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1   Introduction

This paper revisits the scenario of slicing and connected mode mobility agreed in last minute at the last RAN3#94 NR Adhoc and points out a couple of needed corrections.

2   Description
At the last RAN3#94 NR Adhoc a call flow related to slicing and mobility in connected mode was captured in the last minute with some corrections agreed until the last minute.

We think that these scenarios are not straightforward and should be studied seriously together with SA2.

In particular, even if some last minute corrections removed the more detailed and controversial parts, some assumptions have been taken with regards to the behavior of the CN node which deserves checking with SA2.

Actually the call flow and the text also seems to not match totally. 

Call Flow

The call flow currently shows:
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In this call flow, a first interpretation seems to be that the handover takes place like an S1 handover with target gNB doing admission control of the received PDU sessions. The target gNB returns which PDU sessions have not been accepted and based on this the target AMF detects if all PDU sessions related a given slice have failed. If yes, target AMF removes the slice during the TAU that follows the handover by omitting the Slice in question from the TAU response message.

For example if we have PDU sessions 1,2 flor slice 1 and PDU sessions 3,4 for slice 2. If target gNB receives PDU sessions 1,2,3,4 and admits only 1,2 then it would return in HO Request ack that PDU sessions 3,4 have failed. Then, according to the above call flow, AMF will return a TAU response (removal of PDU Slice 2).  

The call flow suffers from two ambiguities:
· the HO Request ack mentions not only failed PDU sessions but also failed slice IDs. So it seems to include the case that slice 2 would not be supported by target gNB whereas PDU sessions 3,4 could have been accepted. In this case we have not concluded whether AMF would completely remove the slice and the PDU sessions would fail; instead they could be re-mapped by AMF onto a different slice. This case should remain open.
· According to SA2, it is assumed possible in 5G to have slice supported without any PDU session. For example, at Attach time the AMF can identify the proper supported slices, send back an “accepted NSSAI value, and still allocate no PDU session. It is assumed that activation of a PDU session can be done later and that the SMF would instantiate the appropriate PDU session only at that time. Therefore according to SA2 assumptions it is not straightforward that slice 2 must be removed in TAU if PDU sessions 3,4 are not admitted.

Text

The text currently states:

To enable a target gNB to make Slice-specific admission control decisions and to choose the appropriate slice specific core node entities, a source gNB needs to pass on slices that a UE in question is using to a target gNB as part of the HO procedure.

We think that target gNB is not selecting the CN entity as said in this text. 
If a handover procedure involves a NGC, during such procedure the target AMF is responsible for removing (or inactivating) at NAS level any slice no longer supported at the target node. PDU Sessions that are associated with the removed slices are not admitted at target node. 

According to last sentence, the decision of removal of slices by AMF is described to take place before the admission control at the target gNB so that target gNB sees which slices AMF has not accepted and consequently would fail the admission control of all PDU sessions that are associated with such slices, therefore presumably even if enough resources were available at target gNB. But the text does not correspond to the call flow where the slices are removed after the handover execution during the TAU procedure. 
Also it is questionable why would the AMF indicates slices not supported to target gNB which should know which slices it supports or not.
Besides if AMF indicates not supported slices to gNB during the handover, why would it need to signal them in the TAU whereas the UE could infer from removed PDU sessions what are the removed slices. At least this question should be raised and involve SA2.
An example of such call flow is shown in Figure 8.5.1-1 for the case of CN involved handover. The case of X2-like handover can be easily deduced.
We think not trivial to deduce the case of X2 handover, even assuming that here X2 handover is supposed to mean Xn handover.
In case of Xn handover the AMF is involved at the end, after the admission control process in the target gNB.
Other clarifications needed

The call flow seems to cover only the case where TA borders are crossed and therefore TAU is involved which raises the following questions:

· The solution proposed is not applicable to the case of an handover within the registration area of the UE for which no TAU would be triggered. How would the slices be removed in the latter case?

· Whenever a TAU is involved according to SA2 a new NSSAI is received if needed. What is therefore the need to indicate the removed slices in the TAU Response of the call flow? Or does the call flow represent this new NSSAI?
3   Conclusion and Proposal

This paper has reviewed the section on connected mode mobility with slicing captured in last minute at last RAN3#94 NR-adhoc and shown that it suffers from ambiguities and contradictions.

We think the interaction of slicing in the handover call flow deserves a proper study during the work item phase which probably also needs SA2 involvement. We therefore propose to remove part of current description and replace it with some high level principles to be investigated during the work item phase.

It is proposed to agree the corresponding pCR in [5].
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ANNEX A
8.5.1
Connected Mode Mobility 

To enable a target gNB to make Slice-specific admission control decisions and to choose the appropriate slice specific core node entities, a source gNB needs to pass on slices that a UE in question is using to a target gNB as part of the HO procedure.
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. 

If a handover procedure involves a NGC, during such procedure the target AMF is responsible for removing (or inactivating) at NAS level any slice no longer supported at the target node. PDU Sessions that are associated with the removed slices are not admitted at target node. 

An example of such call flow is shown in Figure 8.5.1-1 for the case of CN involved handover. The case of X2-like handover can be easily deduced.
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Figure 8.5.1-1: example of call flow for slice access management in Active mode CN involved mobility 
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