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Introduction
During RAN2 #113e meeting, RAN2 discussed DAPS-like solution raised by RAN3 and no conclusion is made since what is asked by “DAPS-like” was not clear to RAN2. Meanwhile, RAN3 sent a liaison to RAN2 and ask RAN2 to discuss the use cases, functionality, and protocol stack of DAPS-like solutions for IAB. 
In this contribution, we first revisit some key agreements achieved in RAN3 and then provide our views on use cases of DAPS-like solutions. Furthermore, we analyze and compare DAPS-like solution for load balancing and NR-DC from different aspects, including functionality, architecture, and configuration, etc.
Discussion
Use cases of DAPS-like solution
DAPS-like solution is proposed in RAN3 under agenda of “IAB inter-donor migration”. During RAN3 #110e meeting and RAN3 #111e meeting, following agreements on DAPS-like solutions are captured as below [1][2]:
	RAN3 #110e meeting (under Agenda “IAB inter-donor migration”):
Discuss how to support simultaneous connectivity with 2 donors, to reduce service interruption; potential solutions may include dual-protocol-stack solutions (“DAPS-like”); FFS whether the same solution also applies to descendant nodes
The simultaneous connectivity dual-protocol-stack solutions (“DAPS-like”) of an IAB node should allow at least DL simultaneous transmission of BH traffic carried on BH RLC channels, on the paths to both donors.
RAN3 #111e meeting (under Agenda “Inter-Donor IAB Node Migration”):
WA: NRDC is supported as a baseline procedure for the IAB-MT’s simultaneous connectivity to two IAB-donors; DAPS-like solution is not precluded
Liaise RAN2 to discuss use cases, functionality, and protocol stack of DAPS-like solutions for IAB.


According to the above agreements, it can be observed that DAPS-like solution is proposed under the scenario of simultaneous connectivity with two IAB-donor-CUs during IAB inter-donor migration. Simultaneous connectivity with two IAB-donor-CUs requires the migrating IAB node or its parent nodes is dual-connected with two parent IAB nodes under different IAB-donor-CUs, so that it can reach to two IAB-donor-CUs simultaneously. 
Rel-16 DAPS is proposed to reduce service interruption during UE’s handover from one gNB to another gNB. During the DAPS handover, to reduce service interruption in the downlink, UE can only temporarily receive downlink data from two gNBs simultaneously. After DAPS handover, the UE is completely connected to the second gNB. The UE is single connected to either source gNB or target gNB. In this case, Rel-16 DAPS handover is not applicable to the scenario discussed in RAN3 LS [2].
Moreover, as discussed and analyzed in [3], UL simultaneous transmission is not supported in Rel-16 DAPS solution, because PDCP reordering and duplication detection are not synchronized between two gNBs. Hence, reduce uplink service interruption cannot be achieved.
Considering above context, reuse Rel-16 DAPS solution for IAB network cannot reduce service interruption during IAB network inter-donor topology adaptation.
Observation 1: [bookmark: _Ref68224143][bookmark: _Hlk67867970]Uplink simultaneous transmission is not supported in Rel-16 DAPS. DAPS-like solution cannot reduce service interruption during inter-donor topology adaptation.
Even though RAN3 may discuss temporary simultaneous connection with two IAB-donor-CUs (i.e. a single-connected IAB node temporarily establishes dual protocol stacks during its inter-donor migration), the intention of Rel-16 DAPS solution is still not applicable. As analyzed in the companion contribution [4], for single-connected IAB node, inter-donor migration can only takes place when the IAB node is experiencing RLF and trying to recover. The source link between the migrating IAB node and its source parent is outage, so that dual protocol stacks cannot be established. As a consequences, the intention of Rel-16 DAPS solution (i.e. reducing service interruption for a mobile UE) cannot be used as an enhancement to inter-donor migration of a single-connected IAB node.
Observation 2: [bookmark: _Ref68224148]The migrating IAB node cannot establish dual protocol stacks during inter-donor migration as the source path is outage due to RLF.
