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1	Introduction
In RAN2#107 meeting, RAN2 discussed the scenario in which, in order to reduce intra-RAT handover delay, the source MN does not perform SN configuration query before inter-MN handover in EN-DC. In [1], RAN2 agreed to introduce an indication(sourceSCG-ConfiguredNR-r15) to the target MN in INM that an SN is configured so that the target MN uses endc-ReleaseAndAdd for SCG full configuration. The left issue is, upon reception of the endc-ReleaseAndAdd IE, the UE will not release the SN terminated radio bearer configuration, which may cause SN configuration mismatch between UE and NW (e.g. PDCP configuration of SN terminated DRB). 
In RAN2#108 meeting, RAN2 confirms that source MN need to indicate target MN a list of DRBs which are in use or potentially in use by the source SN when the MN initiates handover but does not perform trigger the SN modification procedure to acquire up-to-date SN UE configuration. 
	R2-1915570	Summary of E-mail discusion [107bis#33][NR R15] Exchanging used IDs of SN terminated DRBs	Huawei, HiSilicon	discussion	Rel-15	NR_newRAT-Core	Late
RAN2 confirms that for handover, there is a need to allow the source MN to indicate to the target MN that up-to-date information is not available for a list of DRBs, which are in use or potentially in use by the SN.



Companies agreed to send LS[2] to RAN3, and ask RAN3 to define the necessary signalling for above case in EN-DC, NGEN-DC, NR-DC and NE-DC, where the source MN informs the target MN that SN terminated bearers should be released. However, RAN3 does not apply any specification change to support this scenario in Reply LS on handover without SN configuration query [3].
This paper is to discuss the left issue and seek RAN2 solution via inter-node message.
2	Discussion
2.1	EN-DC
For EN-DC, the MN knows the SN terminated DRB IDs at all time. So, the source MN can provide to the target MN the list of SN terminated DRB IDs to be released even MN does not perform SN query before inter-MN handover.
In the HandoverPreparationInformation inter-node message in 36.331, source MN provides source SN RB configuration in sourceRB-ConfigSN-NR (which contains RadioBearerConfig) and flag sourceSCG-ConfiguredNR (which is to tell target MN that UE is configured with NR SCG in source while no SN Cell Group Config is included) in Rel-15. 
AS-ConfigNR-r15 ::=             SEQUENCE {
    sourceRB-ConfigNR-r15              OCTET STRING            OPTIONAL,
    sourceRB-ConfigSN-NR-r15           OCTET STRING            OPTIONAL,
    sourceOtherConfigSN-NR-r15         OCTET STRING            OPTIONAL
}

AS-ConfigNR-v1570 ::=              SEQUENCE {
    sourceSCG-ConfiguredNR-r15          ENUMERATED {true}
}

RadioBearerConfig ::=          SEQUENCE {
    srb-ToAddModList               SRB-ToAddModList                     OPTIONAL,   -- Cond HO-Conn
    srb3-ToRelease                 ENUMERATED{true}                     OPTIONAL,   -- Need N
    drb-ToAddModList               DRB-ToAddModList                     OPTIONAL,   -- Cond HO-toNR
    drb-ToReleaseList              DRB-ToReleaseList                    OPTIONAL,   -- Need N
    securityConfig                 SecurityConfig                       OPTIONAL,   -- Need M
    ...
}

SRB-ToAddModList ::=           SEQUENCE (SIZE (1..2)) OF SRB-ToAddMod
SRB-ToAddMod ::=               SEQUENCE {
    srb-Identity                   SRB-Identity,
    reestablishPDCP                ENUMERATED{true}                     OPTIONAL,   -- Need N
    discardOnPDCP                  ENUMERATED{true}                     OPTIONAL,   -- Need N
    pdcp-Config                    PDCP-Config                          OPTIONAL,   -- Cond PDCP
    ...
}

DRB-ToAddModList ::=           SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod

