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Discussion and proposals
In the options of the feature “MR DC with 5GC “ the gNB and the ng-eNB can act as MN or SN. However, TS 37.340 in section 4.1 only describes the connectivity of the MN and does not clearly describe the connectivity of the SN. 
It was therefore questioned at last RAN3#106 in [3] whether an NG-RAN node acting always only as SN needs to connect to AMF or not? 
Reasons to connect to AMF over NG-C interface in this case are:
· SN or MN are only “roles” upon which an NG-RAN node acts. This doesn’t change the nature of the logical NG-RAN node.   

· ANR operation using TNL discovery should be seamless for the operator. In contrast to EN DC such operation shall happen through the AMF even involving nodes working as SN only. 
RAN3 confirmed this view at RAN3#106 and the CR in tdoc [4] was agreed. The cover page of [4] clearly states: 
The NG connectivity of an NG-RAN node is not linked to its role or involvement in dual connectivity e.g. as MN or SN. Instead, its NG connectivity is as described in NG-RAN architecture in TS 38.300.

In 38.300 it is stated that an NG-RAN node always connect to AMF:
gNB: node providing NR user plane and control plane protocol terminations towards the UE, and connected via the NG interface to the 5GC.

ng-eNB: node providing E-UTRA user plane and control plane protocol terminations towards the UE, and connected via the NG interface to the 5GC.

Also chairman minutes captured:
It is understood that the architecture specified in TS 38.300 also applies for MR-DC with 5GC
Observation 1: It was confirmed at last RAN3#106 that an NG-RAN node shall always connect to 5GC even if always working as SN.
However, the conclusion of RAN3#106 raises a number of issues:
· If a node operates as SN only, which S-NSSAI shall it indicate as supported in NG Setup Request?
· If a node operates as SN only, are all UE-associated procedures not to be supported?
· If a node operates as SN only, only ANR and NG Configuration procedures seem needed then how to react to other non-UE associated procedures?
Concrete examples are provided below showing some of the issues if the above questions are not resolved. 

More precisely, the following issues are examples if NG-C is supported while AMF is not aware that the NG-RAN node operates as SN only.

· Paging: it is likely that NG-RAN nodes operating as SN-only share the same TA as the NG-RAN nodes for which they complement the resources for the UE (and will be MN when operating in DC mode). Therefore, whenever 5GC wants to page a UE in the list of TAs (full or partial registration area) it will send paging messages to those NG-RAN nodes working as SN-only which will discard them. This is a huge waste of signaling.
· PWS: Public warning messages are key messages to be sent from 5GC to NG-RAN, often with stringent timing to broadcast over the air. Again, they don’t need to be broadcast by the nodes if they operate as SN only. This would be sent uselessly by 5GC.

· Overload: NGAP overload procedures would not be needed for NG-RAN nodes operating as SN only.

Observation 2: If NG-C is set up with AMF and AMF is not aware of SN-only nodes, lots of NGAP signaling will be wasted.
In order to avoid this NGAP misbehaving, while keeping RAN3#106 decision to maintain NG-C, the AMF needs to be aware that the NG-RAN node works only as SN.
Several solutions can be foreseen:

Solution 1

· O&M configuration could be used in relevant AMF nodes. However, for longer term this is cumbersome and prone to errors. Also, this would defeat the basic SON principle of dynamic NG setup because the AMF would need to be configured in advance with a database of NG-RAN node IDs or IP addresses that will connect in the future. So this option should be ruled out.
Solution 2

· Indication in NG Setup Request and RAN configuration update: this respects the basic SON dynamic setup principle and allows automatic updates when configurations change. This also offers better longer-term solution and is less prone to errors. 

Solution 3

· The AMF could also learn by try and error that the NG-RAN node is restricted to operate as SN only. For instance, when the 5GC sends an NGAP paging message to such NG-RAN node, it gets an NGAP Error Indication message back as a reply including a specific cause value like “failure due to SN-only”. The AMF will then not try further paging messages towards this NG-RAN node and store the information that this NG-RAN node is SN-only.
It is proposed that RAN3 discusses how to address the problem and selects between solution 2 and solution 3.
Proposal 1: RAN3 to confirm that SN-only nodes are not precluded.

Proposal 2: if yes, RAN3 to discuss how to inform AMF when an NG-RAN node operates as SN-only and decide between solution 2 and solution 3. An example CR for solution 2 is shown in [5] with mirror CR in [6].
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