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Introduction
RAN3 discussed, in the last RAN3-97 meeting, whether to allow Xn based HO across different RAs (for which target may not support all the active slices in the source), but could not reach a consensus mainly due to the guideline from SA2 [1] to use NG HO only toward such non-supportive target. Regarding that, this contribution provides our views and grounds why slice removal during Xn HO can be possible, pushing for RAN3’s support in Xn HO across different RAs via slice removal.
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Discussion
Regarding the slice-specific mobility across different RAs, the reply LS from SA2 [1] gives us a guideline to follow. The relevant parts for discussions are highlighted below:

	Question 1: 

· Will re-mapping of PDU sessions to new slices be supported in these scenarios or only removal of PDU session / slices?

Answer 1: SA2 understanding is that PDU Session removal of non-supported slices shall be supported in Rel-15. 

Question 2:

· For NG(N2) based handover will removal (or re-mapping) of slice resources at AS level be performed as part of the handover preparation signalling, i.e. triggered by the CN?

Answer 2: SA2 understanding is that at NG(N2) handover, slice removal shall be included in the handover preparation signaling by the CN. CN will subsequent to handover perform NAS level signaling informing the UE about the changes in the slice and PDU Session configuration.

Question 3:

· For Xn based handover where it is not feasible to perform re-mapping prior to UE arriving in target node, what shall the RAN do with PDU session which are associated with slices which are not supported by target RAN node?

Answer 3: It is SA2 understanding that in case of Xn handover the source cell/RAN is aware of the slices supported by the target cell/RAN. If a handover needs to be performed to a target cell/RAN that does not support all slices currently having RAN resources setup in the source cell, it shall trigger a NG(N2) handover.


The summary of the guideline from SA2’s reply LS [1] is as follows:

· Removing PDU sessions corresponding to non-supported slices (not remapping to new slices) is supported in Rel-15.
· For mobility across different RAs, Xn HO can be used if target cell/RAN supports all slices currently having RAN resources setup in the source cell.
· For mobility across different RAs, NG HO shall be used if target cell/RAN does not support at least one slice currently having RAN resources setup in the source cell.
Basically, the underlying assumption of the SA2’s understanding is that SA2 does not consider scenarios of slice remapping during mobility in Rel-15, only admitting the removal of non-supported slices during HO. 

Moreover, when it comes to a target gNB which turns out not supporting the slices currently having RAN resources setup in the source (which only happens for mobility across different RAs, as SA2 assumes the registration area allocated by the AMF to the UE shall have homogeneous support for network slices in Rel-15 [2]), the guideline from SA2 is to trigger NG HO only. The rationale behind only using NG HO toward such not-supportive target seems to involve 5GC during HO procedure such that 5GC can coordinate the active slices in source with the target (possibly including slice remapping).

Observation 1: SA2 guideline is only to consider slice removal of non-supported slices during HO (not slice remapping), and only to consider NG HO if a target gNB does not support at least one active slice in the source (only happens across different RAs in Rel-15).
However, as far as slice removal during HO is concerned, there seems no showstopper to prevent Xn based HO toward a target gNB which does not support all the active slices in the source. As observed in [3][4][5][6], during the HO preparation procedure, the target can simply reject a PDU session if the corresponding S-NSSAI cannot be supported, and this rejected PDU session can be notified to the AMF by the Path Switch Request message (e.g. simply by not including such PDU sessions into PDU Session To Be Switched List as AMF already knows all the established PDU sessions for the UE). Moreover, any DRBs associated with the rejected PDU session would be released in the UE upon receiving Handover Command from the target gNB. In other words, the UE and the AMF can easily know which slices were removed during Xn HO (i.e. the slices associated to the rejected PDU sessions by the target), which enables either AMF or the UE to follow up re-aligning active slices (e.g. by TAU), according to TS 23.501 [2].

Observation 2: For Xn based HO toward a target who does not support at least one active slice in the source, both UE and AMF can know which slices were removed during HO (i.e. slices associated to the rejected PDU sessions), so that further slice re-alignment between UE and AMF can follow through NAS procedure.

From the above observation, there seems to be no technical issue precluding Xn based HO via slice removal across different RAs in RAN3. Moreover, several companies have expressed that allowing NG HO “only” across different RAs would add complexity and latency in the end. RAN3 should allow Xn based HO across different RAs at least via slice removal.
Proposal 1: RAN3 to allow Xn based HO across different RAs via slice removal.
If RAN3 can agree on Xn based mobility via slice removal toward a target who does not support all the active slices in the source, then there is also a need to inform SA2 about RAN3’s decision.
Proposal 2: If RAN3 decides to allow, then inform SA2 via LS about the decision.
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Conclusion

In the present contribution we make the following observations:

Observation 1: SA2 guideline is only to consider slice removal of non-supported slices during HO (not slice remapping), and only to consider NG HO if a target gNB does not support at least one active slice in the source (only happens across different RAs in Rel-15).
Observation 2: For Xn based HO toward a target who does not support at least one active slice in the source, both UE and AMF can know which slices were removed during HO (i.e. slices associated to the rejected PDU sessions), so that further slice re-alignment between UE and AMF can follow through NAS procedure.

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: RAN3 to allow Xn based HO across different RAs via slice removal.

Proposal 2: If RAN3 decides to allow, then inform SA2 via LS about the decision.
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