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1 Introduction

CB: # 93_HOprep_info

-  is there anything wrong with current behavior text?

(Nok)

Summary of offline disc R3-204094
2 For the Chairman’s Notes
Propose the following:
R3-20823 rev [in 4290] – agreed

R3-20824 rev [in 4291] – agreed

3 Discussion 
3.1 Indication of delta configuration on Handover
Stage 2 (38.401) indicates that a request for delta configuration is indicated via presence of “source cell group configuration” signaled from CU to DU, and this mechanism is also applicable to inter-gNB HO as indicated in section 8.4.1.1.

<< excerpt from TS 38.401 >>

8.4
Multi-Connectivity operation
8.4.1
Secondary Node Addition
8.4.1.1
EN-DC
<< skip >>

1~8: refer to TS 37.340 [12]
a1. After receiving the SGNB ADDITION REQUEST message from MeNB, the gNB-CU sends the UE CONTEXT SETUP REQUEST message to the gNB-DU to create a UE context. As specified in 37.340 [12], in the course of a Secondary Node Change, the UE CONTEXT SETUP REQUEST message may contain source cell group configuration to allow gNB-DU to perform delta configuration.
a2. The gNB-DU responds to the gNB-CU with the UE CONTEXT SETUP RESPONSE message. In case the gNB-DU receives the UE CONTEXT SETUP REQUEST message without the source cell group configuration or in the course of a Secondary Node Change as specified in 37.340 [12] or if the gNB-DU decides to perform full configuration after receiving the source cell group configuration, it shall perform full configuration and indicate that it has applied full configuration in the UE CONTEXT SETUP RESPONSE message.
NOTE:
On Inter-gNB-CU Mobility, same method is performed to achieve full configuration and delta configuration.
<< end excerpt from TS 38.401 >>

However, there is ambiguity in Stage 3 regarding which IE signaled by CU is actually used to determine between delta/full configuration in the UE Context Setup procedure. The reason being that the source cell group configuration can be contained in either CellGroupConfig IE or sourceConfig IE within CU to DU RRC Information IE contained in the UE CONTEXT SETUP message. 

For the inter-gNB HO scenario, it is unclear whether the IE in (a), or the IE in (b) provides the indication.

(a) CellGroupConfig IE at top level of CU to DU RRC Information IE 

(b) sourceConfig IE within HandoverPreparationInformation IE contained in the CU to DU RRC Information IE
<< excerpt from TS 38.473 >>

If the HandoverPreparationInformation IE is included in the CU to DU RRC Information IE in the UE CONTEXT SETUP REQUEST message, the gNB-DU of the gNB acting as master node shall regard it as a reconfiguration with sync as defined in TS 38.331 [8]. The gNB-CU of the gNB acting as master node shall only initiate the UE Context Setup procedure for handover or secondary node addition when at least one DRB is setup for the UE. If the received CU to DU RRC Information IE does not include source cell group configuration, the gNB-DU shall generate the cell group configuration using full configuration. Otherwise, delta configuration is allowed.

<< end excerpt from TS 38.473 >>

Furthermore, the existing Stage 3 text regarding “source cell group configuration” is included within the procedural text paragraph regarding usage of HandoverPreparationInformation IE. However, in our view it is incorrect to assume that the referral is to (b) sourceConfig IE, given that for the handover case TS 38.331 indicates that sourceConfig IE is mandatory. Therefore, there is no way to actually indicate whether a full configuration is being pursued, as the sourceConfig IE within HandoverPreparationInformatio IE is always present for this scenario. 
Moreover, there is also no description at all for procedural text regarding usage of CellGroupConfig IE on top level. Hence, we see a gap with the existing specification requiring some updates. 
<< excerpt from TS 38.331 >>

· –
HandoverPreparationInformation
This message is used to transfer the NR RRC information used by the target gNB during handover preparation or UE context retrieval, e.g. in case of resume or re-establishment, including UE capability information. This message is also used for transferring the information between the CU and DU.

Direction: source gNB/source RAN to target gNB or CU to DU.

