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1. [bookmark: _Ref68076736][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
A LS R3-211326[2] was sent to RAN2 to inform the following agreements:
	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.

Based on the agreements, RAN3 has assumed that NR-DC is the baseline for inter-donor topology redundancy while asked RAN2 further discuss the DAPS like operation to inform RAN3 regarding the outputs.


Based on the above inputs from RAN3, we would like to share our views regarding DAPS like operation in IAB NW by referring to Rel-16 DAPS.
2. [bookmark: _Ref68076679]Discussion
2.1 Rel-16 DAPS 
Before looking into DAPS like operation in IAB networks, let’s briefly review the Rel-16 DAPS operation. In Rel-16 DAPS, the UE can connect to both source gNB and target gNB with respective active protocol stack (PDCP/RLC/MAC/PHY) for each connection. For a UE in DAPS operation, in DL both source gNB and target gNB can transmit data to the same UE via respective PDCP entities with different security keys; while in UL, the UE can only transmit UL data to source gNB before RRC reconfiguration complete and to target gNB after RRC reconfiguration complete. Through such DAPS operation, the UE can secure service continuity during inter-gNB handover procedure.
Observation 1: For a UE in Rel-16 DAPS operation, the same UE maintains:
a) respective active protocol stacks for source gNB and target gNB;
b) receive DL data from both source gNB and target gNB;
c) transmit UL data to source/target gNB before/after RRC reconfiguration complete  
Observation 2: DAPS operation in Rel-16 was achieved with PDCP enhancement for both gNB and UE.
Further, in 3GPP TS 38.300[3], there are the follow description: 
	Only PCell is kept during DAPS handover. All other serving cells and multi-DCI/single-DCI based multi-TRP are released by the network before the handover command is sent to the UE.


Observation 3: For a UE in DAPS, only PCell of source gNB is kept and all SCells are already released.
2.2 DAPS like operation of eIAB
For a UE served by IAB network, the peer to peer PDCP entity locates in donor-CU and the UE respectively. Both the access IAB node for the UE and the intermediate IAB nodes in the BAP route are transparent to the PDCP operations. As PDCP protocol plays the key role in Rel-16 DAPS operation, it is reasonable to discuss DAPS like operation based on whether/how PDCP protocol is involved:
Option a: DAPS like operation applies between UE, and the source/target IAB donor (i.e. PDCP involved). 
In this case, two separate logical data transmission connections should be setup for the same UE, wherein one is setup between the UE and the source donor and the other is setup between the UE and the target donor. Each logical data transmission connection has respective PDCP security configuration in UE side, i.e. the UE can apply respective PDCP security parameters configured by the source/target gNB to recover the PDCP SDUs based on the received PDCP PDUs from the source/target gNB.
For simplicity of analysis, let’s discuss the applicability of this option based on an example topology in Figure 2. The left topology indicates that the IAB network (IAB1, IAB2, IAB3 and UE) migrates from IAB-donor1 to IAB-donor2, wherein the Rel-16 DAPS UE can see two separate logical data transmission connections via DC by smart configurations in NW side and additional enhancements for the Rel-16 DAPS UE is not needed; while in the right figure, a Rel-16 DAPS UE has single radio connection to its access IAB node in IAB network, and two separate logical connections to NW for the UE cannot be achieved for this UE without UE functionality enhancements.
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[bookmark: _Ref67063296]Figure 2 availability of two separate logical connections for one UE
Observation 4: For support of DAPS operation with PDCP involved, two logical data transmission connections can be configured for a Rel-16 DAPS UE in DC without UE impact. 
Observation 5: For support of DAPS operation with PDCP involved, a Rel-16 DAPS UE not in DC state cannot be configured two logical data transmission connections without UE functionality enhancement. 
According the WID [4], it can be understood that the IAB network is enhanced to improve the IAB network performance to serve all UEs and the UE impact is not included in the WID.
Proposal 1： Specification impact on UE should be avoided for DAPS like operation of IAB network.
As DAPS like operation with PDCP involved requires further enhancements for Rel-16 DAPS UE, we propose:
Proposal 2： DAPS like operation with PDCP involved is down-prioritized in Rel-17.
Option b: DAPS like operation only applies in IAB network (PDCP not involved). 
For this option, PDCP entity is not involved and DAPS like operation is restricted in the IAB network and the DAPS like operation of the IAB network is transparent to UE. An IAB node in this state maintains two data transmission connections to/from two IAB donors. In the following, let’s discuss DAPS like operation in IAB network respectively from load balancing and migration perspectives.
· When Option b is used for load balancing, the source donor’s PDCP entity can split a DL data flow into two subf-flows, wherein one subflow is transmitted to the access IAB node of the UE in the first BAP route from the source donor and the other subflow is transmitted to the access IAB node of the UE in the second BAP from the target-donor leg (see Figure 3 below). The two subflows can be aggregated into one data flow in the access IAB node of a UE.  In the LS R3-211331[5], inter-donor DC was already agreed for inter-donor rerouting, i.e. inter-donor load balancing. For UL data transmission, the Rel-16 DAPS does not support simultaneous UL data transmission, i.e. UL data transmission can only be performed in one data transmission connections. 
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[bookmark: _Ref67382499]Figure 3 inter-donor load balancing when DAPS like operation is restricted in NW side
Observation 6: When DAPS like operation is restricted in NW side only, its function for load balancing overlaps with that of the inter-donor rerouting via DC being specified [5].
Also we observed the following for Rel-16 NR-DC compared to Rel-16 DAPS:
Observation 7: For NR-DC, both MCG leg and SCG leg can be configured with DL CA operation while only source PCell and target PCell are active during Rel-16 DAPS operation.
Observation 8: For NR-DC, both MCG leg and SCG leg can be configured with UL CA operation while the UE in Rel-16 DAPS can only transmit UL data via one leg (i.e. source/target leg before / after RRC reconfiguration complete).
Based on the above discussions and observations, no additional benefit compared to DC has been observed for option b when it is used for load balancing.
Proposal 3： If DAPS like operation in NW side only is defined for inter-CU load balancing, RAN2 should identify the additional advantage compared to NR-DC.
· When Option b is used for inter-donor topology migration (see Figure 4), as there is no simultaneous PDCP connections respectively with source donor and target donor for a UE during DAPS like operation of IAB network, upon reception RRC reconfiguration message the UE still needs to drop the PDCP connection with the source IAB donor and afterwards re-establish the new PDCP connection with the new IAB donor. This means that the service interruption from the drop of the RRC connection to the source donor to the complete of the RRC connection setup with the target IAB donor for a migration UE still exists.  
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[bookmark: _Ref67328345]Figure 4 inter-donor migration for UE when DAPS like operation is restricted in NW side
Observation 9: In case the DAPS like operation in NW side only is used for inter-donor topology migration, a UE still needs to drop connection with the source donor first and then setup new connection with the target donor, which means service interruption for UE still exists.
Based on the above discussions and observations, we propose:
Proposal 4： If DAPS like operation in NW side only is defined for inter-CU migration, RAN2 should further identify if it can really help the service interruption reduction.

