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Introduction
In this contribution, we further discuss some RILs for which the Status is ToDo [1].
Discussion
On RIL [H104]
The RIL [H104] was provided for the following correction.
	MUSIM-MaxCC-r18 ::=                     SEQUENCE {
    musim-MaxCC-FR1-MCG-DL-r18                      INTEGER (1..32)                OPTIONAL,
musim-MaxCC-FR1-MCG-UL-r18                      INTEGER (1..32)                OPTIONAL,
	musim-MaxCC-FR2-MCG-DL-r18                      INTEGER (1..32)                OPTIONAL,
    musim-MaxCC-FR2-MCG-UL-r18                      INTEGER (1..32)                OPTIONAL,
	musim-MaxCC-FR1-SCG-DL-r18                      INTEGER (1..32)                OPTIONAL,
    musim-MaxCC-FR1-SCG-UL-r18                      INTEGER (1..32)                OPTIONAL,
	musim-MaxCC-FR2-SCG-DL-r18                      INTEGER (1..32)                OPTIONAL,
    musim-MaxCC-FR2-SCG-UL-r18                      INTEGER (1..32)                OPTIONAL
}


Currently, the UE preference for maximum number of CCs for MUSIM is reported in per-UE level, however, we think the current granularity is too coarse. From UE side, the processing resources required for different frequency ranges are usually different considering different SCS. For example, for a FR1+FR2 combination supporting 5 CC in total reported in the capability information, the supported SCS for FR2 may be much higher than FR1. In this case, when the UE has temporary capability restriction due to MUSIM purpose, to reserve certain processing capability for the SIM-B, the UE may have the preference of two FR1 CC, or one FR1 CC plus two FR2 CC. In other words, the reported maximum CC numbers cannot always be divided freely between FR1 and FR2. 
Besides, considering the scenario of NR-DC, a mix of FR1 and FR2 has been a typical deployment for NR-DC, e.g. FR1 MCG+FR2 SCG. In this case, a finer granularity to indicate the maximum CCs for a certain frequency range of a certain cell group is considered necessary for better flexibility.
Observation 1: It is beneficial to indicate the maximum number of CCs in per-FR per CG level considering different resources are required for different frequency ranges.
Proposal 1: Agree RIL [H104] to support maximum number of CCs reported in per-FR per-CG level.
On RIL [H105][H106]
The RILs [H105], [106] were to provide clarification in field description for musim-AffectedBandsList/ musim-AvoidedBandsList.
	[Proposed Change]: Add the following text in this field description:
The band(s) and/or combination(s) of bands is a subset of the band combination(s) indicated in UECapabilityInformation message.
[Comments]:
Samsung (Aby): This need to be discussed. UE may not know what are the bands indicated in UECapabilityInformation, as the UE capabilities are stored in the core network and UE may move to RRC_IDLE and then back to RRC_CONNECTED before receiving the band filter. I am also not sure if there is any need to specify these, because it can be well handled by network implementation. 


Based on the comment, we agree that UE may not know which set of capabilities from the earlier reported UECapabilityInformation is used by the gNB, but we think this can be handled by network implementation, e.g. by setting proper MUSIM filter. As in the example below, the NW sets the MUSIM filter based on UE capability from CN. The case we intend to avoid is reporting of {band E} or {BC C+E} which is not indicated in UE capability, the network cannot understand/configure such band combination.
[image: ]
We already adopt similar description in the specification for power saving UAI, e.g., the reported the number of CC/BW/MIMO layers should be within the current active configuration. However, for MUSIM UAI, the basis is not the current configuration and should be UE capability. The clarification can be: the band(s) and/or combination(s) of bands is a subset of the band combination(s) in UE capability.
	reducedCCsDL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink SCells indicated by the field, to address overheating or power saving.
When indicated to address overheating, this maximum number includes SCells of the NR MCG, PSCell and SCells of the SCG. This maximum number only includes PSCell and SCells of the SCG in (NG)EN-DC.
When indicated to address power saving, this maximum number includes PSCell and SCells of the cell group that this UE assistance information is associated with. The maximum number of downlink SCells can only range up to the current active configuration when indicated to address power savings.