HandoverPreparationInformation message

-- ASN1START

-- TAG-HANDOVER-PREPARATION-INFORMATION-START

HandoverPreparationInformation ::=      SEQUENCE {

    criticalExtensions                      CHOICE {

        c1                                      CHOICE{

            handoverPreparationInformation          HandoverPreparationInformation-IEs,

            spare3 NULL, spare2 NULL, spare1 NULL

        },

        criticalExtensionsFuture            SEQUENCE {}

    }

}

HandoverPreparationInformation-IEs ::=  SEQUENCE {

    ue-CapabilityRAT-List                   UE-CapabilityRAT-ContainerList,

    sourceConfig                            AS-Config                                       OPTIONAL, -- Cond HO
    rrm-Config                              RRM-Config                                      OPTIONAL,

    as-Context                              AS-Context                                      OPTIONAL,

    nonCriticalExtension                    SEQUENCE {}                                     OPTIONAL

}

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

    ]]

}

AS-Context ::=                          SEQUENCE {

    reestablishmentInfo                     ReestablishmentInfo                             OPTIONAL,

    configRestrictInfo                      ConfigRestrictInfoSCG                           OPTIONAL,

    ...,

    [[  ran-NotificationAreaInfo            RAN-NotificationAreaInfo                        OPTIONAL

    ]],

    [[  ueAssistanceInformation             OCTET STRING (CONTAINING UEAssistanceInformation)  OPTIONAL   -- Cond HO2

    ]],

    [[

    selectedBandCombinationSN               BandCombinationInfoSN                           OPTIONAL

    ]]

}

ReestablishmentInfo ::=             SEQUENCE {

    sourcePhysCellId                        PhysCellId,

    targetCellShortMAC-I                    ShortMAC-I,

    additionalReestabInfoList               ReestabNCellInfoList                            OPTIONAL

}

ReestabNCellInfoList ::=        SEQUENCE ( SIZE (1..maxCellPrep) ) OF ReestabNCellInfo

ReestabNCellInfo::= SEQUENCE{

    cellIdentity                            CellIdentity,

    key-gNodeB-Star                         BIT STRING (SIZE (256)),

    shortMAC-I                              ShortMAC-I

}

RRM-Config ::=              SEQUENCE {

    ue-InactiveTime             ENUMERATED {

                                    s1, s2, s3, s5, s7, s10, s15, s20,

                                    s25, s30, s40, s50, min1, min1s20, min1s40,

                                    min2, min2s30, min3, min3s30, min4, min5, min6,

                                    min7, min8, min9, min10, min12, min14, min17, min20,

                                    min24, min28, min33, min38, min44, min50, hr1,

                                    hr1min30, hr2, hr2min30, hr3, hr3min30, hr4, hr5, hr6,

                                    hr8, hr10, hr13, hr16, hr20, day1, day1hr12, day2,

                                    day2hr12, day3, day4, day5, day7, day10, day14, day19,

                                    day24, day30, dayMoreThan30}                            OPTIONAL,

    candidateCellInfoList       MeasResultList2NR                                           OPTIONAL,

    ...,

    [[

    candidateCellInfoListSN-EUTRA      MeasResultServFreqListEUTRA-SCG                      OPTIONAL

    ]]

}

-- TAG-HANDOVER-PREPARATION-INFORMATION-STOP

-- ASN1STOP

	HandoverPreparationInformation field descriptions

	as-Context

Local RAN context required by the target gNB or DU.

	rrm-Config

Local RAN context used mainly for RRM purposes.

	sourceConfig

The radio resource configuration as used in the source cell.

	ue-CapabilityRAT-List

The UE radio access related capabilities concerning RATs supported by the UE. A gNB that retrieves MRDC related capability containers ensures that the set of included MRDC containers is consistent w.r.t. the feature set related information.

	ue-InactiveTime

Duration while UE has not received or transmitted any user data. Thus the timer is still running in case e.g., UE measures the neighbour cells for the HO purpose. Value s1 corresponds to 1 second, s2 corresponds to 2 seconds and so on. Value min1 corresponds to 1 minute, value min1s20 corresponds to 1 minute and 20 seconds, value min1s40 corresponds to 1 minute and 40 seconds and so on. Value hr1 corresponds to 1 hour, hr1min30 corresponds to 1 hour and 30 minutes and so on.


	AS-Config field descriptions

	rrcReconfiguration

Contains the RRCReconfiguration configuration as generated entirely by the MN.

