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1 Introduction 
In RAN3, discussions on Inter-MN RRC resume without SN change have been ongoing in the past few meetings (RAN3 #113-e [1], RAN3 #112-e [3]). We had contributions [4], [5], in the last RAN3 meeting (RAN3 #113-e [1]) discussing the design of RAN3 aspects of the procedure. In the last RAN3 meeting (RAN3 #113-e), in the Chair notes [1], the following was captured.From RAN3 #113-e Chair notes [1]: 
LS (R3-214360) to RAN2 to confirm RAN2 spec supporting status agreed.
It is proposed to technically endorse below items, which can be converted into agreement once RAN2 confirmed the scenario. 
Introduce “UE Context Reference at the S-NG-RAN node” (with SN node ID and SN XnAP UE ID, as defined in Handover Request) into Retrieve UE Context Response message.
Target MN needs to indicate the source MN that the UE context in the SN is kept or not? To be continued...

     
In the last RAN3 meeting, an LS [2] was sent by RAN3 to RAN2 with the following text description, some parts of which we have highlighted.RAN3 to RAN2 LS [2] text description:
Inter-MN mobility without SN change has been supported on NG-RAN interfaces for handover but not for RRC resume. Since the reason of RRC resume in a different MN may be the same as in case of a HO (e.g. mobility or load reasons), RAN3 discussed the gap and solutions to support the RRC resume scenario. RAN3 would like to check the status of RAN2 specification work, i.e. whether the required RAN2 functions for inter-MN RRC Resume without SN change could be or have been supported in R16 or parts of them only in Rel-17 or not.
2. Actions:
To RAN WG2
ACTION: 	RAN3 kindly asks RAN2 to provide feedback on the question above.




In this contribution, we address the questions in the highlighted part of the text description above. We discuss the procedure and check whether there are any new RAN2 impacts.  
2 Inter-MN RRC resume without SN change procedure and its RAN2 aspects
The scenario consists of an MR-DC configured UE performing RRC Resume to transition from RRC_INACTIVE to RRC_CONNECTED state. Upon performing RRC Resume, in the case when the UE connects to a different gNB (target gNB) than the last serving gNB, the target gNB may decide to keep the SN. This is because though the serving gNB has changed, the SN may continue to be able to serve the UE since SN coverage is different and may even be larger than the MN, e.g., in the NE-DC case. Inter-MN handover without SN change is supported in the current specifications, and so Inter-MN RRC resume without SN change should also be supported since the applicable scenario is the same.
Observation 1. Inter-MN handover without SN change is supported in the current specifications. The applicable scenario of Inter-MN RRC resume without SN change is the same as in the case of handover. 
In Rel-16, support for SCG restore during (Intra-MN) RRC resume was introduced. This feature enables fast SCG configuration at the UE upon RRC resume so that the UE can resume MR-DC operation as soon as possible.
Observation 2. In Rel-16, support for SCG restore during (Intra-MN) RRC resume was introduced. SCG restore in RRC resume enables the UE to enjoy the benefits of DC early.
In RAN3 contributions and discussions on Inter-MN RRC resume without SN change [1], [3], SCG restore was discussed for the Inter-MN RRC resume case. From the UE point of view, Inter-MN or Intra-MN RRC resume is transparent to the UE, so that the Rel-16 SCG restore also applies to the Inter-MN RRC resume case.
Observation 3.  Inter- or Intra-MN RRC resume is transparent to the UE. UE does not know whether the new cell belongs to the same or different gNB.    
Since the Rel-16 SCG restore also applies to the Inter-MN RRC resume case, it may be expected that there are no new RAN2 impacts in order to support the feature.  
The call-flow of the procedure as also discussed in our RAN3 contributions [4], [6], is shown in Figure 1 below.     
A brief high-level description of the procedure is as follows.
· Upon receiving RRCResumeRequest, target MN retrieves the UE context from the last serving MN (Steps 2, 3). Since the UE was in MR-DC operation before RRC Resume was initiated, the last serving MN includes a reference to the UE context at SN in Retrieve UE Context Response, in case target MN decides to keep the SN.

· If target MN decides to keep the SN, it performs SN Addition with the SN. In SN Addition Request, target MN includes the UE context reference at the SN to indicate to the SN to keep the UE context. In SN Addition Request Acknowledge, SN provides an updated SCG configuration if needed, to be forwarded to the UE.

