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1   Introduction
A mobility call flow involving slicing has been captured in section 8.5.2 of [4] during the study item phase.

This call flow involves an NG-based handover case with slice removal.

However it was commented at RAN3#95 that Xn based handover introduces additional challenges.

Besides slice re-mapping has been envisioned during mobility procedures as can be seen from section 8.1 of [1]:
-
The slices supported at the source node may be mapped, if possible, to other slices at target node. Examples of possible mapping mechanisms that can be studied in normative phase are:

-
Mapping by the CN, when there is naturally a signalling interaction between RAN and CN and performance is thus not impacted;
-
Mapping by the RAN as action following prior negotiation with the CN during UE connection setup;
-
Mapping by the RAN autonomously, when involving the CN would not be a practical solution and if prior configuration of mapping policies took place at RAN;

In this paper the Xn based handover is investigated with slice removal/re-mapping cases. 

2   Description

The different use cases of slicing and connected mode mobility can be partitioned as follows:

· Mobility within the registration area or across the registration area,
· Slices not supported at target side or PDU session resources not supported,
· The handover is NG-based on Xn-based.

As far as the slices not supported at target side are concerned, it is assumed that 

· either the handover is within the registration area and the slices are supported at target side,

· or the handover is across registration area, the slices may change for the UE if not all supported at target side, but because it is across registration area a TAU will align the slices between network and UE.

Observation 1: the case of not supported slices at target side should not concern the intra-registration area handover case. 

Observation 2: The change of slices can happen in the inter-registration area case and the alignment between UE and network is done through TAU.

The following focusses on the Xn based handover across registration area.
The pre-requisite of the following call flows are two folds:

· it is assumed that neighbor gNBs exchange slice configuration between them prior to any handover so that source gNB selection of target gNB/cell at handover time can be improved based on slice support,

· final handover decision and choice of target cell is implementation dependent in the source gNB.

The change of slices at handover could lead to slice removal or slice re-mapping.
Option 1: slice removal case
· The source gNB should transfer in the HO REQUEST the list of ongoing PDU sessions and associated S-NSSAI(s)
· The target gNB detects that it does not support some of the S-NSSAI(s) and rejects the associated PDU sessions in the HO REQUEST ACK

· The target gNB then informs the SMF about the not supported slices and associated PDU sessions through the PATH SWITCH REQUEST message,
· A TAU procedure follows because the registration area has been crossed and this aligns slices between the network and the UE.

Option 1 can be illustrated as follows:
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Figure 1
Proposal 1: agree the slice removal scenario during Xn-based handover.

Option 2: slice re-mapping 

Considering the possible options for slice re-mapping envisioned in the TR [4]:

-
Mapping by the CN, when there is naturally a signalling interaction between RAN and CN and performance is thus not impacted;
Seems not suited for Xn-based handover because the gNB must make admission control decision prior to the signalling interaction with the CN.

 -
Mapping by the RAN as action following prior negotiation with the CN during UE connection setup;
Seems not suited since target gNB is not involved in any negotiation with the UE at UE connection setup.
-
Mapping by the RAN autonomously, when involving the CN would not be a practical solution and if prior configuration of mapping policies took place at RAN;

Seems the only applicable solution.
Therefore, for this option, in order to enable the re-mapping it is assumed that the target gNB would have been configured prior to the handover occurrence about:

· The slices which it supports,

· The slices which are not supported but which are eligible to re-mapping onto slices which it supports.

Observation 3: the target gNB could be configured prior to handover with the list of S-NSSAI(s) it supports and at the same time for each of those S-NSSAI configured with the list of S-NSSAI(s) which can be mapped.

The overall process could then be as follows:

· The source gNB should transfer in the HO REQUEST the list of ongoing PDU sessions and associated S-NSSAI(s)
· The target gNB detects that it does not support some of the S-NSSAI(s) but they are eligible for re-mapping. 

· The target gNB indicate the PDU sessions of the slices eligible for re-mapping as accepted in the HO REQUEST ACK message together with the new S-NSSAI
· The target gNB then informs the SMF about the PDU sessions of the slices eligible for re-mapping in the PATH SWITCH REQUEST message, and SMF takes the ultimate decision whether to remap them or not by signaling back the PDU sessions with the new pertaining S-NSSAI.
· A TAU procedure follows because the registration area has been crossed and this aligns slices between the network and the UE.

NOTE: the assumption behind this last step comes from [5] which states:
Q2 (to SA2 and RAN2): Does network slice availability/unavailability impact idle and connected mode mobility?
Ans2: In connected mode, it is at present not clear yet if cell selection procedures should be sensitive to slices. When a UE exits the TA (list) where uniform support of slices is expected, a TAU procedure is expected to align the set of slices supported in the new TA(list) between UE and network. 
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Figure 2
The above call flow in figure 2 however raises a number of questions:

· This call flow seems to contradict the section 5.15.5 of [2] where any change of slice seems to unavoidably lead to interruption of the PDU sessions: 
NOTE 1:
Changing the set of network slices accessible by the UE will result in termination ongoing PDU sessions with the original set of network slices if these slices are no longer used (Some slices are still retained, potentially).

· It is not clear what use case is targeted here: for example, if UE was benefitting from a slice MBB1 under a certain area why would the corresponding service need to continue out of the area onto another slice MBB2? If the reason is a change of QoS then change of slice may not be needed but simply change of QoS would suffice.

Observation 4: the use cases of re-mapping of PDU sessions onto different slices during the handover are unclear and seem to contradict SA2 assumptions in [2].
We conclude that before pursuing in that direction and making slicing feature more complex, SA2 should be involved in this mobility scenario and provide guidance with regards to continuation of service during handover with slice remapping. We therefore make the following proposal:
Proposal 2: send an LS to SA2 to clarify the slice re-mapping during handover as presented in [6].
3   Conclusion
The connected mode mobility call flow captured in study phase in [4] only concerned the particular case of inter-registration area NG-based handover and slice removal. 

This paper has further analysed the more complex cases of 

· Inter-registration area Xn-based handover and slice removal

· Inter-registration area Xn-based handover and slice re-mapping

It proposes to discuss the following conclusions:

Proposal 1: agree the slice removal scenario during inter-registration area Xn-based handover.

Proposal 2: send an LS to SA2 in [6] to clarify the slice re-mapping during inter-registration area Xn-based handover.
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