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1
Introduction

At RAN3#107bis-e, Ericsson brought a paper [1] to consider latest agreements in SA2 (S2-2002012 and S2-2002585), which resulted in specification text in 23.502 [2] for the UE Configuration Update procedure.
Related additions to the NGAP UE Context Modification procedure were not agreed, see offline discussion summary in [3].

We have been looking into the related arguments and propose an alternative way forward in this paper, resulting in an LS to SA2 to ask re-consideration of the agreements made.

2
Discussion

2.1
Current Status of the UE Configuration Update procedure in 23.502 §4.2.4
The UE Configuration Update procedure is triggered by the AMF if the AMF wants to update mobility management related parameters in the UE Configuration and is depicted as follows:
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Figure 4.2.4.2-1: UE Configuration Update procedure for access and mobility management related parameters

The changes in the CRs are put in colour as follows:

<<<<<<<<<<<<<<<<<<<< Quote Begin >>>>>>>>>>>>>>>>>>>>

1.
The AMF sends UE Configuration Update Command containing one or more UE parameters ...

<<<<<<<<<<<<<<<<<<<< Unmodified Text omitted >>>>>>>>>>>>>>>>>>>>


If the AMF provided the NG-RAN with updated Mobility Restrictions, the NG-RAN shall trigger a handover procedure or the AN release procedure based on conditions defined in step 2c.

2a.
If the UE Configuration Update Indication requires acknowledgement of the UE Configuration Update Command, then the UE shall send a UE Configuration Update complete message to the AMF. The AMF should request acknowledgement for all UE Configuration Updates, except when only NITZ is provided. If Registration procedure is not required, steps 3a, 3b, 3c and step 4 are skipped. If the Configuration Update Indication is included in the UE Configuration Update Command message, and it requires a Registration procedure, depending on the other NAS parameters included in the UE Configuration Update command, the UE shall execute steps 3a or 3b or 3c+4 as applicable.


If the PLMN-assigned UE Radio Capability ID is included in step1, the AMF stores the UE Radio Capability ID in UE context if receiving UE Configuration Update complete message.


If the UE receives PLMN-assigned UE Radio Capability ID deletion indication in step 1, the UE shall delete the PLMN-assigned UE Radio Capability ID(s) for this PLMN. If UE Configuration Update is only for this purpose, the following steps are skipped.

2b.
[Conditional] The AMF also uses the Nudm_SDM_Info service operation to provide an acknowledgment to UDM that the UE received CAG information as part of the Mobility Restrictions (if the CAG information was updated), or the Network Slicing Subscription Change Indication (if this was indicated in step 1) and acted upon it.

2c.
[Conditional] If the AMF has reconfigured the 5G-GUTI over 3GPP access, the AMF informs the NG-RAN of the new UE Identity Index Value (derived from the new 5G-GUTI) when the AMF receives the acknowledgement from the UE in step 2a.


[Conditional] If the UE is registered to the same PLMN via both 3GPP and non-3GPP access and if the AMF has reconfigured the 5G-GUTI over non-3GPP access, and the UE is in CM-CONNECTED state over 3GPP access, then the AMF informs the NG-RAN of the new UE Identity Index Value (derived from the new 5G-GUTI) when the AMF receives the acknowledgement from the UE in step 2a.


[Conditional] If the AMF has configured the UE with a PLMN-assigned UE Radio Capability ID, the AMF informs NG-RAN of the UE Radio Capability ID, when it receives the acknowledgement from the UE in step 2a.


[Conditional] If the Mobility Restrictions for the UE were updated and the Mobility Restrictions were not provided in the N2 message that delivers the UE Configuration Update Command, the AMF provides the NG-RAN with updated Mobility Restrictions. Based on received Mobility Restrictions, the NG-RAN shall trigger a handover procedure or the AN release procedure if any of the condition is true:

-
If the UE accesses a CAG cell and the CAG Identifier(s) supported by the CAG cell was removed from the Allowed CAG list; or

-
If the UE accesses a non-CAG cell and the UE is only allowed to access CAG cells.

NOTE 3:
When the UE is accessing the network for emergency service the conditions in clause 5.16.4.3, TS 23.501 [2] apply.

<<<<<<<<<<<<<<<<<<<< Quote End >>>>>>>>>>>>>>>>>>>>

There are the following aspects in the outlined changes added to version 16.4.0 of 23.502 [2]:

Observation 1:
The UE Configuration Update procedure is an AMF initiated procedure. In order to keep the UE and the NG-RAN in-sync with respect to the Mobility Restrictions, the NG-RAN should receive the MRL only after the NAS: UE Configuration Update Complete message from the UE.

Observation 2:

23.502 requires the NG-RAN to react on changes in the MRL, i.e. to handover or re-direct the UE.

2.2
Discussion on UE Configuration Update procedure in 23.502 §4.2.4
The purpose of the Mobility Restriction List signalled on NG-C to the NG-RAN node is to steer subsequent mobility, i.e. mobility triggered (or prepared) after reception of the MRL. See TS 38.300 §9.4 on Roaming and Access Restrictions:

Upon receiving the roaming and access restriction information for a UE, if applicable, the gNB should use it to determine whether to apply restriction handling for subsequent mobility action, e.g., handover, redirection.

