhaul links as well as between access and backhaul links to account for half-duplexing constraint. Resource multiplexing can occur with symbol-level granularity. The CU is responsible for the topology-wide management of the semi-static time-domain resource configuration. Further, local DUMT signaling via PDCCH (DCI format 2-5) allows the IAB-DU or IAB-donor DU to release semi-statically configured resources to the child-node DU. 
The semi-static resource configuration by the CU to the DU is cell-specific, and it contains a sequence of time resources. Each time resource contains one or multiple symbols together with an H/S/NA and a D/U/F predicate. H/S/NA refers to:
· H: Hard (i.e. DU can use this time resource unconditionally)
· S: Soft (i.e. DU can use this time resource if indicated by the parent node via DUMT PDCCH signaling)
· NA: Not available (i.e. DU cannot use this time resource)
and D/U/F refers to:
· D: Time resource must be used for DL 
· U: Time resource must be used for UL
· F: Time resource can be used for either DL or UL
The D/U/F pattern of the DU’s time resource configuration needs to be aligned with the DU’s transmission of TDD-UL-DL-common in SIB1 and the CU’s configuration of TDD-UL-DL-dedicated and Slot-Format-Indicator for each UE and MT connected to this DU.
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Figure 1: Example for semi-static time resource configuration on DU
The DU can use an available time resource for the scheduling of traffic across all UEs and MTs connected. In case the DU does not need an available time resource for traffic exchange with a child node, it can inform the child node via DUMT signaling contained in DCI that the child-node DU can use this time resource instead. For this purpose, however, the time resource must have already been configured on the child-node DU as “Soft”. Also, the granularity of the resource release to the child-node is based on the child-node’s rather than the parent node’s resource configuration, and it is only indicated in the DUMT signaling message via the resource’s D/U/F predicate and the corresponding child-node DU’s cell ID. The DCI signaling between parent node DU and child node MT uses a new indicator format which allows indicating child-node DU’s D/U/F resource and the corresponding child-node DU cell ID. This format is configured on the IAB-node MT by the CU via RRC. 
Example: DU signals to child-node MT: “Your collocated DU with cell ID = X can use its soft-configured ‘D’ resource in this slot”.
To make all of this happen, the DU must be informed by the CU about each child-node-DU-cell’s time resource configuration. The IAB-node must further be configured on how to relate the content of the PDCCH signaling message received by the IAB-MT to the soft-resources owned by the collocated IAB-DU. 
Since time resources are cell-specific, the IAB-node might be able to simultaneously exchange data on child and parent links at different frequencies. Such resource duplexing multiplexing depends on the separation of the frequencies, the relative direction of transmission for traffic exchange on child and parent links, and implementation-related factors. 
Example: An IAB-node with mmWave backhaul and sub-6 access could simultaneously operate on backhaul and access links. If access and backhaul links are adjacent, it might still be possible to simultaneously transmit or receive on child and parent link.
The CU should be able to take these duplexmultiplexing capabilities into consideration for the IAB resource management. 
Considerations for resource configuration:
1. Resource management is owned by the CU.
2. Resource configuration is subject to constraints of half-duplexing between child and parent links, which is implementation-specific and must be known to the CU.
3. The resource configuration is confined by TDD-UL-DL-common configured via OAM in SIB1 and reported to the CU. It is further confined by TDD-UL-DL-dedicated and Slot-Format-Indication configured by the CU for each UE/MT connected to the DU.
4. The IAB-node’s duplexmultiplexing capabilities between serving cells configured on the IAB-DU and serving cells configured on the collocated IAB-MT are implementation-specific and therefore only known to the IAB-node. They must be reported to the CU. Since the IAB-MT may support a large number of frequency bands, the report should only include multiplexing capabilities for those cells that are actually configured on the IAB-MT.

Proposal 2:Resource configuration on the IAB-donor DU and IAB-DU is performed by the CU using non-UE-associated F1AP signalling, and considering constraints due to TDD-UL-DL-common contained in SIB1, which is reported by the DU to the CU. 	Comment by Ericsson User: We think that it would be cleaner to have the DU resource configuration in a separate non-UE-assoc procedure, just like in the original version of this document. The F1 interface management messages typically contains the info that changes on a different timescale than the IAB resource config info. 
Proposal 3: Information on the resource configuration of child-node DUs is provided to the DU by the CU using UE-associated F1AP signalling.	Comment by Ericsson User: Same comment as above, we prefer a new UE-assoc procedure for child resource configuration.
Proposal 4: The IAB-node’s duplexing multiplexing capabilities between serving cells configured on the IAB-DU and serving cells configured on the collocated IAB-MT are reported by the IAB-DU to the CU via non-UE-associated F1AP signalling.  	Comment by Huawei: Do you mean the multiplexing capabilities, as used in RAN1’s agreement?	Comment by QC-8: Yes. Thanks. I corrected this also at other places of the document.
All other configurations are performed via RRC.

3.5	Stage-3 enhancements to F1AP 
The TP below includes all enhancements to TS 38.473 to support PHY layer configuration for IAB.
Proposal 5: Include the TP into IAB BL CR for TS 38.473.

4	Conclusion
This paper discussed the configuration of PHY layer parameters for IAB.The following proposals have been made:
Proposal 1: IAB-specific SSB Tx configuration is optionally provided by OAM, reported to the CU via non-UE-associated F1AP messages, and it can be (re-)configured by the CU via non-UE-associated F1AP messages. 
Proposal 2: Resource configuration on the IAB-donor DU and IAB-DU is performed by the CU using non-UE-associated F1AP signalling, and considering constraints due to TDD-UL-DL-common contained in SIB1, which is reported by the DU to the CU. 
Proposal 3: Information on the resource configuration of child-node DUs is provided to the DU by the CU using UE-associated F1AP signalling.
Proposal 4: The IAB-node’s multiplexing capabilities between serving cells configured on the IAB-DU and serving cells configured on the collocated IAB-MT are reported by the IAB-DU to the CU via non-UE-associated F1AP signalling.  
Proposal 5: Include the TP of R3-201355 into IAB BL CR for TS 38.473.
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