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Discussion and Approval
1. Introduction
In the last RAN Plenary #75 meeting, the work item for the NR was approved [1]. In this WI, one of the objective is to support the network slicing which is a new concept to allow differentiated treatment depending on each customer requirements. In the last RAN3 meetings, we studied some key principles for support of Network Slicing in RAN and some solutions to select the CN entity by gNB in TR 38.801 [2]. To achieve the objective in the WID for the NR, however, we have some problems to fully support the network slicing. In the last RAN3 meeting, for intra-system mobility, principle and call flow for CN involved handover to enable the target gNB to make slice-aware admission and congestion control were only captured in TR 38.801 [2]. In this contribution, we focus on Xn handover without involving the CN and provide our view on it. 
2. Discussion

2.1. Slice-awareness during mobility
During the UE’s mobility between two neighboring gNBs, the target gNB should be aware of the slice served by the source gNB [2]. If the target gNB fails to be aware of the slice and then selects the wrong network slice for the UE, it may be critical to support the UE during the connected mode mobility. 
Observation 1: If the slice related information is not transferred during the connected mode mobility, the target gNB may select the wrong network slice which is difficult to serve the UE.

In the worst case, the target gNB may violate the following key principle [2] for the resource isolation between slices since it applies the wrong resource configuration for the network slice during the mobility:
	Section 8.1 in TR 38.801 [2]:

…

Resource isolation between slices
-
RAN shall support resource isolation between slices. RAN resource isolation may be achieved by means of RRM policies and protection mechanisms that should avoid that shortage of shared resources in one slice breaks the service level agreement for another slice. It should be possible to fully dedicate RAN resources to a certain slice. How RAN supports resource isolation is implementation dependent.
…


Observation 2: If the slice related information is not transferred during the connected mode mobility, the selection of the wrong network slice may have the impact on resources in other slices supported by the target gNB.
To avoid this problem, the source gNB needs to indicate to the target gNB which slice is served to the UE and which of the configurations applies for this specific network slice. As shown in Section 8.4 of TR 38.801 [2], this can be achieved by sending the ID for the slice that a UE in question is using to a source gNB. 
Observation 3: The target gNB can appropriately select the configuration for the network slice based on the slice ID received from the source gNB.
With above observations, the following proposal is suggested to RAN3:
Proposal 1: To enable a target gNB to make slice-aware and perform slice-specific admission control, the slice ID served by the source gNB should be passed during the mobility.
2.2. Slice availability during Xn handover
In the NR RAN3 TR [2], we have agreed the principle to make mobility slice-aware in case of network slice given as follows:

	Section 8.5 in TR 38.801 [2]:

…
8.5.1
General 

To make mobility slice-aware in case of Network Slicing, Slice ID is introduced as part of the PDU session information that is transferred during mobility signalling. This enables slice-aware admission and congestion control.
8.5.2
Connected Mode Mobility 

When a target cell is selected, handover signalling is initiated. Such procedure attempts to move PDU Session resources for all active slices of the UE from one source node to a target node. The source gNB needs to pass on slices that a UE in question is using to a target gNB as part of the HO procedure.
…


As suggested in our Proposal 1, the slice ID is passed to the target gNB to make mobility slice-aware. In addition, it was assumed that the target AMF is responsible for aligning the set of slices supported in the new Registration Area between UE and network at NAS level. PDU Sessions that are associated with the removed slices are not admitted at target node. An example of such call flow for the case of CN involved handover of active mode mobility across different Registration Areas is shown in TR 38.801 [2]. However, there is no description how to support slice availability for the Xn based handover. 

Observation 4: It is required to support slice availability for the Xn handover.

Based on the principle on intra-system mobility in Section 10.2.1 of TR 38.801, the LTE handover procedure is a baseline for the Xn based handover.

	Section 10.2.1 in TR 38.801 [1]:

Principle: The LTE X2 handover procedure as in TS 36.300 Figure 10.1.2.1.1-1: Intra-MME/Serving Gateway HO is taken as a baseline for intra-system mobility i.e. intra RAT (gNB <-> gNB; eLTE eNB <-> eLTE eNB) and inter-RAT (eLTE-eNB <-> gNB).

…


As mentioned before, for the Xn based handover, the source gNB should also send to the target gNB the slice ID that the UE is using. In addition, the target gNB confirms which slice ID is acceptable or not. After the handover execution via the Xn interface, the target gNB indicates the accepted and rejected slice list to the AMF by using the Path switch procedure. When the Xn handover is performed within the UE’s registration area, the available sets of the network slice in the AMF and the UE can be naturally aligned by the Path switch procedure. As proposed in [3], since the slice configuration assigned to the UE is uniformly supported across the UE’s registration area, the UE and the AMF just remove the network slices rejected by the target gNB. During the Path switch procedure, if the AMF needs to reject the part of the network slices accepted by the target gNB due to the local reason, the updated slice list by the AMF may be sent to the target gNB and the UE. 
Proposal 2: By the Path switch procedure, the available sets of the network slice in the AMF and the UE can be aligned.
When the UE moves into the target gNB within a new UE’s registration area, similar to the case of CN involved handover, the AMF is still responsible of aligning the UE’s active slice list at NAS level. Based on this principle, the following figure depicts the basic scenario where the slice related information is transferred from the source gNB to the target gNB for the Xn based handover.
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Figure 1. Example of call flow for connected mode Xn based handover
The description for the procedure above is given as follows: 
1.  A MEASUREMENT REPORT message is triggered and sent to the gNB1, which can be per slice.

2.  The gNB1 (=Source gNB) makes Xn based handover decision based on MEASUREMENT REPORT per slice and RRM information for the UE.
3.  The gNB1 sends a HANDOVER REQUEST message to the gNB2 (=target gNB) passing necessary information to prepare the Xn based handover at the target side, which may include slice related information, i.e., slice list supported in gNB1 for the UE.
4.  After the
admission control, the gNB2 sends the HANDOVER REQUEST ACKNOWLEDGE to the gNB1, which may include selected slice related information, i.e., slice list accepted and rejected in gNB2 for the UE.
5.  The Xn based handover is executed.
6.  The gNB2 sends a PATH SWITCH REQUEST message to AMF to inform that the UE has changed cell in registration area 2, which may include the slice related information, i.e., slice list accepted and rejected in gNB2 for the UE.
7.  The AMF sends a PATH SWITCH REQUEST ACKNOWLEDGE response to the gNB2. On receiving the message from the gNB2 in Step 6, the AMF checks whether the slice list to support the UE should be updated or not. If yes, the updated slice list may be also included into this message.
Note: The details of step 6 and 7 are defined by SA2.
8.  The gNB2 may also notify to UE on the information of slice if needed.
Proposal 3: The call flow in Figure 1 can be taken as a baseline for the Xn based handover.

3. Conclusion
In this contribution, the procedure for Xn based handover without involving the CN was analysed. The following proposals are kindly suggested to RAN3:
Proposal 1: To enable a target gNB to make slice-aware and perform slice-specific admission control, the slice ID served by the source gNB should be passed during the mobility.
Proposal 2: By the Path switch procedure, the available sets of the network slice in the AMF and the UE can be aligned.
Proposal 3: The call flow in Figure 1 can be taken as a baseline for the Xn based handover.
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