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1 Introduction

A new work item on “Enhancements to Integrated Access and Backhaul for NR” was approved in RAN#86 [1]. One of main objectives in the work item is to specify enhancements to the resource multiplexing between child and parent links of an IAB node as follows: 
· Specification of enhancements to the resource multiplexing between child and parent links of an IAB node, including:

· Support of simultaneous operation (transmission and/or reception) of IAB-node’s child and parent links (i.e., MT Tx/DU Tx, MT Tx/DU Rx, MT Rx/DU Tx, MT Rx/DU Rx).
· Support for dual-connectivity scenarios defined by RAN2/RAN3 in the context of topology redundancy for improved robustness and load balancing.
In this contribution, we discuss remaining issues for Rel-17 eIAB based on agreements in previous RAN1 meetings.

2 Discussion 
IAB node behavior for both FDM H/S/NA configurations and Rel-16 H/S/NA configurations
If both Rel-16 time domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration are provided in a slot, the following Working Assumption was made in RAN1#106b-e:
Working Assumption

If both the Rel-16 time domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration are provided for a given RB set within a slot, one of the following is selected:

· Alt. 1: An IAB node applies the frequency domain H/S/NA only if the IAB node is currently operating in a non-TDM multiplexing mode in the slot, otherwise the Rel-16 time domain H/S/NA configuration is applied.
During re-discussing the Working Assumption in RAN1#107-e, the following relevant agreement was additionally made: 

Agreement

Whether or not an IAB node can operate under a given non-TDM multiplexing mode (i.e. multiplexing info in 38.473) is left to IAB implementation in Rel-17


As a result of the re-discussion, the above Working Assumption was not confirmed and then, how to resolve IAB node behavior if both the Rel-16 time domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration are provided still remains open. First of all, according to the relevant agreement made in RAN1#107-e, whether or not the IAB node can be operating in a non-TDM multiplexing mode in the slot is not controlled by the parent node but up to IAB node itself. Consequently, when both the Rel-16 time domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration are provided, which H/S/NA configuration is applied can be determined from which multiplexing mode can be operated by the IAB node. For example, even if a use of Rel-17 frequency domain H/S/NA configuration is specified for this case, the IAB node can decide to operate TDM multiplexing mode and then, for the case, IAB node will apply Rel-16 time domain H/S/NA configuration. Consequently, whether the Rel-16 time domain H/S/NA configuration or Rel-17 frequency domain H/S/NA configuration is applied would be associated with IAB node implementation about whether IAB will operate TDM multiplexing mode or non-TDM multiplexing mode. In addition, taking into account a main purpose of this discussion is to achieve a same understanding on a use of the IAB node resource configuration between the IAB node and the parent node, several alternatives can be considered. The first alternative is to inform the parent node of whether the IAB node is currently operating TDM multiplexing mode or non-TDM multiplexing mode. This can be indicated by MAC-CE and is not frequently used in practical scenarios which may address a concern for signaling overhead. The second alternative is to avoid conflicting Rel-16 and Rel-17 H/S/NA configurations for a given time. It implies CU should configure Rel-16 and Rel-17 H/S/NA configuration for different times and then a case where both the Rel-16 time domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration are provided for a given time would not be allowed. The third alternative is to introduce a prioritization rule for Rel-16 and Rel-17 H/S/NA configuration. Then, the IAB node will select one configuration if both configurations are configured for a given time. On the other hand, the second and third alternative alone cannot solve an issue when the IAB node cannot operate Rel-17 H/S/NA configuration due to various reasons for example, worse channel conditions. For this issue, the first alternative can complement the second and the third alternative. The last alternative is to leave it up to IAB/parent IAB implementation which may be a final outcome in case there is no consensus but it may not be possible to address the issue solely by the implementation. Given the discussion, it is preferred to support the first alternative but the second or third alternative can be optionally supported in addition to the first alternative.
Proposal 1: If both the Rel-16 time domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration are provided for a given RB set within a slot, MAC-CE signaling is supported to inform the parent node of whether the IAB node is currently operating TDM multiplexing mode or non-TDM multiplexing mode.
H/S/NA resource types for FDM

In RAN1#108-e, the following agreement was achieved regarding how to define the H/S/NA resource types in FDM:

Agreement 
Adopt the following definition for H/S/NA configured in an RB set of a symbol:

· FDM Hard: When an RB set of a downlink, uplink, or flexible symbol is configured as hard, the IAB-DU cell can respectively transmit, receive, or either transmit or receive on the RB set in the symbol [provided it does not impact the IAB-MT’s ability to transmit and receive in any other RB set that is configured as Not Available or configured as Soft and not indicated available]. 