Consequently, the NG-RAN node is able to rely on the (initial) access control performed in the AMF, i.e. the NG-RAN node can assume that the current location of the UE is  UE Configuration Update procedure is triggered by the AMF if the AMF wants to update mobility management related parameters in the UE Configuration and is depicted as follows:

Observation 3:
The new requirement to trigger handover or re-direction at reception of the MRL specifies a new NG-RAN behaviour which is not in-line within the currently assumed functional set at the NG-RAN.

The conditions under which the new behaviour of the NG-RAN node shall apply are listed in TS 23.502:

-
If the UE accesses a CAG cell and the CAG Identifier(s) supported by the CAG cell was removed from the Allowed CAG list; or

-
If the UE accesses a non-CAG cell and the UE is only allowed to access CAG cells.

We believe that the likelihood of those two cases to happen to happen is sufficiently low to follow a pragmatic approach and trigger the AN release procedure. 

Observation 4:
The new NG-RAN behaviour only applies to two cases: removal of a CAG subscription and modifying the UE subscription to “CAG-only”. Those two cases seem to be of a sufficiently low likelihood.

But let us first look at all the possible alternatives:

Alternative 1: Follow TS 23.502 and include MRL in the NGAP UE Context Modification procedure

This alternative was attempted at RAN3#107bis-e but was not accepted. We are available to re-consider this approach and accept RAN3’s view in that matter.

Observation 5:

A 1st alternative, to follow 23.502 and include the MRL in the NGAP UE Context Modification was not accepted by RAN3. We can accept this view under the assumption that this approach contradicts the current NG-RAN functionality w.r.t. the MRL.

Alternative 2: The AMF checks whether the UE is allowed access the currently serving cell e.g. by relying on the User Location Information of the serving cell contained in the NGAP UPLINK NAS TRANSPORT message.

RAN3#107bis-e and previous meetings discussed the initial access control mechanism. In alignment with SA3, SA2, CT1 and RAN2, it was decided to provide the CAGs supported by the cell within which the UE performs initial access.

Relying on the User Location Information within the UL NAS Transport would allow the AMF to check the PNI-NPN properties of the serving cell against a modified CAG subscription information and trigger the AN release procedure if needed.

For the initial access control, RAN3 had discussions where to provide PNI-NPN related information within the INITIAL UE MESSAGE message, which contains the User Location Information IE. It was decided to introduce PNI-NPN related information outside the User Location Information IE. So, it appears that this option is not acceptable by RAN3.

Observation 6:

A 2nd alternative, to e.g. rely on PNI-NPN related information received by the AMF in  the NGAP UPLING NAS TRANSPORT message carrying the NAS UE Configuration Update Complete message does not seem to be acceptable by RAN3.

Alternative 3: The AMF triggers the AN release procedure w/o knowledge about the serving cell’s PNI-NPN properties.
The AMF would need to check whether the conditions described along Observation 4 are met. As the AMF would not necessarily know the PNI-NPN properties of the current serving cell, it would trigger the AN release procedure in order to avoid that the UE could stay within a PNI-NPN for which it has no subscription. Given the low likelihood for such scenario, this approach seems to be a pragmatic way forward.
Observation 7:

A 3rd alternative, the AMF to trigger the AN release procedure in order to avoid the UE staying on a PNI-NPN it is not allowed to, seems to be an acceptable pragmatic approach.

In order to follow Observation 5, it is necessary to send an LS to SA2 and ask to change the current specification text. A draft LS is provided in R3-203410.

3
Conclusion and Proposals
We have discussed SA2 specification text in 23.502 concerning the UE Configuration Update procedure and latest changes related to PNI-NPN. The following was observed:

Observation 1:
The UE Configuration Update procedure is an AMF initiated procedure. In order to keep the UE and the NG-RAN in-sync with respect to the Mobility Restrictions, the NG-RAN should receive the MRL only after the NAS: UE Configuration Update Complete message from the UE.

Observation 2:

23.502 requires the NG-RAN to react on changes in the MRL, i.e. to handover or re-direct the UE.

Observation 3:
The new requirement to trigger handover or re-direction at reception of the MRL specifies a new NG-RAN behaviour which is not in-line within the currently assumed functional set at the NG-RAN.

Observation 4:
The new NG-RAN behaviour only applies to two cases: removal of a CAG subscription and modifying the UE subscription to “CAG-only”. Those two cases seem to be of a sufficiently low likelihood.

We had a look into the possible alternatives and observed the following:

Observation 5:

A 1st alternative, to follow 23.502 and include the MRL in the NGAP UE Context Modification was not accepted by RAN3. We can accept this view under the assumption that this approach contradicts the current NG-RAN functionality w.r.t. the MRL.

Observation 6:

A 2nd alternative, to enhance the Location Report function able to report the CAGs of the current serving cell does not seem to be acceptable for RAN3.

Observation 7:

A 3rd alternative, to trigger the AN release procedure seems to be an acceptable pragmatic approach.

In order to change the current specification in 23.502, an LS to SA2 is necessary, which is provided in R3-203410.

Proposal 1:
Send an LS to SA2 asking to change the specification text in 23.502 accordingly
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