	reducedMaxBW-FR1
Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all downlink carrier(s) and across all uplink carrier(s) of FR1, to address overheating or power saving. This field is allowed to be reported only when UE is configured with serving cell(s) operating on FR1. The aggregated bandwidth across all downlink carrier(s) of FR1 is the sum of bandwidth of active downlink BWP(s) across all activated downlink carrier(s) of FR1. The aggregated bandwidth across all uplink carrier(s) of FR1 is the sum of bandwidth of active uplink BWP(s) across all activated uplink carrier(s) of FR1. If the field is absent from the MaxBW-Preference IE or the OverheatingAssistance IE, it is interpreted as the UE having no preference on the maximum aggregated bandwidth of FR1.
When indicated to address overheating, this maximum aggregated bandwidth includes carrier(s) of FR1 of both the NR MCG and the SCG. This maximum aggregated bandwidth only includes carriers of FR1 of the SCG in (NG)EN-DC. Value mhz0 is not used when indicated to address overheating.
When indicated to address power saving, this maximum aggregated bandwidth includes carrier(s) of FR1 of the cell group that this UE assistance information is associated with. The aggregated bandwidth can only range up to the current active configuration when indicated to address power savings.

	reducedMIMO-LayersFR1-DL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink MIMO layers of each serving cell operating on FR1 indicated by the field, to address overheating or power saving. This field is allowed to be reported only when UE is configured with serving cells operating on FR1. The maximum number of downlink MIMO layers can only range up to the maximum number of MIMO layers configured across all activated downlink carrier(s) of FR1 in the cell group when indicated to address power savings.


Observation 2: There exists some clarification in field description for power saving UAI, e.g., the reported the number of CC/BW/MIMO layers should be within the current active configuration.
Proposal 2: Agree RILs [H105][H106] with the proposed text to the field description: “The band(s) and/or combination(s) of bands is a subset of the band combination(s) in UE capability”.
On RIL [H108][H109]
The RIL [H108] is correction for needForGapsInfoNR-r16 field in HandoverPreparationInformation IE.
	needForGapsInfoNR
Includes measurement gap requirement information of the UE for NR target bands (see NOTE x).


NOTE x	The field considers measurement gap requirement information in RRCReconfigurationComplete message, RRCResumeComplete message and UEAssistanceInformation message for MUSIM, if reported.
The RIL [H109] is correction for ueAssistanceInformation field in HandoverPreparationInformation IE.
	ueAssistanceInformation
Includes for each UE assistance feature the information last reported by the UE, if any, except for measurement gap requirement information for MUSIM.



During handover, the UAI last reported by UE will be transferred from Source Node to Target Node. Thus, the existing field ueAssistanceInformation in HandoverPreparationInformation IE can be reused to transfer MUSIM UAI.
Observation 3: The existing field ueAssistanceInformation in HandoverPreparationInformation IE can be reused to transfer MUSIM UAI.
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
}

[bookmark: _Hlk155620964]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
    ]],
    [[
    configRestrictInfoDAPS-r16              ConfigRestrictInfoDAPS-r16                          OPTIONAL,
    sidelinkUEInformationNR-r16             OCTET STRING                                        OPTIONAL,
    sidelinkUEInformationEUTRA-r16          OCTET STRING                                        OPTIONAL,
    ueAssistanceInformationEUTRA-r16        OCTET STRING                                        OPTIONAL,
    ueAssistanceInformationSCG-r16          OCTET STRING (CONTAINING UEAssistanceInformation)   OPTIONAL,   -- Cond HO2
    needForGapsInfoNR-r16                   NeedForGapsInfoNR-r16                               OPTIONAL
    ]],
    [[
    configRestrictInfoDAPS-v1640            ConfigRestrictInfoDAPS-v1640                        OPTIONAL
    ]],
    [[
    needForGapNCSG-InfoNR-r17               NeedForGapNCSG-InfoNR-r17                           OPTIONAL,
    needForGapNCSG-InfoEUTRA-r17            NeedForGapNCSG-InfoEUTRA-r17                        OPTIONAL,
    mbsInterestIndication-r17               OCTET STRING (CONTAINING MBSInterestIndication-r17) OPTIONAL
    ]]
}
	[bookmark: _Hlk155622014]needForGapsInfoNR
Includes measurement gap requirement information of the UE for NR target bands.