DRB-ToAddMod ::=               SEQUENCE {
    cnAssociation                  CHOICE {
        eps-BearerIdentity             INTEGER (0..15),
        sdap-Config                    SDAP-Config
    }                                                                   OPTIONAL,   -- Cond DRBSetup
    drb-Identity                   DRB-Identity,
    reestablishPDCP                ENUMERATED{true}                     OPTIONAL,   -- Need N
    recoverPDCP                    ENUMERATED{true}                     OPTIONAL,   -- Need N
    pdcp-Config                    PDCP-Config                          OPTIONAL,   -- Cond PDCP
    ...
}
DRB-ToReleaseList ::=           SEQUENCE (SIZE (1..maxDRB)) OF DRB-Identity

SecurityConfig ::=              SEQUENCE {
    securityAlgorithmConfig         SecurityAlgorithmConfig                                 OPTIONAL,   -- Cond RBTermChange1
    keyToUse                                ENUMERATED{master, secondary}                           OPTIONAL,   -- Cond RBTermChange
    ...
}


	sourceRB-ConfigSN-NR
NR radio bearer config set by SN in case of (NG)EN-DC or of SN terminated RB without SCG, as defined by RadioBearerConfig IE in TS 38.331 [82].

	sourceSCG-ConfiguredNR
Value true indicates that the UE is configured with NR SCG in source configuration. The field is included only if sourceOtherConfigSN-NR is not included.



To avoid ASN.1 impact to Rel-15, when source MN need to indicate target MN a list of SN terminated DRBs in the case MN initiates handover but does not fetching the latest SN configuration, it is feasible to use these legacy IEs to indicate SN terminated bearers which should be released:
· The sourceSCG-ConfiguredNR part will indicate to target MN that all SN-terminated bearers need to be released.
· The sourceRB-ConfigSN-NR part (in drb-ToAddModList) will contain the DRB IDs of all those SN-terminated bearers. It will also contain the PDCP-Configs of those bearers, which may not be fully up to date, but that does not matter because, given the sourceSCG-ConfiguredNR=true, they need to be released anyway.

Proposal 1: RAN2 confirms that, for handover in EN-DC, when MN initiates handover while up-to-date source SN information is not available, legacy IEs sourceSCG-ConfiguredNR and sourceRB-ConfigSN-NR (with drb-ToAddModList) in 36.331 HandoverPreparationInformation message can be used by source MN to indicate the SN terminated DRB list to target MN.

2.2	NGEN-DC, NR-DC and NE-DC
For NGEN-DC, NR-DC and NE-DC, the MN only allocates a range of DRB IDs to the SN, but the MN may not be aware of the DRB IDs really used by the SN. This means source MN don’t know exactly source SN terminated bearers without fetching SCG config during inter-MN handover.
As discussed in email discussion [4], two options proposed by companies in previous RAN2 discussion:
· Option1: The source MN provides to the target MN the range allocated to the source SN, and the target MN (or SN) will release all DRB IDs in the indicated range
· Option2: The SN informs the MN at every SN terminated RB establishment, then the list of SN terminated DRB IDs can be provided in AS-Config, like for EN-DC.