	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.

	sourceSCG-EUTRA-Config

Contains the current dedicated SCG configuration in RRCConnectionReconfiguration message as specified in TS 36.331 [10] and generated entirely by the SN. In this version of the specification, the E-UTRA RRCConnectionReconfiguration message can only include the field scg-Configuration . This field is only used in NE-DC.

	sourceSCG-NR-Config

Contains the current dedicated SCG configuration in RRCReconfiguration message as generated entirely by the SN. In this version of the specification, the RRCReconfiguration message can only include fields secondaryCellGroup and measConfig. This field is only used in NR-DC.


	AS-Context field descriptions

	selectedBandCombinationSN

Indicates the band combination selected by SN in (NG)EN-DC, NE-DC, and NR-DC.

	ueAssistanceInformation

Includes for each UE assistance feature the information last reported by the UE, if any.


	RRM-Config field descriptions

	candidateCellInfoList
A list of the best cells on each frequency for which measurement information was available

	candidateCellInfoListSN-EUTRA

A list of EUTRA cells including serving cells and best neighbour cells on each serving frequency, for which measurement results were available. This field is only used in NE-DC. 


	Conditional Presence
	Explanation

	HO
	The field is mandatory present in case of handover within NR or UE context retrieval, e.g. in case of resume or re-establishment. The field is optionally present in case of handover from E-UTRA/5GC. Otherwise the field is absent.

	HO2
	The field is optionally present in case of handover within NR; otherwise the field is absent.


NOTE 1:
The following table indicates per source RAT whether RAT capabilities are included or not.

	Source RAT
	NR capabilites
	E-UTRA capabilities
	MR-DC capabilities

	NR
	Included
	May be included
	May be included

	E-UTRAN
	Included
	May be included
	May be included


NOTE 2:
The following table indicates, in case of inter-RAT handover from E-UTRA, which additional IEs are included or not:

	Source system
	sourceConfig
	rrm-Config
	as-Context

	E-UTRA/EPC
	Not included
	May be included
	Not included

	E-UTRA/5GC
	May be included, but only radioBearerConfig is included in the RRCReconfiguration.
	May be included
	Not included


<< end excerpt from TS 38.331 >>

Question 1. In the Handover scenario, which IE within CU to DU RRC Information IE provides the “source cell group configuration” referred in TS 38.473 procedural text? Is it (a) or is it (b)? 
· (a) CellGroupConfig IE at top level of CU to DU RRC Information IE 

· (b) sourceConfig IE within HandoverPreparationInformation IE

	Company
	Comment

	Nokia
	(a) CellGroupConfig IE at top level of CU to DU RC Information IE

	HW
	Not sure if there is any issue here. In our understanding, CellGroupConfig was introduced for resume case (see R3-185086), while sourceConfig IE within HandoverPreparationInformation is for inter-gNB HO case.

	Google
	For HO we shared the same view as HW and the original sentence applies to CG-ConfigInfo as well so the source cell group configuration also means sourceConfigSCG. And it applies to RRC Resume case. 

If there is ambiguity, we can make “If the received CU to DU RRC Information IE does not include source cell group configuration, the gNB-DU shall generate the cell group configuration using full configuration. Otherwise, delta configuration is allowed.” to a new paragraph.


Question 2. Should the existing procedural text in HandoverPreparationInformation IE be updated to clearly indicate which IE it refers to for “source cell group configuration”?

	Company
	Comment

	Nokia
	Yes

	HW
	Given the understanding for Question 1, maybe there is no need to clarify?

	Google
	Same as Q1.


Question 3. Add procedural text regarding usage of optional (a) CellGroupConfig IE at top level of CU to DU RRC Information IE (e.g., applicable for other scenarios other than handover)? 
	Company
	Comment

	Nokia
	Yes

	HW
	There is no harm to clarify, but the current wording restricts a bit, as HW and E/// commented on line, if you receive delta config, you can only do delta config, but current texts allows the flexibility of doing full config if you want.

	Google
	Same as Q1.


4 Conclusion, Recommendations [if needed]
Moderator summary: It is acknowledged that the “source cell group configuration” may refer to multiple IEs received within the CU to DU RRC Information IE. To avoid ambiguity in the specification, it is proposed to separate the procedural text referring to handling of “source cell group configuration” and its effect in regard to delta/full configuration into a separate paragraph to clearly distinguish that the text is applicable to other scenarios apart from handover.
Proposal 1: Clarify usage of “source cell group configuration” in procedural text for UE Context Setup procedure into a separate paragraph as proposed in [3][4].
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