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1   Introduction
In this paper we discuss the failures of UE CONTEXT SETUP/MODIFICATION procedure on F1 and Bearer CONTEXT SETUP/MODIFICATION procedure on E1 when all the resources of slices for the DRBs/PDU Sessions are not available, and provide our proposals. 
2   Discussion
2.1   F1 interface
For F1, S-NSSAI IE of the DRB to Be Setup List included in UE CONTEXT SETUP/MODIFICATION REQUEST message is mandatory [1]. That is, gNB-CU informs gNB-DU which slice(s) are required by the DRB(s) to be setup/modified when the UE context is setup/modified. Cause IE of DRB Failed to Setup/Modified List included in UE CONTEXT SETUP/MODIFICATION RESPONSE message is provided if one DRB is failed to setup/modified. And the Cause value can be “Resources not available for the slice” if the reason for the failure is that the resources for the slice are not available. 

Observation 1: Cause value “Resources not available for the slice” can be used to reflect that a DRB is failed to be setup/modified because of the unavailability of the resources for the slice in the UE context setup procedure on F1.

However, there is the probability that the UE context setup/modification procedure is failed when all the setup/modification of all the DRBs for the UE are failed because all the resources of slices for the DRBs are not available. Then gNB-DU shall reply with the UE CONTEXT SETUP/MODIFICATION FAILURE message with an appropriate cause value.
Observation 2: gNB-DU shall reply with the UE CONTEXT SETUP/MODIFICATION FAILURE message with an appropriate cause value if it is failed because all the slices for the DRBs are not available.
But no appropriate cause value applies in the spec to cover failure scenarios involving multiple slices not supported. It would result in using “unspecified” cause value by default which is bad [1]. Rather than introducing a new specific cause, the cause “Resources not available for the slice” could be used if extended in scope to the case of multiple slices. Based on discussion above, on F1 interface, we propose to extend the cause value “Resources not available for the slice” into “Resources not available for the slice(s)”, which is also used on NG interface [2].

Proposal 1：extend the cause value “Resources not available for the slice” into “Resources not available for the slice(s)” on F1.

2.2   E1 interface
For E1, S-NSSAI IE of the PDU Session Resource To Setup List included in Bearer context setup/modification REQUEST message is mandatory [3]. That is, gNB-CU-CP informs gNB-CU-UP which slice(s) are required by the PDU Session(s) to be setup/modified when the bearer context is setup/modified. Cause IE of PDU Session Resource Failed List/to Modified List included in BEARER CONTEXT SETUP/MODIFICATION RESPONSE message is provided if one PDU session is failed to setup/modified. And the Cause value can be “Resources not available for the slice” if the reason for the failure is that the resources for the slice are not available. 

Observation 3: Cause value “Resources not available for the slice” can be used to reflect that a PDU session is failed to be setup/modified because of the unavailability of the resources for the slice in the Bearer context setup/modification procedure on E1.

However，there is the probability that the Bearer context setup/modification procedure is failed when the setup/modification of all the PDU Sessions for the UE are failed because all the resources of slices for the PDU Sessions are not available. Then gNB-CU-UP shall reply with the BEARER CONTEXT SETUP/MODIFICATION FAILURE message with an appropriate cause value.
Observation 4: gNB-CU-UP shall reply with the BEARER CONTEXT SETUP/MODIFICATION FAILURE message with an appropriate cause value if it is failed because all the slices for the PDU sessions are not available.
But no appropriate cause value applies in the spec to cover failure scenarios involving multiple slices not supported. It would result in using “unspecified” cause value by default which is bad [3]. Similar to the proposal on F1 interface, for E1 interface, rather than introducing a new specific cause, the cause “Resources not available for the slice” could be used if extended in scope to the case of multiple slices. Based on discussion above, on E1 interface, we propose to extend the cause value “Resources not available for the slice” into “Resources not available for the slice(s)”, which is also used on NG interface [2].

Proposal 2：extend the cause value “Resources not available for the slice” into “Resources not available for the slice(s)” on E1.

3   Conclusion and Proposals
Based on the discussion, we have the following observations and proposals:

Observation 1: Cause value “Resources not available for the slice” can be used to reflect that a DRB is failed to be setup/modified because of the unavailability of the resources for the slice in the UE context setup procedure on F1.

Observation 2: gNB-DU shall reply with the UE CONTEXT SETUP/MODIFICATION FAILURE message with an appropriate cause value if it is failed because all the slices for the DRBs are not available.
Observation 3: Cause value “Resources not available for the slice” can be used to reflect that a PDU session is failed to be setup/modified because of the unavailability of the resources for the slice in the Bearer context setup/modification procedure on E1.

Observation 4: gNB-CU-UP shall reply with the BEARER CONTEXT SETUP/MODIFICATION FAILURE message with an appropriate cause value if it is failed because all the slices for the PDU sessions are not available.
Proposal 1：extend the cause value “Resources not available for the slice” into “Resources not available for the slice(s)” on F1.

Proposal 2：extend the cause value “Resources not available for the slice” into “Resources not available for the slice(s)” on E1.
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