Option2 has the drawback that, SN has no prior knowledge whether MN will trigger handover without SN configuration query. But the SN still has to inform MN the used SN DRB IDs whenever the SN performs DRB reconfiguration. If MN does SN configuration query when triggering handover, then those exchanges are wasted. Furthermore, with SRB3 in place, currently SN can establish SN-terminated SCG DRBs without MN involvement. In such cases, Option2 would cause additional Xn procedures.  
Option1 has the problem that the DRB-ToReleaseList contains at most includes 29 entries, so probably 2 DRB ID cannot be released, which may cause a failure.  This is because source MN should release all DRB ID values not allocated to any MN DRBs. Even though the UE only supports 11 or 15,16 simultaneous DRB the range of DRB values is from 1 to 32 so if there is just one DRB and it is MN terminated, there are 31 DRBs to release. However, the DRB-ToReleaseList/ DRB-ToAddModList in RadioBearerConfig can at most include 29 entries, so there will be 2 DRB ID values not released. Furthermore, the solution will unnecessarily increase the handover message size to release non-established DRB IDs.
[bookmark: _GoBack]Option1 and Option2 are not perfect solutions but they have anyway some drawbacks. However, the scenario of MN initiates handover but does not fetch source SN configuration is network implementation for special scenario and it maybe not a normal case. Thus, the additional signalling to transfer SN terminated DRB list is a patchwork of Rel-15 correction for SCG full configuration in the sense that it does not reset MN nor the MN-terminated DRBs. It is reasonable to select an option which has no or less Rel-15 ASN.1 impact, otherwise the network can either fetch latest source SN configuration during handover or trigger full configuration in both MN and SN. In this sense, Option1 is better than Option2.
For option1, to indicate the range allocated to the source SN, it is still possible to implement a similar EN-DC solution in NGEN-DC, NR-DC and NE-DC.
In the HandoverPreparationInformation inter-node message in 38.331, source MN provides source SN RB configuration in sourceRB-SN-Config (which contains RadioBearerConfig) and flag sourceSCG-Configured (which is to tell target MN that UE is configured with SCG in source while no SN Cell Group Config is included) in Rel-15. 
AS-Config ::=                           SEQUENCE {
    rrcReconfiguration                      OCTET STRING (CONTAINING RRCReconfiguration),
    ...,
    [[
    sourceRB-SN-Config                      OCTET STRING (CONTAINING RadioBearerConfig)     OPTIONAL,
    sourceSCG-NR-Config                     OCTET STRING (CONTAINING RRCReconfiguration)    OPTIONAL,
    sourceSCG-EUTRA-Config                  OCTET STRING                                    OPTIONAL
    ]],
    [[
    sourceSCG-Configured                    ENUMERATED {true}                               OPTIONAL
    ]]

}

	sourceRB-SN-Config
Contains the IE RadioBearerConfig as generated entirely by the SN. This field is only used when the UE is configured with SN terminated RB(s).

	sourceSCG-Configured
Value true indicates that the UE is configured with NR or EUTRA SCG in source configuration. The field is only used in NR-DC and NE-DC and is included only if the fields sourceSCG-NR-Config and sourceSCG-EUTRA-Config are absent.



Similar to EN-DC case, when source MN need to indicate target MN the range of DRB IDs allocated to SN in the case MN initiates handover but does not fetching the latest SN configuration, it is feasible to use these legacy IEs to indicate SN terminated bearers which should be released:
· The sourceSCG-Configured part will indicate to target MN that all potential SN-terminated bearers need to be released.
· The sourceRB-SN-Config part (in drb-ToAddModList) will contain the DRB IDs of all potential SN-terminated bearers in the range allocated by MN. For DRB IDs allocated to the SN and for which there may be a DRB established by the SN without the MN being aware, the source MN cannot know the SDAP configuration and PDCP configuration, if the regular list of DRBs is included, the MN would have to provide a fake SDAP/PDCP configuration. But that does not matter because, given the sourceSCG-Configured=true, they need to be released anyway.

Proposal 2: RAN2 confirms that, for handover in NGEN-DC, NR-DC and NE-DC, when MN initiates handover while up-to-date source SN information is not available, legacy IEs sourceSCG-Configured and sourceRB-SN-Config (with drb-ToAddModList) in 38.331 HandoverPreparationInformation message can be used by source MN to indicate the potential SN terminated DRB list to target MN.
3	Conclusion
Based on the discussion above, for Handover without fetching source SN config, we have below proposals to facilitate source MN indicate SN terminated DRB list to target MN, which will have no impact to Rel-15 ASN.1:
Proposal 1: RAN2 confirms that, for handover in EN-DC, when MN initiates handover while up-to-date source SN information is not available, legacy IEs sourceSCG-ConfiguredNR and sourceRB-ConfigSN-NR (with drb-ToAddModList) in 36.331 HandoverPreparationInformation message can be used by source MN to indicate the SN terminated DRB list to target MN.
Proposal 2: RAN2 confirms that, for handover in NGEN-DC, NR-DC and NE-DC, when MN initiates handover while up-to-date source SN information is not available, legacy IEs sourceSCG-Configured and sourceRB-SN-Config (with drb-ToAddModList) in 38.331 HandoverPreparationInformation message can be used by source MN to indicate the potential SN terminated DRB list to target MN.
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