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Introduction
In RAN3 NR AdHoc#2 meeting, multiple SCTP associations within one gNB/eNB/NG RAN node-AMF pair were discussed. The similar principles may be applied to the CU and DU pair. In this contribution, we discuss the potential scenarios of multiple SCTP associations between CU and DU.
Discussion
In this section, we discuss the potential scenarios of multiple SCTP associations between CU and DU
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Scenario 1: CU scale in and out
Figure 1 shows the scenario of multiple SCTP association in the case of CU scale in and scale out


Figure 1: CU scale in and out
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]For RAN centralized deployment scenario, most likely CU tends to be deployed in a high aggregated transport network rings. And in the meanwhile, CU would be deployed in a local data center, which is equipped with cloud platform enabled by virtualized technologies. The functions of CU would exist as VNFs (virtualized network function), which is able to scale in and out on-demand based on the fluctuation of service/resource requirements. For example, a new CU instance can be instantiated upon the growth of UE connections and service traffic. Part of traffic load in one CU instance can also be offloaded to another CU instance.  On the contrary, some existing CU instances can be turned off with the decline of UE connections and service traffic.
From the flexibility of network management’s perspectives, these CU instances would be equipped with different IP 5 tuples and multiple SCTP connections from one DU to CU instances are required.
Scenario 2: flexible CU selection for diverse service requirements
Figure 2 shows the scenario of flexible CU selection for diverse service requirements.


Figure 2: flexible CU selection for diverse service requirements
5G service requirements are highly diversified and have distinct QoS profiles in terms of latency, throughput. For example, eMBB has a more demanding requirement for throughput and is relatively tolerant for latency. However, URLLC has more strict requirements for latency. Therefore, to flexibly place CU instances at multiple locations may meet the service specific requirement. This concept was proposed in [1] [2] and can be efficiently enabled by CP and UP separation, which has been studied in a new study item.  In this scenario, one SCTP association between CU and DU seems not to satisfy the above requirements and multiple SCTP associations are preferred.
Scenario 3:  CU fault recovery
Figure 3 shows the scenario of CU fault recovery. 


Figure 3: CU fault recovery
In addition, from service availability’s perspective, centralized CU may bring more possibilities of network downtime. If only one TNL SCTP association were established, the impact (one CU could cover many DUs) would be severe assuming that CU crashed or transmission network failure happened. Therefore, multiple SCTP associations between one DU to multiple CU instances are preferred to guarantee CU availability.
Observation 1: Multiple SCTP associations between CU and DU enable flexible CU-DU deployment
Proposal 1: The standard shall allow implementations supporting multiple SCTP associations between one CU-DU pair
Currently, RAN3 is discussing multiple SCTP association related issues for NG-RAN node and AMF, including the configuration of multiple SCTP association, update of AP-TNL bundling and release of SCTP association, etc. The principles and procedures can be inherited to multiple SCTP association for CU-DU.
Proposal 2: Multiple SCTP association for CU-DU may follow the agreement in multiple SCTP association discussion between NG-RAN node and AMF.
Conclusions
In this paper, we have discussed the potential scenarios of multiple SCTP associations between CU and DU and made following proposals,
Observation 1: Multiple SCTP associations between CU and DU enable flexible CU-DU deployment
Proposal 1: The standard shall allow implementations supporting multiple SCTP associations between one CU-DU pair
Proposal 2: Multiple SCTP association for CU-DU may follow the agreement in multiple SCTP association discussion between NG-RAN node and AMF.
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