[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #113bis Electronic	R2-2103559
Elbonia, 12 – 20 April 2021		


Agenda item:	8.4.3
Source:	Nokia, Nokia Shanghai Bell
Title:	Multi-parent options
WID/SID:	NR_IAB_enh-Core - Release 17
Document for:	Discussion and Decision
1	Introduction
RAN3#111-e made following agreement on multi-connectivity:
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
In the related LS [R3-211239] “RAN3 assumes that a DAPS-like solution for backhauling should be defined by RAN2. RAN3 would like to ask RAN2 to discuss use cases, functionality and protocol stack for such a DAPS-like solution considering the use cases above, and inform RAN3 about the outcome of this discussion.”
RAN2 had an email discussion email discussion [1] addressing the RAN3 requested issues related to DAPS-like solutions considering also the relation to NRDC. The conclusions of the email discussion were following proposals and observations:
Proposal 7: RAN2 continue to discuss DAPS-like solution based on the use case for reduction of service interruption, FFS on other potential use cases.
Proposal 8: PDCP sublayer is not involved in DAPS-like solution for migration IAB-node.
Proposal 9: RAN2 consider DAPS-like for migration node.
Observation 1: There is no convergent understanding on the relationship between DC and DAPS-like solution.
Observation 2: There is no convergent understanding on DAPS-like architecture.
Proposal 10: FFS on details of DAPS-like solution e.g. DAPS-like architecture, difference between DC and DAPS-like.
[bookmark: _Hlk61469411]In this contribution we discuss the multi-parent solutions for topology-adaptation and redundancy. NRDC has been agreed to be the baseline but a DAPS-like solution has been proposed as the other alternative. RAN3 discussed the topic but left this for RAN2 to decide. In this paper we analyse the similarities and differences between the considered options.
2	Discussion
[bookmark: _Hlk61469229]2.1		Multi-parent options
DAPS is originally meant for mobility enhancement feature minimizing the interruption of data transmission during HO. The assumption is that there are two functioning links simultaneously available for the parent connections. If this is used for the reduction of service interruption during the migration, the target link should be configured before the migration is triggered on the source link. Therefore, the preparation for DAPS-like and DC would have similar assumptions and preparation. The usage for robustness (e.g. against RLFs) would assume long lasting configuration to be prepared for potential failures – of which timing is typically non-predictable. Usage for load balancing, again, the two links shall be configured and usable simultaneously and continuously. The agreements until now assume the granularity to be per F1-U tunnel which is applicable for DC scenario.
In general, what are the underlying assumptions and requirements for the configurations to provide two simultaneous connections for the use cases discussed above, seem to be similar/identical for both DC and DAPS-like solution. This applies to both intra- and inter-donor scenarios.
Observation 1: The assumptions and requirements to provide two simultaneous parent connections for assumed used cases seem similar/identical to those for DC.
Assumed protocol stack of DAPS-like solution [5]:


[bookmark: _Ref67666198]Figure 1 Protocol stacks of DAPS-like solution applied for IAB
The principle is to have two independently configured protocol stacks PHY/MAC/RLC/BAP for the parent links. In an inter-donor migration, the link configurations are done by the two donor CUs. The configurations refer to PHY resource configurations (e.g. TDD patterns for IAB-MT), MAC and RLC channels. In intra-donor scenario, there will be only one BAP address and one or two IP addresses for the (DC/DAPS) IAB node. In inter-donor case with independent BAP address allocations, there should be a suitable way of handling BAP addresses between the topologies either by having suitable address conversion at either side of the BH link connecting the neighbor topologies, extending the routing ID in the BAP header, utilizing LCIDs to distinguish between the BH links. The options have been assessed in a separate email discussion [6].
Regarding the BAP layer, it is desirably to have only a single BAP entity in the IAB-node which should take care of routing and channel mapping for both intra- and inter-donor scenarios. By this, the configurations can be done by a single donor with existing signaling just provided that related routing and BH RLC information is exchanged between the donors. Required information exchange for routing and RLC configurations wouldn’t be different between DC and assumed DAPS-like solution.
Observation 2: IAB-node with single BAP entity configured by one donor-CU is desirable.
The BH RLC configuration of the border link, e.g. link between IAB2 and IAB3 in Figure 1, is configured by the ‘target’ node, Donor2-CU in the figure. The BH RLC configuration on that link should be such that it matches with the BH traffic coming from the topology under Donor1. For that, Donor2-CU should get information about the requirements of the BH RLC channels, the number of those, QoS differentiation, etc. 
Observation 3: There shall be information exchange between the donors so that the ‘target’ donor is able to configure the BH RLC channels over the border link. This is up to RAN3 to specify.
According to Fig.1 for the structure of DAPS-like implementation, there is only a single IAB-DU which means that there is only one F1-C to the donor, also in the inter-donor scenario This means that the BAP configuration is done by a single donor-CU. The donor-CU of the other topology is therefore not configuring the BAP of the border node.
Observation 4: In both cases DC and DAPS-like, there will be single F1-C and related BAP configuration from one donor-CU.
The PHY, MAC and RLC of the parent links are configured separately by the two donors. This will be the case for both DC and DAPS-like. Remaining issues on resource configuration and usage in DC is under work in RAN1. Requirements and operation of DAPS-like solution are no different from DC regarding the lowest layers that RAN1 is specifying.
Observation 5: Requirements and principles of resource management specified for DC need to be respected also if DAPS-like solution was specified.
Considering the discussion above, there does not seem to be major differences in the requirements and configurations that would be required for the two parent scenario connections regardless of using DC or assumed DAPS-like solution. Neither the benefits of DAPS-like over DC are evident in the anticipated use cases. Therefore, it can be concluded that justification to specify DAPS-like solution on top of the baseline operation using DC would be redundant and has non-confirmed benefits. It should be also noted that there were diverging views and understanding of the DAPs-like solutions as seen in the Observations 1 and 2 as well as in Proposal 10 indicating need for further study on the solution. Based on the grounds discussed above, we think RAN2 should not specify DAPS-like solution as Rel.17 IAB enhancement, as opposed to the Proposal 9 in [1].
Proposal: RAN2 to exclude the DAPS-like solution in as Rel.17 IAB enhancement.

3	Conclusion
Based on the discussion in this contribution we made the following observations:
Observation 1: The assumptions and requirements to provide two simultaneous parent connections for assumed used cases seem similar/identical to those for DC.
Observation 2: IAB-node with single BAP entity configured by one donor-CU is desirable.
Observation 3: There shall be information exchange between the donors so that the ‘target’ donor is able to configure the BH RLC channels over the border link. This is up to RAN3 to specify.
Observation 4: In both cases DC and DAPS-like, there will be single F1-C and related BAP configuration from one donor-CU.
Observation 5: Requirements and principles of resource management specified for DC need to be respected also if DAPS-like solution was specified.
As the overall conclusion we would propose following:
Proposal: RAN2 to exclude the DAPS-like solution in as Rel.17 IAB enhancement.
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