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1. Introduction
After RAN3_113e meeting, an LS[1] has been sent to RAN2, which RAN3 wants to clarify the support of inter-MN RRC resume without SN change. The content of LS is given below:
	1. Overall 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.


In this contribution, we discuss this question and provide our views. 
2. Discussion
Inter-MN handover without SN change has been supported since R15, considering the UE context in SCG is kept during the procedure, to avoid data forwarding and to avoid redundant UE SCG context establishment, RAN3 defines some enhanced actions for this scenario. 
· Action 1:  During handover request, source MN can forward UE context reference at the S-NG-RAN node (i.e. SN XnAP UE ID) to target MN. If target MN decides to keep the SN, target MN can then forward the reference ID to SN;
· Action 2:  During handover request acknowledge, target MN can indicate source MN to keep SN by sending “SN UE context kept indicator”.   
With Action 1, the SN can recognize the UE context has already been established, so the SCG context can be reused directly, and data forwarding of SN terminated bearer can be avoid. With Action 2, the source MN knows the SN is kept, so source MN can inform SN to only release the UE associated signalling connection between source MN and SN. 
Observation 1: For inter-MN handover without SN change, RAN3 specifies some operations in inter-node operation for better performance.
Then for RRC resume procedure, in R16, under enhanced CA/DC WI, the specification already supports UE not to delete SCG configuration when initiating RRC resume, and network can instruct UE to restore SCG configuration in Msg4 RRC Resume. And according to TS 36.331 and TS 38.331, “resume with SCG configuration” can be supported for both (NG)EN-DC and NR-DC. 
Observation 2: In R16, resume SCG context during RRC resume procedure is supported.
While the scenario mentioned in RAN3 LS is that, if UE moves during RRC_INACTIVE state, and initiates RRC resume towards a different MN, can current RAN2 specification support inter-MN RRC resume without SN change？And if supported, then RAN3 will consider to introduce similar “action 1&2” to this scenario.  
First, take NR-DC as an example, the ASN.1 of RRCResume message is given below:
RRCResume message
-- ASN1START
-- TAG-RRCRESUME-START

RRCResume ::=                       SEQUENCE {
    rrc-TransactionIdentifier           RRC-TransactionIdentifier,
    criticalExtensions                  CHOICE {
        rrcResume                           RRCResume-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

RRCResume-IEs ::=                   SEQUENCE {
    radioBearerConfig                   RadioBearerConfig                    OPTIONAL, -- Need M
    masterCellGroup                     OCTET STRING (CONTAINING CellGroupConfig)   OPTIONAL, -- Need M
    measConfig                          MeasConfig                           OPTIONAL, -- Need M
    fullConfig                          ENUMERATED {true}                    OPTIONAL, -- Need N
    lateNonCriticalExtension            OCTET STRING                         OPTIONAL,
    nonCriticalExtension                RRCResume-v1560-IEs                  OPTIONAL
}

RRCResume-v1560-IEs ::=             SEQUENCE {
    radioBearerConfig2                  OCTET STRING (CONTAINING RadioBearerConfig) OPTIONAL, -- Need M
    sk-Counter                          SK-Counter                           OPTIONAL, -- Need N
    nonCriticalExtension                RRCResume-v1610-IEs                  OPTIONAL
}

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
}

-- TAG-RRCRESUME-STOP
-- ASN1STOP
The MCG configuration will be included in masterCellGroup, and SCG configuration will be included in mrdc-SecondaryCellGroup-r16. As discussed during R16, for SCG configuration, network can trigger either full or delta configuration via the absence or presence of restoreSCG-r16 IE. 
From UE perspective, UE applies the configuration, it does not need to differentiate whether the SN is kept or changed, so from Uu signalling point of view, inter-MN RRC resume without SN change is supported by current specification. 
Observation 3: From Uu signalling point of view, inter-MN RRC resume without SN change is supported by current RAN2 specification.
From network perspective, the signalling flow of inter-MN RRC resume without SN change is shown in below figure: 


Figure 1 Signalling flow of inter-MN RRC resume without SN change
After receives RRCResumeRequest from UE, the target MN first retrieves UE context by sending RETRIEVE UE CONTEXT REQUEST to source MN. In step 3, source MN will deliver UE context to target MN, based on current RAN3 spec, the content of RETRIEVE UE CONTEXT RESPONSE includes HandoverPreparationInformation IE, which contains both stored MCG and SCG configuration. If target MN decides to establish SCG, then target MN will trigger SN Addition procedure.
However, the key issue before step 4 is that, at this moment, the target MN does not have any measurement results associated with PSCell, or any potential PSCell(s), because early measurement results can only be sent to network at step 7 (or after step 7).   
During R16 discussion, companies discussed how to evaluate the validity of stored PSCell or SCG when triggering RRC resume, such as asking UE to check the quality of PSCell with a pre-configured threshold, and inform network in RRCResumeRequest. However, due to limited time, no consensus was made. Therefore, during RRC Resume procedure, network can only establish SCG blindly. To avoid SCG failure, in real implementation, it may be triggered when network already knows the coverage of target PSCell. 
Observation 4: Network cannot obtain UE’s measurement results before RRCResume message, so restore SCG in RRCResume can only be done blindly (e.g. when coverage of PSCell is same or larger than target PCell).
Regarding the discussion in RAN3, we understand for inter-node operation, it can be helpful if similar mechanism (like Action 1/2) can be supported in CONTEXT RETRIEVE procedure. However, we think this can also be regarded as optimization. Even without any optimization in RAN3, network can still trigger inter-MN RRC resume together with SCG establishment, and SCG delta configuration can be performed if target MN forward old SCG context to SN node. And based on observation 4, restore SCG when MN is changed is a rare case. The typical use case is to add SN after obtaining early measurement results. So we propose:
Proposal 1: Reply to RAN3 that “inter-MN RRC resume without SN change” is supported from signalling point of view, but due to lack of measurement results, network can only trigger this procedure blindly, so any optimization to this procedure is not urgent thus can be considered in Rel-17. 
The draft reply LS can be found in [2].
Proposal 2: Approve the reply LS in [2].  
3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1: For inter-MN handover without SN change, RAN3 specifies some operations in inter-node operation for better performance.
Observation 2: In R16, resume SCG context during RRC resume procedure is supported.
Observation 3: From Uu signalling point of view, inter-MN RRC resume without SN change is supported by current RAN2 specification.
Observation 4: Network cannot obtain UE’s measurement results before RRCResume message, so restore SCG in RRCResume can only be done blindly (e.g. when coverage of PSCell is same or larger than target PCell).
Proposal 1: Reply to RAN3 that “inter-MN RRC resume without SN change” is supported from signalling point of view, but due to lack of measurement results, network can only trigger this procedure blindly, so any optimization to this procedure is not urgent thus can be considered in Rel-17. 
Proposal 2: Approve the reply LS in [2].  
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