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1 Introduction
In Rel-17, further multi-RAT dual-connectivity enhancements has been introduced.
In this contribution, we would like to discuss whether these DC/CA enhancements have any impact on Rel-17 eIAB.
2 Discussion 
The further multi-RAT dual-connectivity enhancements mainly include MR-DC operations including Conditional PSCell Addition (CPA), SCG deactivation, etc. There has been no agreement on whether these enhancements are applicable to IAB-MT or not. Normally, the NR DC framework (e.g., MCG/SCG-related procedures) is applicable to IAB-MT to configure the dual radio links with the parent nodes. It is reasonable that IAB-MT also supports those DC/CA enhancements. For Conditional PSCell Addition, it may be applied to IAB-MT as it is. However, SCG deactivation may have some impacts on IAB node, for example on the BAP sublayer behaviours. We think it is necessary to make sure that SCG deactivation is supported by IAB-MT and some enhancements may be needed for the IAB node.
Proposal 1: RAN2 to confirm that SCG deactivation is supported by IAB-MT.
To enable reasonable UE battery consumption while having fast usage of SCG when MR-DC is configured, an activation/deactivation mechanism of SCG is supported. While the SCG is deactivated, there is no transmission via SCG RLC bearers. Only the NR SCG can be deactivated, and all SCG SCell(s) are in deactivated state while the SCG is deactivated [1].

The SCG deactivation will cause routing problem for IAB node. For example, for UL, the SCG link will be unavailable for (re-)routing if the SCG is deactivated. To address this issue, it is suggested that the egress link corresponding to IAB-MT’s SCG is not considered to be available if SCG is deactivated. This is for the purpose of routing and re-routing, similar to how to handle the BH RLF link and congested link. In this way, the deactivated SCG link will not be considered for routing and re-routing, to avoid the packet drop.
Proposal 2: The egress link corresponding to IAB-MT’s SCG is not considered to be available if SCG is deactivated.

The SCG deactivation will also affect the trigger of the BH RLF detection indication. For example in current spec, if an IAB-MT detects BH RLF at MCG and its SCG is deactivated, the IAB-MT will not trigger a BH RLF detection indication, since BH RLF only occurs at one BH link. This is not desired since the IAB node cannot use SCG to do local re-routing. We propose to add a new trigger for the type-2 BH RLF indication, which is when BH RLF occurs at MCG and SCG is deactivated at the IAB-MT, the IAB-DU may send a BH RLF detection indication to its child nodes.
Proposal 3: When BH RLF occurs at MCG and SCG is deactivated at the IAB-MT, the IAB-DU may send a BH RLF detection indication to its child nodes.
We have attached a TP to TS 38.340 [2] to reflect proposal 2 and 3 in Annex.
Proposal 4: Adopt the TP for TS 38.340 in Annex.
3 Conclusion

In this contribution we discuss on DC/CA enhancement impact on the IAB node and have the following proposals: 
Proposal 1: RAN2 to confirm that SCG deactivation is supported by IAB-MT.
Proposal 2: The egress link corresponding to IAB-MT’s SCG is not considered to be available if SCG is deactivated.

Proposal 3: When BH RLF occurs at MCG and SCG is deactivated at the IAB-MT, the IAB-DU may send a BH RLF detection indication to its child nodes.
Proposal 4: Adopt the TP for TS 38.340 in Annex.
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Annex: TP for TS 38.340 on SCG Deactivation Support

Start of the Change
5.2.1.3
Routing

The BAP entity performs routing based on:

-
the BH Routing Configuration derived from an F1AP message as specified in TS 38.473 [5].

Each entry of the BH Routing Configuration contains:

-
a BAP Routing ID consisting of a BAP address and a BAP path identity, which is indicated by BAP Routing ID IE, and

-
a Next Hop BAP Address which is indicated by Next-Hop BAP Address IE.

-
a Type indicator, indicating whether the entry belongs to the non-F1-terminating donor topology, which is indicated by Non-F1-terminating Topology Indicator IE.

In the BH Routing Configuration, the entry configured with Non-F1-terminating Topology Indicator IE applies to the BAP Data PDU considered as non-F1-terminating donor topology data, and the entry not configured with Non-F1-terminating Topology Indicator IE only applies to the BAP Data PDU not considered as non-F1-terminating donor topology data.