3. Conclusion
In this contribution, we have discussed the DAPS like operation for inter-donor topology migration. There are the following observations:
Observation 1: For a UE in Rel-16 DAPS operation, the same UE maintains:
a) respective active protocol stacks for source gNB and target gNB;
b) receive DL data from both source gNB and target gNB;
c) transmit UL data to source/target gNB before/after RRC reconfiguration complete  
Observation 2: DAPS operation in Rel-16 was achieved with PDCP enhancement for both gNB and UE.
Observation 3: 
Observation 4: For a UE in DAPS, only PCell of source gNB is kept and all SCells are already released.
Observation 5: For support of DAPS operation with PDCP involved, two logical data transmission connections can be configured for a Rel-16 DAPS UE in DC without UE impact. 
Observation 6: For support of DAPS operation with PDCP involved, a Rel-16 DAPS UE not in DC state cannot be configured two logical data transmission connections without UE functionality enhancement. 
Observation 7: When DAPS like operation is restricted in NW side only, its function for load balancing overlaps with that of the inter-donor rerouting via DC being specified [5].
Observation 8: For NR-DC, both MCG leg and SCG leg can be configured with DL CA operation while only source PCell and target PCell are active during Rel-16 DAPS operation.
Observation 9: For NR-DC, both MCG leg and SCG leg can be configured with UL CA operation while the UE in Rel-16 DAPS can only transmit UL data via one leg (i.e. source/target leg before / after RRC reconfiguration complete).
Observation 10: In case the DAPS like operation in NW side only is used for inter-donor topology migration, a UE still needs to drop connection with the source donor first and then setup new connection with the target donor, which means service interruption for UE still exists.
Based the above discussions and observations, we have the following proposals:
Proposal 1： Specification impact on UE should be avoided for DAPS like operation of IAB network.
Proposal 2： DAPS like operation with PDCP involved is down-prioritized in Rel-17.
Proposal 3： [bookmark: _GoBack]If DAPS like operation in NW side only is defined for inter-CU load balancing, RAN2 should identify the additional advantage compared to NR-DC.
Proposal 4： If DAPS like operation in NW side only is defined for inter-CU migration, RAN2 should further identify if it can really help the service interruption reduction.
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