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1. Introduction
In [1] from RAN3#96, it has been newly agreed that
“The roaming and access restriction information for a UE includes information on restrictions to be applied for subsequent mobility action during CM-CONNECTED state. It may be provided by the AMF and also may be updated by the AMF later. 
It includes the forbidden RAT, the forbidden area and the service area restrictions as specified in 3GPP TS 23.501 [3]. It also includes serving PLMN and may include a list of equivalent PLMNs.
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.

If the roaming and access restriction information is not available for a UE at the gNB, the gNB shall consider that there is no restriction for subsequent mobility actions.
Only if received over NG or Xn signalling, the roaming and access restriction information shall be propagated over Xn by the source gNB during Xn handover. If the Xn handover results in a change of serving PLMN (to an equivalent PLMN), the source gNB 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 roaming and access restriction information.
SCG selection for DC at the MeNB is based on roaming and access restriction information. If roaming and access restriction information is not available at the MeNB, the MeNB shall consider that there is no restriction for SCG selection.”
As good starting point, above highlighted texts try to describe the usage of “roaming and access restriction” info in NR/NR DC and MR-DC contexts. However, above texts are not technically fit, if we distinguish the NR/NR DC and MR-DC strictly. In this contribution, we shall continue discussing this issue and make proceeding proposals.
2. Discussion
In 38.xxx, the terminology “dual connectivity” or “DC” refers specifically to NR/NR DC or inter-gNB DC, but not inter-RAT DC in general.

“MR-DC” is a new terminology used in TS37.340 as endorsed by RAN2/3, and it covers all inter-RAT DC cases, namely "EN-DC (opt3/3a/3x)", "NGEN-DC (opt7/7a/7x)" and "NE-DC (opt4/4a)".
For DC, due to “Single RRC model” as assumed so far, MgNB can understand the SCG Configuration generated by SgNB, and SgNB is not supposed to have much RRM autonomy at mobility, e.g. MgNB makes the inter-frequency measurement and decides PScell and SCG Scells in SgNB.

For MR-DC, due to “Dual RRC model”, MN cannot understand the SCG Configuration generated by SN, and SN is supposed to have more RRM autonomy at mobility, e.g. SN makes the intra-RAT measurement and decides PScell and SCG Scells autonomously. This may require MN to convey the “roaming and access restriction” info to SN over XnAP messages during MR-DC addition or modification procedures, so that no wrong target SN/SCG cells are to be measured/added/required/configured.

Observation 1: The management of SCG cells are different between DC and MR-DC case.

According to currently running TS38.413. single gNB is still allowed to support multiple TAs, spanning large geographical area, hence per local O&M configurations, there can be some forbidden areas + some accessible areas by UE in particular target gNB.
In MR-DC context, for initial SN Addition Procedure (UE is not yet in MR-DC mode), MN needs to provide measurement results of potential SCG cells to SN, and SN decides and selects the PScell and SCG Scells based on those assisting measurement results from MN. In order to avoid wrong configuration with forbidden areas/cells, MN may not convey any RRM measurement results of forbidden areas/cells.

Observation 2: If MN does not convey any RRM measurement results of forbidden areas/cells to SN (MN filters out the forbidden cells), SN can avoid configuring invalid/wrong SCG cells when UE enters MR-DC mode.
Proposal 1: The initial selection of SCG cells by SN may not be restricted by “roaming and access restriction” info, but restricted by “RRM measurement results” conveyed from MN.
After UE enters MR-DC mode, the source SN shall manage/configure its own RRM measurements in the SN domain. If SN has no “roaming and access restriction” info from MN (it is impossible for SN to get it from AMF!), then SN may measure/configure some wrong SCG cells in the forbidden areas. In such case, MN cannot filter them out so leading to failed mobility later. If SN obtains the “roaming and access restriction” info from MN, then SN can avoid configuring invalid SCG cells when UE is in MR-DC mode.
Observation 3: Without “roaming and access restriction” info from MN, SN may measure/configure some wrong SCG cells in the forbidden areas.
Proposal 2: The (re)selection of SCG cells in SN should be restricted by “roaming and access restriction” info conveyed from MN.
Therefore, it is beneficial for SN to get the up-to-date “roaming and access restriction” info from MN.
Proposal 3: The “roaming and access restriction” info should be included in the SN Addition Request message and SN Modification Request message at least.
It is FFS whether SN can autonomously modify its “roaming and access restriction” info due to e.g. local load or online O&M operation, then propagate the updated “roaming and access restriction” info back towards MN.

Proposal 4: It is FFS whether “roaming and access restriction” info can be updated by SN and included in the SN Modification Required message.

There are two basic WFs to capture above proposals if agreed:

WF1: To capture all TPs together in TS37.340 new section 11.1 Roaming and Access Restriction.

WF2: To capture the TP for EN-DC case in 36.300 relevant section + TP for NGEN-DC/NE-DC cases in 38.300 relevant section, respectively.

