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Introduction
SA2 is having discussions on the enhancement of network slice, and sends two LSes which contain a bunch of questions to RAN3. One LS is for the support of Network Slices which have Area of Service not matching deployed Tracking Areas in R3-230039, and the other LS is for Partially allowed/rejected NSSAI in R3-230040.
In this contribution, we provide discussions on these questions.
Discussion
2.1 LS in R3-230039
[bookmark: OLE_LINK5]In this LS, SA2 has indicated that there’s possibility that the AoS of a network slice may not match the deployed TA. As a result, some cells of the TA may allocate zero resources for a specific slice. And the following questions are asked by SA2,
Q1: 	Can the handover be optimized/enhanced to prevent the UE from leaving the network slice service area or steer the UE so it is entering into the network slice service area?
Q2: 	Should the PDU sessions be handed over anyhow to a cell where its network slice has zero resources configured (i.e. no data transmission can happen for the PDU sessions of the network slice) i.e. can such PDU session be retained upon connected mode mobility? 
Q3:	if Area of Interest reporting is configured to let the CN know when the UE is outside the area when the area is the AoS of the S-NSSAI, can the AoI be identified by the S-NSSAI? (I.e. the S-NSSAI is used as AoI identifier to mean where resources are allocated for the S-NSSAI).
Q4:	Can RAN trigger, if configured to do so, the release of the PDU Sessions or deactivation of the UP resources of PDU sessions according to policy as the UE is moving to an area where zero resources are allocated to their network slice?
For Q1 and Q2, in current spec for Xn-based handover, the supported slices is defined per TA, and a cell belongs to only one TA. These information are exchanged between nodes with non-UE associated signalling over Xn. Normally, if a potential target cell has indicated in non-UE associated signalling that it belongs to a TA supporting a specific slice, the source cell will naturally think that such target cell can be handed over to maintain the service continuity for PDU sessions associated with this specific slice.
However, if some cells of the TA are allocated with zero resources for a specific slice, currently the target cell will not admit such PDU sessions because there’s no resources can be used for data transmission. After the source node obtains that the PDU sessions associated with a specific slice are not admitted with the cause that there’s no radio resource available in the target cell, the source node will decide by implementation whether to handover the UE to the target cell, but there’s no mechanism to mandate to prevent the UE from leaving the network slice service area or steer the UE to enter the service area.
Observation 1: If some cells of the TA are allocated with zero resources for a specific slice, there’s no mechanism defined in current RAN3 spec to mandate the source node to prevent the UE from leaving the network slice service area or steer the UE to enter the network slice service area (the source node may do it by implementation).
Observation 2: If some cells of the TA are allocated with zero resources for a specific slice, it would be suitable for the target cell not to admit such PDU sessions because there’s no resources can be used for data transmission.
To answer Q1 and Q2, if the case that some cells of the TA are allocated with zero resources for a specific slice may happen (at least OAM configuration does not preclude such possibility), anyway some solutions are needed to maintain the slice service continuity as much as possible. Since RAN3 has not discussed any solution yet, it is better to provide the status of the current spec and reply that RAN3 could work on solutions further.
For Q3, recall that the concept of Area of Interest was adopted by the location reporting procedure from NG-RAN node to AMF. The current spec indicates that the AoI is only identified by TAI, Cells or RAN nodes, so the AoI identified by S-NSSAI has not been specified yet. In addition, the current spec defines that the location should be reported when the UE enters the AoI, while for such network slice AoS mismatching case, we believe it is more useful to report UE location when the UE is NOT in the AoS for a specific slice.
Observation 3: It would be more useful to report UE location when the UE is NOT in the AoS for a specific slice.
To answer Q3, our understanding is that we need to figure out that if we introduce AoI identified by S-NSSAI, the S-NSSAI will be used as AoI identifier to mean where resources are NOT allocated for the S-NSSAI.
For Q4, our understanding is that the current spec has already supported for NG-RAN node to initiate to release the PDU session by means of RAN initiated UE Context Release Request procedure. But whether to use it in case of NS AoS mismatching depends on the answer to Q2, i.e., if the PDU session can be retained upon mobility, then the target NG-RAN node can use UE Context Release Request procedure to release PDU sessions for a slice with zero resources allocated at any time after handover; while if the PDU session cannot be retained, the PDU session will not be admitted during handover preparation procedure so that there’s no need for RAN to trigger another UE Context Release Request procedure to release PDU sessions.
Observation 4: The current spec has already supported for NG-RAN node to initiate to release the PDU session by means of RAN initiated UE Context Release Request procedure, but whether to use it in case of NS AoS mismatching depends on whether the PDU sessions for slices with zero resources allocated can be retained during mobility.
2.2 LS in R3-230040
In this LS, SA2 has clearly indicated that they’ve agreed to define the Partially Allowed/Rejected NSSAI, and proposes to make Partially Allowed/Rejected NSSAI available to NG-RAN over NGAP together with Allowed NSSAI. And the following questions are asked by SA2,
Question 1: SA2 asks RAN3 if the Partially Allowed NSSAI is useful fr NG-RAN to get over NG-AP in all messages where the Allowed NSSAI is sent?
