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1. Introduction
RAN3#94 has confirmed that some NW slices may be available only in part of the network. It means that target gNB needs to select appropriate RAN part of Network slice during UE handover procedure. The scenario may impact the principle of how to select RAN part NW Slice. This contribution provides initial consideration in the aspect.
2. Discussion
Impacts on Selection of RAN part of the network slice
During the handover procedure, one issue is how target gNB selects the RAN part of Network slice for the UE. This is not clear in current TR 38.801. For example, slice types supported in target gNB may be different from those supported in source gNB. How does target eNB select appropriate RAN part of Network slice in that case? 
There are two basic cases in terms of Slice availability across network slice(s):
Case 1: Target gNB is able to support all Slice(s) which UE is associated in the source gNB.
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Figure 1: Network slice related handover Scenario 1 
As shown in Figure 1, assuming one UE is associated to the slice x and slice y in the source gNB and is handover to the target gNB. The target gNB also has the slice x and Slice y and has enough RAN resources to accept the UE.When receiving the handover request message with Slice ID(s) Info from source gNB, target gNB selects appropriate RAN part of Network slice based on the slice ID(s) contained in the handover request message from source gNB.

Therefore, the principle in current TR38.801 should be modified like this:

RAN shall support the selection of the RAN part of the network slice, by one or more slice ID(s) provided by the UE or the CN or the source gNB which unambiguously identifies one or more of the pre-configured network slices in the PLMN
Proposal 1: To adopt the modification of the description relate to Selection of RAN part of the network slice.
 Case 2: Target gNB is not able to support all Slice(s) which UE is associated in the source gNB.
There are several different scenarios with this case.
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Figure 2: Network slice related handover Scenario 2 
Scenario 2:

As shown in figure 2, a UE in the source gNB is associated to slice x and slice y, however the target gNB only supports slice x and slice z. How does target gNB select network slice for slice y which UE has already accessed in source gNB? 
Scenario 3:

It has been agreed in SA2 that the interworking between NGC and DCN in EPS should be support. The agreements in 23.799 are captured below:

	7.
It shall be possible to handover a UE from a slice in NGC to a DCN in EPC. There is not necessarily a one-to-one mapping between slice and DCN.

Editor's note:
Interworking slicing with EPS is FFS in normative phase


That means UE may handover from a sliced NGC to a DCN or vice versa, but it is not clear how to select appropriate RAN part of Network slice in this case.
As shown in the figure 3, a UE associating to DCN X of EPC handovers to the NGC which supports network slicing. During the handover preparation process, there is no slice ID information provided by the UE or the source eNB. How does target gNB select appropriate RAN part of Network slice in this scenario?
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Figure 3: Network slice related handover Scenario 3
There are two basic approaches to select appropriate RAN part of Network slice for above scenarios:
Approach 1: Target gNB makes the selection

In this approach, after receiving handover request from source gNB, target gNB finds out it is not possible to select RAN part of network slices based on the information from source g(e)NB. Then target gNB takes the information from source g(e)NB into account and selects  RAN part of Network slice for the UE.

Taking scenario 2 for the first example: After receiving handover request from source gNB, target gNB finds out that it does not provide slice y for the UE. Then the target gNB checks whether the slice z or slice x are able to meet the traffic requirement of the UE. If accepted, the target gNB responses to the source gNB with ACK. If not accepted, the target gNB responds to the source gNB with NACK. 
Taking scenario 3 for another example: After receiving handover request from source eNB, target gNB finds out that source eNB does not provide any slice y for the UE. Then the target gNB checks whether the slice z or slice x are able to meet the traffic requirement of the UE. Alternatively, the target gNB can allocate default RAN slice for the UE. If accepted, the target gNB responses to the source eNB with ACK. If not accepted, the target gNB responds to the source eNB with NACK.
Approach 2: Core entity makes the selection

In this approach, before triggering handover, the source g(e)NB investigates whether the target gNB supports all the slice types which UE is associated with in source gNB. If Xn interface is supported and target gNB supports all the slice types for the UE, then Xn handover is enforced. If not, then the NG-C handover is enforced. The Xn handover and NG-C handover procedure is described below.
Taking scenario 2 for the first example: Since the target gNB does not support slice y, the source gNB finds out the target gNB does not support all the slice types for the UE. Then source gNB triggers NG-C handover and sends handover required message to the Core entity. Then core entity selects the right slice type and sends the associated slice type to the target gNB. For example, the core entity may select slice z instead of slice y. Based on the new slice type; target gNB selects the slice z for the UE.

