Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG3 Meeting #96                                                           R3-171666
Hangzhou, China, 15th – 19th May 2017	                                  

Agenda Item:	10.9.2
Source:	CMCC
Title:	Slice Availability Impact on Dual Connectivity
Document for:	Discussion
Introduction
Agreement is achieved regarding slice availability in RAN3 TR as follows [1] : 
Slice Availability
-	Some slices may be available only in part of the network. 
-	The RAN and the CN are responsible to handle a service request for a slice that may or may not be available in a given area. Admission or rejection of access to a slice may depend by factors such as support for the slice, availability of resources, support of the requested service by other slices.
Support for UE associating with multiple network slices simultaneously
-	In case a UE is associated with multiple slices simultaneously, only one signalling connection shall be maintained.
Resource management between slices
-	RAN shall support policy enforcement between slices as per service level agreements. It should be possible for a single RAN node to support multiple slices. The RAN should be free to apply the best RRM policy for the SLA in place to each supported slice.
In RAN3 #95 meeting, it is proposed in [2] that “UE may simultaneously be associated to multiple slices from different RAN nodes”, given that the different RAN nodes may support different slices. And it was discussed that Dual Connectivity (DC) may handle such scenario. In RAN3 #95bis meeting, [3] proposed that “When adding a secondary node (SN), the slicing availability in SN should be taken into account” to assure slice could be admitted by SN. The topic is to be continued as chairman report indicates.
This paper would like to further justify the scenario of one or more slices over multiple RAN nodes, and to propose take into account the scenario when designing DC procedure.
Discussion
Use Case of Slice(s) over Multiple 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.
Slice Availability Impact on Dual Connectivity
Dual 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 TP agreed in [4], slice information should be exchanged at Xn setup between two RAN nodes. Thus, MN gets knowledge that neighbouring small cell 2 can support slice 3, while small cell 3 can’t. As a result, to improve the slice 3 experience, MN decides to select small cell 2 as the SN based on the supported slice level capabilities of small cells.
In addition, to support SN making slice based admission control and RRM decision (e.g., SCG bearer or MCG split bearer configuration), MN needs to inform SN of the slice level information (e.g. slice ID 3) . In return, SN acknowledges to MN slice 3 dedicated SCG bearer or MCG split bearer configuration. 
Proposal 1: For NG Core based Dual Connectivity, Master Node takes into account slice availability when adding a Secondary Node.
Proposal 2: For NG Core based Dual Connectivity, slice information needs to be exchanged between Master Node and Secondary Node in Xn AP for RRM handling. 
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Observation 1: UE may simultaneously be associated to multiple slices from different RAN nodes;
Proposal 1: For NG Core based Dual Connectivity, Master Node takes into account slice availability when adding a Secondary Node.
Proposal 2: For NG Core based Dual Connectivity, slice information needs to be exchanged between Master Node and Secondary Node in Xn AP for RRM handling. 
Proposal 3: to capture Proposal 1 and Proposal 2 as principles of Dual connectivity in 5G.
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