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1. Introduction
The topic for “NW Slicing” was further discussed at RAN3#93, but current assumption and relevant discussions are mainly in the single connectivity context, e.g. UE is connected to single NR gNB or eLTE eNB; however, in 5G era, it is normal scenario that UE is connected to multiple RAN nodes (>=2), hence we view that there can be some new issues arising in that context, so in this contribution, we shall initially discuss those new issues.
2. Discussion
Firstly, for LTE eNB and EPC, they are not required to support NW Slicing, hence for UE being attached to EPC even with NW Slicing capable NR gNB being configured as Secondary Node, e.g. in Opt3/3a, there should be no NW Slicing relevant issue in such multiple connectivity contexts.
Observation 1: If UE is attached to EPC, there is no NW Slicing relevant issue in any multiple connectivity context.

Per current definition in the running TR38.801 [3]:
eLTE eNB: The eLTE eNB is the evolution of eNB that supports connectivity to EPC and NG-Core.

Above definition talks only about the connection requirement between eLTE eNB and CN, but it is still unclear whether eLTE eNB shall also support NW slicing. This can be divided into two further questions:
Q1: If eLTE eNB does not support RAN part specific slicing (or say there is Single/Common RAN Slice in eLTE eNB), but the connected NG-Core supports NW slicing, what new behaviours does eLTE eNB need to do?

Q2: If eLTE eNB supports RAN part specific slicing (or say there is Multiple/Dedicated RAN Slices in eLTE eNB), and the connected NG-Core supports NW slicing, what new behaviours does eLTE eNB need to do?
Proposal 1a: To clarify whether eLTE eNB shall support NW slicing and RAN part specific slicing respectively.
Generally, it would save much effort if the NW Slicing framework/schemes for NR can be reused for eLTE.
Proposal 1b: If eLTE eNB is required to support NW slicing and RAN part specific slicing, the associated NW slicing framework/schemes should get aligned with NR’s as much as possible.

Per latest agreements, Opt4, Opt7, Opt9 are addressing the main New RAN radio aggregation scenarios (Opt9 does not belong to NR migration scenario, we use it un-officially to represent Intra-NR Multiple Connectivity scenario). For eLTE eNB or NR gNB in any radio aggregation scenario, they may support RAN part specific slicing or not, hence we tend to give some definitions as below for further discussions:
Common Master RAN Slice: RAN part slice instance supporting all types of services/users in Master Node, equivalent as e.g. Legacy MeNB not supporting any RAN part specific slicing.

Dedicated Master RAN Slice: RAN part specific slice instance supporting particular types of services/users in Master Node.

Common Secondary RAN Slice: RAN part slice instance supporting all types of services/users in Secondary Node, equivalent as e.g. Legacy SeNB not supporting any RAN part specific slicing.
Dedicated Secondary RAN Slice: RAN part specific slice instance supporting particular types of services/users in Secondary Node.

In the multiple connectivity context, there can be different mixture of Common Master RAN Slice + Dedicated Master RAN Slice + Common Secondary RAN Slice + Dedicated Secondary RAN Slice, of different slice type/tenant, depending on operators’ NW configurations, where we shall discuss some of the typical cases as below.
2.1
Case 1
In the scenario as shown in Figure 1 below, for particular UE in Tight Interworking/Multiple Connectivity mode, eLTE eNB is playing as Master node but not supporting RAN part specific Slicing; NR gNB1 is playing as Secondary node and supporting 4 RAN Slices; NR gNB2 is playing as Secondary node and supporting 3 RAN Slices; all of them are connected to the same NG-Core entity, which supports 3 Core Slices.
At the very beginning, upon service request, UE got connected to eLTE eNB as anchor firstly, and got associated to particular NG-Core slice, depending on e.g. MDD, SUBSCRIBER INFO; In this case, since eLTE eNB does not support RAN part specific Slicing, then there is only one Common Master RAN Slice (same as LTE today). Afterwards, when eLTE eNB decides to establish multiple connectivity for UE, UE should get associated with proper Dedicated Secondary RAN Slice in NR gNB1 and NR gNB2 as secondary nodes, and this could reply on signalling over either NG or Xn interface. However, one question arises here:

Q3: “Whether the already associated Master RAN Slice type in eLTE eNB should be always the same or can be different from Secondary RAN Slice type in NR gNB1 and gNB2?”
The reason for “same” is that UE’s pending service data belonging to Master RAN Slice type can also be offload/split across all involved Secondary RAN Slices, hence from UE perspective, it sees a single big aggregated RAN Slice of the same type in multiple connectivity. In such case, eLTE eNB needs to associate with Common Secondary RAN Slices in gNB1 and gNB2 respectively.
The reason for “different” is that though UE’s pending service data belonging to Master RAN Slice type can only be offload/split across proper secondary RAN Slices of the same type; but other pending service data not belonging to Master RAN Slice type may be offload/split across proper secondary RAN Slices of its type, hence from UE perspective, it sees multiple RAN Slices of different types combined in multiple connectivity. In such case, eLTE eNB is allowed to associate with particular Dedicated Secondary RAN Slices in gNB1 and gNB2 respectively.
To allow maximum freedom and flexibility, we believe that UE should be allowed to connect to different RAN Slice types in multiple connectivity; otherwise the potentially available radio resources and UE capabilities may not get fully utilized. E.g. In figure1, UE is allowed to associate with Common Master RAN Slice in eLTE eNB + Dedicated Secondary RAN Slice of eMBB type in gNB1 + Dedicated Secondary RAN Slice of URLLC type in gNB2, with such freedom, Master node could manage/offload all types of service data well.
Proposal 2: UE should be allowed to associate with different RAN Slice types in different New RAN nodes in multiple connectivity contexts.
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Figure 1
2.2
Case 2
In the scenario as shown in Figure 2 below, for particular UE in Tight Interworking/Multiple Connectivity mode, eLTE eNB is playing as Secondary node and supporting 2 RAN Slices; NR gNB1 is playing as Master node and supporting 4 RAN Slices; NR gNB2 is playing as Secondary node and supporting 3 RAN Slices; all of them are connected to the same NG-Core entity, which supports 3 Core Slices.

At the very beginning, upon service request, UE got connected to NR gNB1 as anchor firstly, and got associated to particular NG-Core slice, depending on e.g. MDD, SUBSCRIBER INFO; in such case furthermore, UE got connected to particular Dedicated Master RAN Slice in gNB1 as well. Afterwards, when NB1 decides to establish multiple connectivity for UE, UE should get associated with proper Dedicated Secondary RAN Slice in eLTE eNB and NR gNB2 as secondary nodes, and this could reply on signalling over either NG or Xn interface. As discussed above, the Dedicated Secondary RAN Slice type in eLTE eNB and gNB2 can be different from Dedicated Master RAN Slice type in gNB1. However, another question arises here:

Q4: “What is the prioritized order for UE to associate with the Dedicated Secondary RAN Slice type if Dedicated Master RAN Slice type is already associated?”
If  there is the same RAN Slice type configured in eNB and gNB2, they should be associated to gNB1 with highest priority, E.g. In figure2, UE is associate with Dedicated Master RAN Slice of eMBB type in gNB1 + Dedicated Secondary RAN Slice of eMBB type in eNB + Dedicated Secondary RAN Slice of eMBB type in gNB2, with such priority order, Master node could best serve current data flows.
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Figure 2

Proposal 3: to discuss what is the prioritized order for UE to associate with particular Dedicated Secondary RAN Slice type if Dedicated Master RAN Slice type is already associated?
2.3
Case 3
Another relevant scenario as shown in Figure 3 below, for particular UE in Tight Interworking/Multiple Connectivity mode, eLTE eNB is playing as Secondary node and supporting 2 RAN Slices, including one Common Secondary RAN Slice; NR gNB1 is playing as Secondary node and supporting 4 RAN Slices, including one Common Secondary RAN Slice; NR gNB2 is playing as Master node and supporting 2 RAN Slices, including one Common Master RAN Slice; all of them are connected to the same NG-Core entity, which supports 3 Core Slices.

At the very beginning, upon service request, UE got connected to NR gNB2 as anchor firstly, and got associated to particular NG-Core slice, depending on e.g. MDD, SUBSCRIBER INFO; in this case furthermore, UE had to connect with Common Master RAN Slice in NR gNB2. Afterwards, when NR gNB2 decides to establish multiple connectivity mode for UE, UE should get associated with proper Secondary RAN Slice in eLTE eNB and NR gNB1 as secondary nodes, and this could reply on signalling over either NG or Xn interface. Another question arises here:

 Q5: “Is it prioritized for UE to be associated with the Common Secondary RAN Slice if the Common Master RAN Slice is associated?”
In general, if there is any particular Dedicated Secondary RAN Slice suitable for UE ongoing/pending services, it should be associated as much as possible, so that the perform gains from NW Slicing can be maximized. Hence even if UE is associated with Common Master RAN Slice, it should have the freedom to select the most appropriate Dedicated Secondary RAN Slice when available.
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Figure 3
Proposal 4: UE should have the freedom to select the most appropriate Dedicated Secondary RAN Slice, even if it is associated with Common Master RAN Slice.
3. Conclusion
RAN3 is kindly asked to consider following proposals:
Proposal 1a: To clarify whether eLTE eNB shall support NW slicing and RAN part specific slicing respectively.

Proposal 1b: If eLTE eNB is required to support NW slicing and RAN part specific slicing, the associated NW slicing framework/schemes should get aligned with NR’s as much as possible.

Proposal 2: UE should be allowed to associate with different RAN Slice types in different New RAN nodes in multiple connectivity contexts.

Proposal 3: to discuss what is the prioritized order for UE to associate with particular Dedicated Secondary RAN Slice type if Dedicated Master RAN Slice type is already associated?
Proposal 4: UE should have the freedom to select the most appropriate Dedicated Secondary RAN Slice, even if it is associated with Common Master RAN Slice.
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