For a BAP Data PDU to be transmitted, BAP entity shall:

-
if the BAP Data PDU corresponds to a BAP SDU received from the upper layer, and

-
if the BH Routing Configuration has not been (re)configured by F1AP after the last (re)configuration of defaultUL-BH-RLC-Channel by RRC:

-
select the egress link on which the egress BH RLC channel corresponding to defaultUL-BH-RLC-Channel is configured as specified in TS 38.331 [3] for non-F1-U packets;

-
else if there is an entry in the BH Routing Configuration whose BAP address matches the DESTINATION field, whose BAP path identity is the same as the PATH field, and whose egress link corresponding to the Next Hop BAP Address is available:

-
select the egress link corresponding to the Next Hop BAP Address of the entry;

NOTE 1:
An egress link is not considered to be available if the link is in BH RLF.

NOTE 2:
For each combination of a BAP address and a BAP path identity, there should be at most one entry in the BH Routing Configuration. There could be multiple entries of the same BAP address in the BH Routing Configuration.
NOTE 3:
An egress link may be not considered to be available for a BAP routing ID, if it is determined as congested based on the received flow control feedback, as defined in clause 5.3.1.
NOTE 4:

An egress link corresponding to IAB-MT’s SCG is not considered to be available if SCG is deactivated.
-
else if there is at least one entry in the BH Routing Configuration whose BAP address matches the DESTINATION field, and whose egress link corresponding to the Next Hop BAP Address is available:

-
select an entry from the BH Routing Configuration whose BAP address is the same as the DESTINATION field, and whose egress link corresponding to the Next Hop BAP Address is available;

-
select the egress link corresponding to the Next Hop BAP Address of the entry selected above;

-
else if, for the transmitting part of IAB-MT, at least one egress link is available, and if Re-routing Disable Indicator IE is not configured by F1AP:

-
if this egress link belongs to F1-terminating donor topology, and there is an entry in the BH Routing Configuration not configured with Non-F1-terminating Topology Indicator IE whose Next Hop BAP Address corresponds to this egress link, or

-
if this egress link belongs to non-F1-terminating donor topology, and there is an entry in the BH Routing Configuration configured with Non-F1-terminating Topology Indicator IE whose Next Hop BAP Address corresponds to this egress link:

-
select the egress link;

-
replace the BAP header of this BAP Data PDU, where the DESTINATION field is reset to the leftmost 10 bits of BAP Routing ID of the entry in the BH Routing Configuration (i.e. BAP address), and the PATH field is reset to the rightmost 10 bits of BAP Routing ID of the entry (i.e. BAP path identity).
Next Change

5.4.1
Transmitting operation

When a BH RLF recovery failure is detected at the IAB-MT, for each egress link associated with the IAB-DU, the transmitting part of the collocated BAP entity at the IAB-DU may:

-
construct a BAP Control PDU for BH RLF indication in accordance with clause 6.2.3.3;

When BH RLF(s) occur at the IAB-MT on all the link(s) providing F1 interface over BAP, or when BH RLF occurs at MCG and SCG is deactivated at the IAB-MT, for each egress link associated with the IAB-DU, the transmitting part of the collocated BAP entity at the IAB-DU may:

-
construct a BAP Control PDU for BH RLF detection indication in accordance with clause 6.2.3.4;

When BH RLF recovery is successful at the IAB-MT, for each egress link associated with the IAB-DU on which a BAP Control PDU for BH RLF detection indication was transmitted, the transmitting part of the collocated BAP entity at the IAB-DU may:

-
construct a BAP Control PDU for BH RLF recovery indication in accordance with clause 6.2.3.5;

For any constructed BAP Control PDU above, the BAP entity shall:

-
if the egress BH RLC channel for the BAP control PDU is configured as specified in TS 38.473 [5]:

-
submit this BAP Control PDU to the configured egress BH RLC channel of the egress link, indicated by BH RLC CH ID IE which is associated with BAP Control PDU Channel that is set to true in TS 38.473 [5];

-
else:
-
submit this BAP Control PDU to any egress BH RLC channel of the egress link.

End of Change
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