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1 Introduction

At the last meeting the topic of remapping of network slices at active mode mobility was briefly discussed resulting in the agreed text proposal to 38.801 below from R3-170678. This contribution explores this topic of remapping or removal of slices further and proposes to send an LS to SA2 to align the assumptions.

Agreed text in 38.801:

-
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;

2 Background

As it has been agreed in RAN3 and confirmed in LS from SA2 (R3-170316) some networks slices may not be available everywhere, however the slice configuration that the UE has been assigned should be supported within the UE registration area. 
The open issue is what happens when the UE moves across a registration area boundary with different slice support. In the LS from SA2 (R3-170316) it is stated that the assumption is the TAU procedure during active mode mobility is used to “align the set of slices supported in the new TA(list) between UE and network.”. This is possible since it is expected that the UE will always perform a TAU or some other NAS signalling procedure in this scenario. 
What has not been discussed in detail however is how this is handled between the CN and RAN in the case when not all slices are supported in the target RAN node. This topic is further explored in this paper. 
As agreed on the last RAN3 meeting there may also be a need to support re-mapping in cases where the UE is moving between different areas with different slice support. This assumption need to be confirmed with SA2. 

Proposal 1: Send an LS to SA2 to discuss how to handle the case of re-mapping or removal of slices at inter-registration area mobility between the CN and the RAN. 
3 Scenarios for re-mapping or removal
This section discusses different scenarios and solutions for re-mapping between slices or removal of slices during mobility. 

3.1 NG based handover

For NG based handover it may be possible for the CN nodes to initiate a re-mapping or removal as part of the handover procedure. In this case the target RAN node will be informed in the handover request message of which PDU session require resources and of the mapping between slices and PDU sessions (i.e. S-NSSAI per PDU Session). The source RAN node does not need to be aware of which slices are used in the target RAN node. The Figure 1 below shows a simplified procedure. 
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Figure 1 example of re-mapping at NG handover
Proposal 2: Ask SA2 if re-mapping or removal of slices in the CN nodes can be supported as part of the NG handover procedure. 
3.2 Xn based handover

For Xn based handover it is not feasible for the CN to perform re-mapping or removal during the handover procedure (or before UE arrive in target RAN node). For this case several different alternatives can be considered. E.g.
· The target RAN node maps any not supported slices to a default slice 

· The target RAN node suspends traffic for any not supported slices until CN confirms if the PDU Session associated to the not supported slice is removed or remapped 

· The target RAN node releases the RAN resources for any PDU sessions associated with not supported slices. 
· The target RAN node is pre-configured with mapping rules for how not supported slices should be re-mapped. 
For all solutions above the CN may be informed by the RAN about which slices are not supported in the target RAN node in the NG Path Switch message. At this point it is then up to the CN to decide if re-mapping or removal is needed. The CN could inform the target RAN node in the NG Path Switch Ack message if remapping or removal is needed. The UE can be informed using NAS signaling. Alternatively, the CN may initiate re-mapping or re-established of PDU sessions towards the RAN after the a NAS (e.g. TAU) signaling procedure. Figure 2 shows example procedure. 
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Figure 2 example of re-mapping at Xn handover
Proposal 3: Share with SA2 the current alternatives for handling re-mapping or removal of slices at Xn handover and ask SA2 what is the preferred solution. 

3.3 Registration area change during RRC_INACTIVE mobility

For RRC_INACTIVE mobility with registration area change it is expected that the UE will perform NAS signaling (e.g. a NAS TAU procedure). As part of the procedure the UE will try to resume the RAN context which will cause the new gNB to fetch the RAN context of the UE from the old gNB. In this case it may be so that not all slices supported in the old gNB will be supported in the new gNB. Most likely though it is not so urgent for this scenario to resume data transmission so it should be possible for the new gNB to suspend the PDU sessions for those slices and wait for the CN to perform re-mapping/removal (e.g. in the Path switch ack message). Figure 3 shows example procedure. 
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Figure 3 example of re-mapping for UEs in RRC_INACTIVE
Proposal 4: Share with SA2 the current alternatives for handling re-mapping or removal of slices during RRC_INACTIVE mobility across registration area boundary and ask SA2 what is the preferred solution. 

3.4 Registration area change during CN IDLE mode mobility

For Idle mode mobility it is expected that it should be possible to perform the re-mapping or removal between the UE and the serving CN node when the UE performs NAS signalling (e.g. a TAU). For this reason, it should be possible to avoid any impacts to the RAN and/or the radio interface. In this case if it is decided to setup resources in the RAN, the new RAN node will receive the new PDU Session to slice mapping in the UE context setup.

Proposal 5: Confirm the assumption with SA2 that re-mapping or removal of slices during IDLE mode mobility will not be seen in the RAN. 

4 Conclusions and Proposals
This paper is discussion a number of different scenarios for removal or re-mapping. The following proposals are made:

Proposal 1: Send an LS to SA2 to discuss how to handle the case of re-mapping or removal of slices at inter-registration area mobility between the CN and the RAN. 

Proposal 2: Ask SA2 if re-mapping or removal of slices in the CN nodes can be supported as part of the NG handover procedure. 
Proposal 3: Share with SA2 the current alternatives for handling re-mapping or removal of slices at Xn handover and ask SA2 what is the preferred solution. 

Proposal 4: Share with SA2 the current alternatives for handling re-mapping or removal of slices during RRC_INACTIVE mobility across registration area boundary and ask SA2 what is the preferred solution. 
Proposal 5: Confirm the assumption with SA2 that re-mapping or removal of slices during IDLE mode mobility will not be seen in the RAN. 