In RAN3#96, it has been agreed that the main TP text part should not be duplicated in TS37.340, but be added with reference towards TS38.300, so also 36.300 respectively. Hence, WF2 seems more reasonable.
Proposal 5: To discuss and agree on following TPs against 37.340, 36.300 and 38.300 respectively.
3. Conclusion
RAN3 is kindly asked to consider following proposals:
Proposal 1: The initial selection of SCG cells by SN may not be restricted by “roaming and access restriction” info, but restricted by “RRM measurement results” conveyed from MN. 
Proposal 2: The (re)selection of SCG cells in SN should be restricted by “roaming and access restriction” info conveyed from MN.

Proposal 3: The “roaming and access restriction” info should be included in the SN Addition Request message and SN Modification Request message at least.
Proposal 4: It is FFS whether “roaming and access restriction” info can be updated by SN and included in the SN Modification Required message.

Proposal 5: To discuss and agree on following TPs against 37.340, 36.300 and 38.300 respectively.
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5. Annex
/////////////////////////////////////////////////////////////////////  TP Start for 37.340  /////////////////////////////////////////////////////////////////////////

11.1
Roaming and Access Restrictions

Editor’s note: the description detail needs further check, e.g., whether more restriction information is needed.
The principles for conveying roaming and access restriction info for EN-DC are described in TS 36.300 [x].
The principles for conveying roaming and access restriction info for 5GC based MR-DC are described in TS 38.300 [3].
/////////////////////////////////////////////////////////////////////  TP Stop for 37.340  /////////////////////////////////////////////////////////////////////////

/////////////////////////////////////////////////////////////////////  TP Start for 38.300  /////////////////////////////////////////////////////////////////////////

· X.X
Roaming and Access Restrictions

Editor’s note: the description detail needs further check, e.g., whether more restriction information is needed.
The roaming and access restriction information for a UE includes information on restrictions to be applied for subsequent mobility action during CM-CONNECTED state. It may be provided by the AMF and also may be updated by the AMF later. 
It includes the forbidden RAT, the forbidden area and the service area restrictions as specified in 3GPP TS 23.501 [3]. It also includes serving PLMN and may include a list of equivalent PLMNs.
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.

If the roaming and access restriction information is not available for a UE at the gNB, the gNB shall consider that there is no restriction for subsequent mobility actions.
Only if received over NG or Xn signalling, the roaming and access restriction information shall be propagated over Xn by the source gNB during Xn handover. If the Xn handover results in a change of serving PLMN (to an equivalent PLMN), the source gNB 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 roaming and access restriction information.
SCG (re)selection for DC at the MgNB is based on roaming and access restriction information in MgNB. If roaming and access restriction information is not available at the MgNB, the MgNB shall consider that there is no restriction for SCG selection.
SCG (re)selection for 5GC based MR-DC at the SN is based on roaming and access restriction information in SN. If roaming and access restriction information is not available at the SN, the SN shall consider that there is no restriction for SCG (re)selection. Therefore, MN needs to convey the up-to-date roaming and access restriction information to SN via XnAP messages.
/////////////////////////////////////////////////////////////////////  TP Stop for 38.300  /////////////////////////////////////////////////////////////////////////

/////////////////////////////////////////////////////////////////////  TP Start for 36.300  /////////////////////////////////////////////////////////////////////////

10.4a
Roaming and Access Restrictions

The roaming and access restriction information for a UE includes information on restrictions to be applied for subsequent mobility action during ECM-CONNECTED state. It includes the Serving PLMN and may include a list of equivalent PLMNs and other information. It may be provided by the MME at context setup over the S1 interface, and may be updated by the MME during S1 Handover, and when sending NAS Downlink messages.

NOTE:
In case of GWCN network sharing scenario, the roaming and access restriction information should always be provided by the MME to the eNBs.

Upon receiving the roaming and access restriction information for a UE, the eNB shall store it and thereafter it should use it to determine whether to apply restriction handling for subsequent mobility action for which the eNB provides information about the target of the mobility action towards the UE, e.g., handover and CCO, if applicable [17] [23]. If the roaming and access restriction information is not available at the eNB, the eNB shall consider that there is no restriction for subsequent mobility actions.

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. For the case when the X2 handover results in a change of serving PLMN (to an equivalent PLMN), 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 roaming and access restriction information.

SCG selection for DC at the MeNB is based upon roaming and access restriction information. If the roaming and access restriction information is not available at the MeNB, the MeNB shall consider that there is no restriction for the SCG selection. In case of RAN sharing scenarios, the MeNB selects the serving PLMN ID of the SCG and provides it to the SeNB.
SCG (re)selection for EN-DC at the SgNB is based on roaming and access restriction information in SgNB. If roaming and access restriction information is not available at the SgNB, the SgNB shall consider that there is no restriction for SCG (re)selection. Therefore, MeNB needs to convey the up-to-date roaming and access restriction information to SgNB via X2AP messages.
/////////////////////////////////////////////////////////////////////  TP Stop for 36.300  /////////////////////////////////////////////////////////////////////////
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