Taking scenario 3 as another example: The source eNB finds out the target gNB supports network slice that it does not support. Then source eNB triggers NG-C handover and sends handover required message to the EPC entity (i.e. MME). Then EPC and NGC negotiate the appropriate slice ID for the UE. The selection details depend on the progress in SA2.  After NGC selects the right slice ID, it sends the new slice ID to the target gNB. Based on this slice ID, the gNB selects appropriate RAN part of Network slice for the UE.

The detailed handover procedures with RAN Part Selection of Network slice are captured below for baseline references.
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Figure 4: Xn handover

Source gNB sends handover request message via Xn interface to the target gNB. The message contains slice type or ID related to each PDU session. Target gNB may select the RAN slice different from source gNB for the UE and response to the source gNB.
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Figure 5: NG-C handover
Source gNB sends handover required message to NGC via NG-C Interface. The message carries slice type or ID of each PDU session for the UE. NGC may select the RAN slice different from source gNB for the UE. 

NGC sends handover request message to the target gNB via NG-C interface. The message may carry the new slice type or ID of each PDU session for the UE.

Proposal 2: To capture the handover scenario and procedure into TR.
3. Conclusion
Based on the above discussion and observations, we propose:

Proposal: To adopt modification for TR38.801 in annex

4. Annex

---------------------------------------- Start of text proposal (1) ----------------------------------------------
Selection of RAN part of the network slice
-
RAN shall support the selection of the RAN part of the network slice, by one or more slice ID(s) provided by the UE or the CN or the source gNB which unambiguously identifies one or more of the pre-configured network slices in the PLMN.

---------------------------------------- End of text proposal (1) -----------------------------------------------
---------------------------------------- Start of text proposal (2) ----------------------------------------------
8.x
Handover procedure for network slice

8.x.1

There are three scenarios for RAN part network slice selection during UE mobility.


[image: image6.emf]SourcegNB

Slice x

Slice y

Target gNB

Slice x

Slice y

Slice z


Figure a: Network slice related handover Scenario 1 
Scenario 1:

As shown in figure a, a UE in the source gNB is associated to slice x and slice y, the target gNB supports slice x and slice y. A UE is handover from source gNB to the target gNB.
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Figure b : Network slice related handover Scenario 2 
Scenario 2:

As shown in figure b, a UE in the source gNB is associated to slice x and slice y, however the target gNB only support slice x and slice z. A UE is handover from source gNB to the target gNB.

Scenario 3:
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Figure c: Network slice related handover Scenario 3
As shown in the figure c, a UE associating to DCN X of EPC handovers to the NGC which supports network slicing. During the handover preparation process, there is no slice ID information provided by the UE or the source eNB.
Regarding the issue that how does target gNB select appropriate RAN part of Network slice in scenario2 and scenario 3, there are two possible approaches.
Approach 1: Target gNB makes the selection

In this approach, after receiving handover request from source gNB, target gNB finds out it is not possible to select ran part of network slice based on the information from source g(e)NB. Then target gNB takes the information from source g(e)NB into account and selects  ran part of Network slice for the UE.

Approach 2: Core entity makes the selection

In this approach, before triggering handover, the source g(e)NB investigates whether the target gNB supports all the slice types which UE is associated with in source gNB. If Xn interface is supported and target gNB supports all the slice types for the UE, then Xn handover is enforced. If not, then the NG-C handover is enforced. The Xn handover and NG-C handover procedure is described in 8.x.2.

8.x.2 NG-C handover procedure and Xn handover procedure
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Figure d: Xn handover
Source gNB sends handover request message via Xn interface to the target gNB. The message contains slice type or ID related to each PDU session. Target gNB may select the RAN slice different from source gNB for the UE and response to the source gNB.
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Figure e: NG-C handover
Source gNB sends handover required message to NGC via NG-C Interface. The message carries slice type or ID of each PDU session for the UE. NGC may select the RAN slice different from source gNB for the UE. 

NGC sends handover request message to the target gNB via NG-C interface. The message may carrythe new slice type or ID of each PDU session for the UE.
---------------------------------------- End of text proposal (2) -----------------------------------------------
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