Question 2: if the answer to Question 1 is "yes", whether it is needed to send also the Partially Allowed NSSAI with or without the associated TA-list for each S-NSSAI in the Partially Allowed NSSAI
Question 3: is it possible and feasible in rel-18 in the RAN to leverage the received Partially Allowed NSSAI to e.g. deactivate the PDU session, or trigger reporting of entering or exiting a S-NSSAI area of support to AMF?
Question 4: Should the S-NSSAIs of the Rejected S-NSSAI for part of the RA be made available to NG-RAN for RRM purposes e.g. so that the RAN can consider this information for RRM purposes e.g. to steer the UE to bands supporting also this S-NSSAI?
For Q1, note that in the current spec, the Allowed NSSAI is contained in UE Context Management messages, UE Mobility Management messages and NAS Transport messages. The definition of Partially Allowed NSSAI implies that it is a control plane concept, and it needs to be kept updated whenever necessary. So in our understanding the newly defined Partially Allowed NSSAI is useful for NG-RAN to be contained in all messages where the Allowed NSSAI is defined.
For Q2, the answer depends on whether there’s possibility that a TA supporting an S-NSSAI included in the Partially Allowed NSSAI but the network does not want to setup PDU session associated with such S-NSSAI in such TA. If there’s no possibility for the above case mentioned, then it may not be needed to include the TA-list also for each S-NSSAI, since the node serving UE knows perfectly on the slice support per TA by the serving node and neighbour nodes.
Observation 5: If there’s no possibility that a TA supporting an S-NSSAI included in the Partially Allowed NSSAI but the network does not want to setup PDU session associated with such S-NSSAI in such TA, then it may not be needed to include the TA-list also for each S-NSSAI contained in the Partially Allowed NSSAI.
For Q3, our understanding is that currently the decision of RAN-initiated release of PDU session is up to NG-RAN node implementation; after the introduction of the Partially Allowed NSSAI, the RAN-initiated release of PDU session can also be dependent on NG-RAN node implementation by considering the information of Partially Allowed NSSAI, e.g. if the source node decides to handover the UE to a target node which does not support a S-NSSAI in the Partially Allowed NSSAI, the source node may request to release the PDU session before handover by implementation. In addition, current spec has already supported the Area of Interest mechanism identified by TAI, Cell or RAN node for location reporting operation, and the AoI is configured by the Core Network. As a result, the triggering of reporting of entering an S-NSSAI AoS to AMF has already been supported by current spec. While whether to additionally define the triggering of reporting of exiting an S-NSSAI AoS needs to be further discussed, and in our opinion there’s temporarily no strong motivation.
Observation 6: Current spec seems to have already supported to deactivate the PDU session or trigger reporting of entering an S-NSSAI area of support to AMF without RAN3 spec impact.
For Q4, recall that the rejected NSSAI was only defined in NGAP for Reroute NAS Request procedure. And the newly defined ‘Partially Rejected S-NSSAI’ can be used by UE to request such S-NSSAI when entering a TA within the RA. In our opinion, the introduction of such ‘Partially Rejected S-NSSAI’ mainly provides a UE with the flexibility to request the service associated with partially rejected S-NSSAI in some supporting TAs. According to the explanation by SA2, the signalling of ‘Partially Rejected S-NSSAI’ seems to do no harm for NG-RAN, but there’s also no clear benefit by signalling such information since one NG-RAN node does not know whether a UE will trigger PDU session setup request at NAS level by the time when it steers the UE to bands supporting also this ‘Partially Rejected S-NSSAI’.
Observation 7: More explanation is needed on whether to signal new rejected S-NSSAI with cause code ‘partially in the RA’ to RAN.
Conclusion
In this paper, we provides discussions on questions asked by SA2 in Slicing LSes. The following observations are provided,
Observation 1: If some cells of the TA are allocated with zero resources for a specific slice, there’s no mechanism defined in current RAN3 spec to mandate the source node to prevent the UE from leaving the network slice service area or steer the UE to enter the network slice service area (the source node may do it by implementation).
Observation 2: If some cells of the TA are allocated with zero resources for a specific slice, it would be suitable for the target cell not to admit such PDU sessions because there’s no resources can be used for data transmission.
Observation 3: It would be more useful to report UE location when the UE is NOT in the AoS for a specific slice.
Observation 4: The current spec has already supported for NG-RAN node to initiate to release the PDU session by means of RAN initiated UE Context Release Request procedure, but whether to use it in case of NS AoS mismatching depends on whether the PDU sessions for slices with zero resources allocated can be retained during mobility.
Observation 5: If there’s no possibility that a TA supporting an S-NSSAI included in the Partially Allowed NSSAI but the network does not want to setup PDU session associated with such S-NSSAI in such TA, then it may not be needed to include the TA-list also for each S-NSSAI contained in the Partially Allowed NSSAI.
Observation 6: Current spec seems to have already supported to deactivate the PDU session or trigger reporting of entering an S-NSSAI area of support to AMF without RAN3 spec impact.
Observation 7: More explanation is needed on whether to signal new rejected S-NSSAI with cause code ‘partially in the RA’ to RAN.
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