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Introduction
Last RAN3 meeting in Qingdao, slice impact on dual (multi) connectivity is discussed [1]. It is proposed in [1] that both SN selection in MN and RRM handling in SN should take into account slice information. This paper further proposes pCR to include slice support in multi-connectivity.
Discussion
Use Case of Slice(s) over Multiple RAN Nodes
Following the temporary assumption made by SA2, the granularity of RAN availability is a registration area (RA). Different RAs are capable of supporting different slices. As in figure 1, the eLTE macro cell 1 is configured with registration area 1 supporting network slice ID {1,2,3}, while the overlapping NR small cell 1 and 2 are configured with registration area 2 supporting network slice ID {1,3}, and the NR small cell 3 is configured with registration area 3 supporting only slice ID 1 . To be specific, slice ID 1 refers to default slice, slice ID 2 refers to voice slice, while slice 3 is a local eMBB slice, e.g. live broadcast within a venue. 
Suppose UE 1 is on a call by slice 2 while entering the venue, and its owner may simultaneously want to watch the brilliant live show. However, macro cell 1 does not have ample resources for the live show. At this time, best experience could be achieved if UE1 could be simultaneously associated to macro cell 1 and small cell 2. On the other side, even if UE 1 requests only slice 3, simultaneously associated to macro cell 1 and small cell 2, could help guarantee both coverage and capacity.


Figure 1. UE simultaneously requests two slices from different RAN nodes
Observation 1: UE may be simultaneously associated to different RAN nodes for one or more slices. On the one hand, UE is associated to e.g. two RAN nodes, each supporting a different slice; on the other hand, UE is associated to multiple RAN nodes for traffic offloading of a single slice.
Slice Impact on Multi-Connectivity
Multi-Connectivity can be a straightforward solution to figure 1 scenario. While macro is the master node (MN), small cell can be added as a secondary node (SN) to serve new slice 3 session. As UE1 is in the coverage of small cell 2 and small cell 3, both small cell 2 and 3 are promising SN candidates for UE1. And MN is responsible to select the appropriate one. 
Based on the agreement that, “slice information should be exchanged at Xn setup between two RAN nodes”, With Xn interface, MN easily learns slice availability of possible SNs. And to improve user experience, MN should select a best SN taking into account slice availability information. 
In addition, as can be deduced from TS 38.300 [2], slice aware resource management should be supported. MN needs to inform SN of the slice related information, whenever it asks SN to make RRM decisions, e.g. SN addition acknowledgement. And if more than one slice is included in request from MN, SN should reply MN with information that which slices are admitted.
Proposal 1: For NG Core based Multi-Connectivity, when adding a secondary node, slice availability in the candidate secondary nodes should be considered.
Proposal 2: For NG Core based Multi-Connectivity, slice information associated with PDU sessions should be exchanged between Master Node and Secondary Node for RRM handling. 
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Observation 1: UE may be simultaneously associated to different RAN nodes for one or more slices. On the one hand, UE is associated to e.g. two or more RAN nodes, each supporting a different slice; on the other hand, UE is associated to multiple RAN nodes for traffic offloading of a single slice.
Proposal 1: For NG Core based Multi-Connectivity when adding a secondary node, slice availability in the candidate secondary nodes should be considered.
Proposal 2: For NG Core based Multi-Connectivity, slice information associated with PDU sessions should be exchanged between Master Node and Secondary Node for RRM handling. 
Proposal 3: Capture following text proposal in TS 38.300.
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-------------------------------------------------------<Start of Text Proposal>--------------------------------------------

[bookmark: _Toc485458822]17.3.4.X	   Multi-Connectivity
To make multi-connectivity slice-aware in case of Network Slicing, S-NSSAI per PDU session information is introduced in RRC connection setup complete to enable slice-aware SN selection, and it is introduced in SN addition request and response signalling to enable admission and congestion control by SN. 
An example for the case of Secondary Node Addition procedure is shown in Figure 17.3.4.X-1. 


Figure 17.3.4.X-1: Secondary Node Addition procedure
It is noted that for similar reasons, the S-NSSAI per PDU session information should also be introduced in signalling exchange between MN and SN, including SN modification and SN change procedures. 
-------------------------------------------------------<End of Text Proposal>--------------------------------------------
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