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


The measurement gap requirement reported in MUSIM assistance information can be transferred from Source Node to Target Node by the existing field. However, the measurement gap requirement can also be reported in RRCReconfigurationComplete message and RRCResumeComplete message, and can be transferred from Source Node to Target Node by needForGapsInfoNR-r16 field in HandoverPreparationInformation message which is irrelevant to MUSIM assistance information reporting.
Taking this example into account: the UE transmits the ‘needForGaps A’ in RRCReconfigurationComplete message, then transmits the ‘needForGaps B’ in UAI message for MUSIM operation. When handover happens, if the Source Node indicates ‘needForGaps A’ in needForGapsInfoNR-r16 field and indicates ‘needForGaps B’ in ueAssistanceInformation in HandoverPreparationInformation message, the Target Node has no idea which measurement gap requirement should be used, which may lead to incorrect configuration for measurement gap(s). 
[image: ]
Fig. 1 Signalling transmission for measurement gap requirement
To solve the issue above, the Source Node should only transfer the latest measurement gap requirement reported by the UE to Target Node among RRCReconfigurationComplete, RRCResumeComplete and UAI message. For example, if the latest measurement gap requirement is reported in RRCReconfigurationComplete / RRCResumeComplete message, the Source Node only indicates measurement gap requirement in needForGapsInfoNR-r16 field, if the latest measurement gap requirement is reported in UAI message, the Source Node only indicates measurement gap requirement in ueAssistanceInformation field. However, this way makes gNB’s implementation complicated.
The simpler way is that the Source Node always transmits the latest measurement gap requirement in needForGapsInfoNR-r16 field, and does not need to include measurement gap requirement in ueAssistanceInformation field. This way additionally provides better compatibility, the Target Node not supporting temporary capability restriction function but supporting Rel-16 measurement gap reporting can still understand the latest measurement gap requirement.
For above solution, company commented that the restriction on ueAssistanceInformation field is not needed. If the source node and target node clearly know that the latest/valid measurement gap requirement is included in needForGapsInfoNR-r16 field, the value in ueAssistanceInformation field can be meaningless. And the source node can still transfer ueAssistanceInformation field with measurement gap requirement as reported by UE, without additional processing. This is also a feasible solution, then we rely on the field description for needForGapsInfoNR-r16 field, which should be normative text. The TP is provided as below:
	needForGapsInfoNR
Includes measurement gap requirement information of the UE for NR target bands. The field considers measurement gap requirement information last reported by the UE in RRCReconfigurationComplete message, RRCResumeComplete message and UEAssistanceInformation message for MUSIM, if any.



Proposal 3: RAN2 to discuss the following options for RILs [H108][H109]:
· Option 1: Agree RILs [H108][H109], in HandoverPreparationInformation message, the Source Node always transmits the latest measurement gap requirement in needForGapsInfoNR-r16 field considering RRCReconfigurationComplete, RRCResumeComplete and UAI message, and does not need to include measurement gap requirement in ueAssistanceInformation field.
· Option 2: Agree intention of RIL [H108] and change it to normative text, and RIL [109] can be rejected. The wording can be:
	needForGapsInfoNR
Includes measurement gap requirement information of the UE for NR target bands. The field considers measurement gap requirement information last reported by the UE in RRCReconfigurationComplete message, RRCResumeComplete message and UEAssistanceInformation message for MUSIM, if any.



Conclusion
In this contribution, we further discuss some RILs and have the following observations and proposal:
Observation 1: It is beneficial to indicate the maximum number of CCs in per-FR per CG level considering different resources are required for different frequency ranges.
[bookmark: _GoBack]Observation 2: There exists some clarification in field description for power saving UAI, e.g., the reported the number of CC/BW/MIMO layers should be within the current active configuration.
Observation 3: The existing field ueAssistanceInformation in HandoverPreparationInformation IE can be reused to transfer MUSIM UAI.

On RIL [H104]
Proposal 1: Agree RIL [H104] to support maximum number of CCs reported in per-FR per-CG level.

On RIL [H105][H106]
Proposal 2: Agree RILs [H105][H106] with the proposed text to the field description: “The band(s) and/or combination(s) of bands is a subset of the band combination(s) in UE capability”.

On RIL [H108][H109]
Proposal 3: RAN2 to discuss the following options for RILs [H108][H109]:
· Option 1: Agree RILs [H108][H109], in HandoverPreparationInformation message, the Source Node always transmits the latest measurement gap requirement in needForGapsInfoNR-r16 field considering RRCReconfigurationComplete, RRCResumeComplete and UAI message, and does not need to include measurement gap requirement in ueAssistanceInformation field.
· Option 2: Agree intention of RIL [H108] and change it to normative text, and RIL [109] can be rejected. The wording can be:
	needForGapsInfoNR
Includes measurement gap requirement information of the UE for NR target bands. The field considers measurement gap requirement information last reported by the UE in RRCReconfigurationComplete message, RRCResumeComplete message and UEAssistanceInformation message for MUSIM, if any.
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