· In RRCResume, target MN provides the SCG and MCG configurations. Target MN may also include the restoreSCG IE, indicating that the UE restore the SCG configuration.

RRCResume-v1610-IEs ::=             SEQUENCE {
    idleModeMeasurementReq-r16          ENUMERATED {true}                                               OPTIONAL, -- Need N
    restoreMCG-SCells-r16               ENUMERATED {true}                                               OPTIONAL, -- Need N
    restoreSCG-r16                      ENUMERATED {true}                                               OPTIONAL, -- Need N
    mrdc-SecondaryCellGroup-r16         CHOICE {
        nr-SCG-r16                          OCTET STRING (CONTAINING RRCReconfiguration),
        eutra-SCG-r16                       OCTET STRING
    }                                                                                                   OPTIONAL, -- Cond RestoreSCG
    needForGapsConfigNR-r16             SetupRelease {NeedForGapsConfigNR-r16}                          OPTIONAL, -- Need M
    nonCriticalExtension                SEQUENCE{}                                                      OPTIONAL
}
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· Upon receiving RRCResume, UE performs RACH to access the SN. UE transmits RRCResumeComplete to the target MN including the scg-Response IE to confirm successful application of the SCG configuration.

 RRCResumeComplete-v1610-IEs ::=         SEQUENCE {
    idleMeasAvailable-r16                   ENUMERATED {true}                                                       OPTIONAL,
    measResultIdleEUTRA-r16                 MeasResultIdleEUTRA-r16                                                 OPTIONAL,
    measResultIdleNR-r16                    MeasResultIdleNR-r16                                                    OPTIONAL,
    scg-Response-r16                        CHOICE {
        nr-SCG-Response                         OCTET STRING (CONTAINING RRCReconfigurationComplete),
        eutra-SCG-Response                      OCTET STRING
    }                                                                                                               OPTIONAL,
    ue-MeasurementsAvailable-r16            UE-MeasurementsAvailable-r16                                            OPTIONAL,
    mobilityHistoryAvail-r16                ENUMERATED {true}                                                       OPTIONAL,
    mobilityState-r16                       ENUMERATED {normal, medium, high, spare}                                OPTIONAL,
    needForGapsInfoNR-r16                   NeedForGapsInfoNR-r16                                                   OPTIONAL,
    nonCriticalExtension                    RRCResumeComplete-v1640-IEs                                             OPTIONAL
}

· On the network side, a new message, Retrieve UE Context Confirm, is introduced for the target MN to indicate to the source MN that the SN UE context is kept.

· The remaining steps of the call-flow (Steps 10-18) are for data forwarding functions, data path switch to the target MN, and release of UE resources at the last serving MN.
From the above discussion, we see that the RAN2 aspects are limited to Steps 1, 5, 6, and 7, and that no new RAN2 signalling needs to be introduced to support the procedure. 
Observation 4. The required RAN2 signalling to support the feature is already available in Rel-16 and so there are no new RAN2 impacts in supporting the feature.
Since the required RAN2 signalling to support the feature is already available in Rel-16, RAN2 can recommend RAN3 to support the feature in Rel-16.
Proposal 1. Reply to RAN3 as follows:
- SCG restore during RRC resume has been supported in Rel-16.
- Inter- or Intra-MN RRC resume is transparent to the UE.
- There are no new RAN2 impacts in supporting Inter-MN RRC resume without SN change. 
- Recommend RAN3 to support the feature in Rel-16.         
3. Conclusion
Based on the above discussions, we recommend that RAN2 discuss the following observations and proposals.
Observation 1. Inter-MN handover without SN change is supported in the current specifications. The applicable scenario of Inter-MN RRC resume without SN change is the same as in the case of handover. 
Observation 2. In Rel-16, support for SCG restore during (Intra-MN) RRC resume was introduced. SCG restore in RRC resume enables the UE to enjoy the benefits of DC early.
Observation 3.  Inter- or Intra-MN RRC resume is transparent to the UE. UE does not know whether the new cell belongs to the same or different gNB.    
Observation 4. The required RAN2 signalling to support the feature is already available in Rel-16 and so there are no new RAN2 impacts in supporting the feature.
Proposal 1. Reply to RAN3 as follows:
- SCG restore during RRC resume has been supported in Rel-16.
- Inter- or Intra-MN RRC resume is transparent to the UE.
- There are no new RAN2 impacts in supporting Inter-MN RRC resume without SN change. 
- Recommend RAN3 to support the feature in Rel-16.         
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