Proposal 1: [bookmark: _Ref68224154]The migrating IAB node will not establish dual protocol stacks temporarily during its inter-donor migration. RAN2 not to discuss any enhancement regarding to the intention of Rel-16 DAPS for IAB network.
The use cases of load balancing and robustness are proposed during RAN3 discussion. For dual-connected IAB node raised in [1], the boundary IAB node or its descendant IAB nodes can be configured by two IAB-donor-CUs simultaneously. The switching between two configured paths can be done by scheduling/routing via IAB donor CU. In this case, as agreed in RAN3, NR-DC can be used as baseline for the IAB-MT’s simultaneous connectivity to two IAB-donor-CUs. Both load balancing and robustness can be achieved via NR-DC.
Observation 3: [bookmark: _Ref68224162]Load balancing and robustness can be achieved via NR-DC.
DAPS-like vs. NR-DC
DAPS-like for load balancing is proposed in [5], where one IAB-MT has dual IAB protocol stacks with a BAP entity(-ies) instead of a PDCP layer. It is mentioned that each protocol stack can be independently configured by different IAB donor CUs.


Figure 1. Protocol stacks for NR-DC and DAPS-like for load balancing
In IAB-MT which is dual-connected with two parents, two separate protocol stacks (PHY/MAC/RLC) and a common BAP entity are available at the IAB-MT. From protocol stack point of view, there’s no difference between NR-DC and DAPS-like for load balancing.
Observation 4: [bookmark: _Ref61599159]NR-DC and DAPS-like solution for load balancing have the same protocol stack at IAB-MT.
It is proposed that DAPS-like for load balancing can reduce coordination between IAB donor CUs for IP/BAP address allocation and resource coordination [5]. Although the boundary node can be managed separately by two IAB donor CU, it is still not clear how descendant IAB nodes is not affected in this DAPS-like solution, e.g. whether the descendant nodes of the dual-connected IAB node also need to maintain two separate BAP configurations (routing table, BAP address, etc) or not. 
Observation 5: [bookmark: _Ref68224172]It is not clear how DAPS-like solution can be transparent to other nodes compared to NR-DC.
Besides, regarding to the issue “BAP address conflict/allocation in two IAB donor CUs” raised in [5], post113e meeting email discussion [058] discussed how to handle the conflicting BAP address configured by different IAB donor CUs. This drawback can be solved by rewriting BAP header based on BAP-routing-ID as proposed in option 4, which is supported by majority companies. Hence, NR-DC can be used as the baseline procedure for inter-donor migration due to load balancing purpose. Based on above observation, we think the difference between NR-DC and DAPS-like solution for load balancing is limited.
Proposal 2: [bookmark: _Ref68224177]Confirm to RAN3 that NR-DC is the baseline procedure for the IAB-MT’s simultaneous connectivity to two IAB donors. DAPS-like solution for load balancing is FFS.
Conclusion
In this contribution, we analyzed the use cases for load balancing, i.e. service interruption, load balancing and robustness, separately. We also analyzed the difference between NR-DC and DAPS-like for load balancing from protocol stack point of view. 
We propose following observations and proposals:
Observation 1:Uplink simultaneous transmission is not supported in Rel-16 DAPS. DAPS-like solution cannot reduce service interruption during inter-donor topology adaptation.
Observation 2:The migrating IAB node cannot establish dual protocol stacks during inter-donor migration as the source path is outage due to RLF.
Proposal 1:The migrating IAB node will not establish dual protocol stacks temporarily during its inter-donor migration. RAN2 not to discuss any enhancement regarding to the intention of Rel-16 DAPS for IAB network.
Observation 3:Load balancing and robustness can be achieved via NR-DC.
Observation 4:NR-DC and DAPS-like solution for load balancing have the same protocol stack at IAB-MT.
Observation 5:It is not clear how DAPS-like solution can be transparent to other nodes compared to NR-DC.
Proposal 2:Confirm to RAN3 that NR-DC is the baseline procedure for the IAB-MT’s simultaneous connectivity to two IAB donors. DAPS-like solution for load balancing is FFS.
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