· FDM Soft: When an RB set of a downlink, uplink, or flexible symbol is configured as soft, the IAB-DU cell can respectively transmit, receive or either transmit or receive on the RB set in the symbol only if

· the IAB-MT does not transmit or receive on the RB set during the symbol of the IAB-DU cell, or

· with respect to all serving cells, 

· the IAB-MT would transmit or receive on the RB set during the symbol of the IAB-DU cell, and the transmission or reception on the RB set [or any adjacent RB set that is configured as Not Available or configured as Soft and not indicated available] during the symbol of the IAB-DU cell is not changed due to a use of the RB set in the symbol by the IAB-DU, or

· if the IAB-MT is not configured with SCG 

· if the IAB-MT detects a DCI format 2_5 with an AI index field value indicating the soft RB set as available  

· if the IAB-MT is configured with SCG

· the IAB-MT detects two DCI formats 2_5 with an AI index field value indicating the soft RB set as available from MCG and SCG respectively, or

· the IAB-MT detects a DCI format 2_5 with an AI index field value indicating the soft symbol RB set as available from one cell group (either MCG or SCG), and, with respect to all serving cells of the other cell group:

· the IAB-MT would transmit or receive on the RB set during the symbol of the IAB-DU cell, and the transmission or reception on the RB set during the symbol of the IAB-DU cell is not changed due to a use of the RB set in the symbol by the IAB-DU.

· FDM NA: When an RB set of a downlink, uplink, or flexible symbol is configured as unavailable, the IAB-DU neither transmits nor receives at the RB set in the symbol. 

A remaining issue is about how to handle interference impacts to the MT operation on other frequency resources other than the frequency resource with the frequency resource type. First of all, our preference is to follow a principle in Rel-16 as much as possible. For example, for H type resource in Rel-16, IAB DU can use the H type resource without any restrictions. The same principle can be applied for H type frequency resource in Rel-17. In other words, in case of H type frequency resource, the parent IAB DU can guarantee no interference impacts to the MT operations on other frequency resources when the IAB DU uses the H type frequency resource. On the other hand, For S type resource in Rel-16, IAB DU should consider IAB MT impacts on the resource. Similar to the principle in Rel-16, in case of S type frequency resource, the IAB node can guarantee no interference impacts on the MT operations on other frequency resource as well as the frequency resource with S type. Depending on the discussion, it is proposed to remove “[provided it does not impact the IAB-MT’s ability to transmit and receive in any other RB set that is configured as Not Available or configured as Soft and not indicated available]” in the definition for FDM Hard and include “or any RB set that is configured as Not Available or configured as Soft and not indicated available” in the definition for FDM Soft.
Proposal 2: In the definition for FDM Hard, remove “[provided it does not impact the IAB-MT’s ability to transmit and receive in any other RB set that is configured as Not Available or configured as Soft and not indicated available]”.
Proposal 3: In the definition for FDM Soft, include “or any RB set that is configured as Not Available or configured as Soft and not indicated available”.
DCI format 2_5 for FDM and TDM
In RAN1#108-e, the following proposal was discussed regarding how to address an issue if two availabilityCombinations tables are configured for both TDM and FDM but there was no consensus:

Proposal 2.2.1e: For the configuration of DCI Format 2_5 to support both TDM and FDM indications:

Alt. 1. An IAB node is configured with two availabilityCombinations tables, one for TDM and one for FDM. [A single AI index can point to both tables.]

Alt. 2. An IAB node is configured with a single availabilityCombinations table. [Each AvailablityCombinationId would include one TDM and N FDM configurations.]
In our view, Alt.1 is preferred and then two independent tables for TDM and FDM can be configured with the IAB node. Whether the IAB node should apply DCI format 2_5 in a table for TDM or a table for FDM can be based on whether the IAB-node is currently operating in TDM multiplexing mode or non-TDM multiplexing mode in the slot.

Proposal 4: An IAB node is configured with two availabilityCombinations tables, one for TDM and one for FDM.
Proposal 5: Whether the IAB node should apply DCI format 2_5 in a table for TDM or a table for FDM is based on whether the IAB-node is currently operating TDM multiplexing mode or non-TDM multiplexing mode in the slot.
3 Conclusions 

This contribution discusses remaining issues for Rel-17 eIAB and then proposes the following depending on the discussion:
Proposal 1: If both the Rel-16 time domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration are provided for a given RB set within a slot, MAC-CE signaling is supported to inform the parent node of whether the IAB node is currently operating TDM multiplexing mode or non-TDM multiplexing mode.
Proposal 2: In the definition for FDM Hard, remove “[provided it does not impact the IAB-MT’s ability to transmit and receive in any other RB set that is configured as Not Available or configured as Soft and not indicated available]”.
Proposal 3: In the definition for FDM Soft, include “or any RB set that is configured as Not Available or configured as Soft and not indicated available”.
Proposal 4: An IAB node is configured with two availabilityCombinations tables, one for TDM and one for FDM.
Proposal 5: Whether the IAB node should apply DCI format 2_5 in a table for TDM or a table for FDM is based on whether the IAB-node is currently operating TDM multiplexing mode or non-TDM multiplexing mode in the slot.
References:
[1] RP-193251, New WID on Enhancements to Integrated Access and Backhaul, Qualcomm
PAGE  
1

