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1 Introduction

Current agreed TP for TS 38.300 [1] includes a section on roaming and access restrictions. In NR, roaming and access restriction information for a UE includes the forbidden RAT, the forbidden area and the service area restrictions as specified in [2]. It also includes the serving PLMN, and may include a list of equivalent PLMNs. The list is acted upon by the receiving gNB, and should be propagated at Xn handover.
An Editor’s Note currently mentions that the description needs further check, e.g. whether more restriction information is needed. We would like to discuss this issue.
2 Discussion
As previously discussed, mobility restrictions as defined by SA2 consist of RAT restriction, forbidden area and service area restriction.[2] The RAT restriction corresponds to a RAT where access is forbidden to a UE; the forbidden area is an area where a UE is not permitted to access in a certain RAT. The forbidden RAT should be E-UTRA or NR. The service area restriction corresponds to an area where NGC will not serve the UE but may still monitor the UE location, e.g. to update the service area restriction toward the UE.

The above description seems to capture the requirements set by SA2 quite well. A couple of issues may benefit from further discussion:

1. What happens in case of inter-PLMN handover;

2. What happens in case of DC;

3. Propagating the list at handover;

4. What happens in case of context suspend/resume.

2.1 Restrictions in Case of Inter-PLMN Handover

Xn handovers may result in a change of serving PLMN (e.g. in case the target gNB belongs to an equivalent PLMN). For LTE, in this case “the source eNB shall replace the Serving PLMN with the identity of the target PLMN and move the Serving PLMN to the equivalent PLMN list” before propagating the updated information.[3] The above behavior effectively results in “hiding” the PLMN change from the target node.

Given that for NR inter-PLMN scenarios do not seem to have the highest priority, especially in initial deployments, we believe that for the moment it is not necessary to introduce a corresponding text in TS 38.300.

Proposal 1: It is not necessary to specify gNB behavior with respect to roaming and access restrictions list, when Xn mobility results in a change of serving PLMN.

2.2 Restrictions in case of DC

For the case of DC, we need to consider the fact that our current work includes inter-RAT DC. Inter-PLMN inter-RAT DC seems irrelevant as a use case (at least for now), so we should only focus on the intra-PLMN case.
Option 3/3x

In this case, the LTE eNB is the master node, so it selects the SCG according to the current LTE behavior. Nothing is needed in TS 38.800.

Observation 1: No additional text is needed in TS 38.300 for DC Option 3/3x.

Option 7/7a/7x
In this case, the eLTE eNB is the master node. It is connected to the NGC, so it will receive the restriction list according to TS 38.300 and TS 23.501. In any case, from a functional point of view, there is no reason for the eLTE eNB to behave any differently from the intra-LTE case: it shall select the SCG according to the restriction list (or absence thereof). This includes e.g. avoiding to select a gNB for the SCG if NR is in the list of restricted RATs.
Observation 2: For Option 7/7a/7x, the eLTE eNB shall select the SCG according to the restriction list (or absence thereof).

Option 4/4a

Although this case has been down-prioritized, it is beneficial to consider it in our discussion. In this case the gNB acts as the master node; once again, the reasonable assumption is that it shall use the restriction list (or absence thereof) to select the SCG. So in this respect Option 4/4a is equivalent to Option 7/7a/7x.
Observation 3: For Option 4/4a, the gNB shall select the SCG according to the restriction list (or absence thereof).
Given that Options 4/4a and 7/7a/7x are equivalent as far as the use of restriction lists for DC is concerned, the following text should be added at the end of Sec. X.X (“Roaming and Access Restrictions”) of [1]:

SCG selection for DC at the MgNB is based on roaming and access restriction information. If roaming and access restriction information is not available at the MgNB, the MgNB shall consider that there is no restriction for SCG selection.
Proposal 2: SCG selection for DC at the MgNB is based on roaming and access restriction information (or lack thereof).
2.3 Propagating the List at Handover

The current text specifies that “The received roaming and access restriction information should be propagated over Xn by the source gNB during Xn handover” [1]. The corresponding text for LTE is stricter: “Only if received via S1 signalling or X2 signalling, the roaming and access restriction information for a UE shall be propagated by the source eNB over X2 at intra E-UTRAN handover.” [3] The rationale of that statement is to prevent the propagation of one vendors’ OAM configuration into other vendors’ eNBs through X2 – hence the “Only if received… [it] shall be propagated…” text. It seems beneficial to adopt the same formulation for NR.
Proposal 3: Add to TS 38.300 a similar text as in TS 36.300 for propagating the list over Xn at handover.
2.4 In case of Context Suspend/Resume

In LTE, UE context can be suspended and later resumed using the appropriate S1AP procedures [4]; currently, roaming and access restriction list is not part of the context information sent from the MME to the eNB at context resumption.

For NR, it might seem beneficial to include the updated roaming and access restriction information together with the UE context at context resumption (so that the appropriate measures can be taken by the gNB in case of changes to such restriction information without waiting for the next mobility action). Further discussion is probably needed on this point, so we would propose to add a statement with an FFS.
Proposal 4: Updated roaming and access restriction information should be signaled together with the UE context at context resumption (FFS).
3 Conclusions and Proposals
We have discussed the current text on roaming and access restrictions for NR, looking in particular at inter-PLMN mobility and DC. Our observations and proposals are summarized below.
Proposal 1: It is not necessary to specify gNB behavior with respect to roaming and access restrictions list, when Xn mobility results in a change of serving PLMN.

Observation 1: No additional text is needed in TS 38.300 for DC Option 3/3x.

Observation 2: For Option 7/7a/7x, the eLTE eNB shall select the SCG according to the restriction list (or absence thereof).

Observation 3: For Option 4/4a, the gNB shall select the SCG according to the restriction list (or absence thereof).
Proposal 2: Add text to TS 38.300 specifying that SCG selection for DC at the MgNB is based on roaming and access restriction information (or lack thereof).
Proposal 3: Add to TS 38.300 a similar text as in TS 36.300 for propagating the list over Xn at handover.

Proposal 4: Updated roaming and access restriction information should be signaled together with the UE context at context resumption (FFS).
Proposal 5: Discuss and agree the TP in [5].
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