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1. Introduction

The summary of open issues [1] listed the following issues for network switching without leaving RRC_CONNECTED:
	Cat2: pre117 -e offline
OI1-3: Whether Adopt the list with ToAddModList/ToReleaseList in RRCReconfiguration for the scheduling gap configuration and Introduce gap ID in RRCReconfiguration message for MUSIM to identify each configured gap, and support modification or release of gaps via gap ID. 

OI1-5: what is the maximum value of the prohibit timer for MUSIM UAI without leaving RRC_CONNECTED state?
OI5-3: Whether to store MUSIM assistance configuration (e.g. musim-AssistanceConfig) and MUSIM gap configuration (e.g. musim-GapConfig) in the UE Inactive AS context. If stored, when to release or any need to restore during RRC connection resume procedure.
OI5-4: When to release MUSIM assistance configuration (e.g. musim-AssistanceConfig) and MUSIM gap configuration (e.g. musim-GapConfig) during RRC connection re-establishment procedure. 

Cat3: Contributions are invited and treated
OI1-4: How does the UE indicate MUSIM gap release? 

Cat4: Contributions are ok however they can be treated best effort 
OI1-6: FFS indication from UE in UAI on the criticality or need for the gap location to be maintained at the same position as requested.
OI1-7: FFS UE behaviour until it received Network configuration related to gaps after requesting for gaps.
OI1-8: FFS UE behaviour during the gap duration that requested to be released in the UAI message
OI2-5: FFS UE behaviour when request of leaving RRC Connected is triggred for MUSIM or Power saving, but there is an on going procedure for Power sacing or MUSIM.
OI2-6: Whether busy indication is supported by network or not should be indicated to UE?


In this contribution, we discuss the above open issues and provide our views.
2. Discussion
2.1 Cat-2 issues:

OI1-3: Whether Adopt the list with ToAddModList/ToReleaseList in RRCReconfiguration for the scheduling gap configuration and Introduce gap ID in RRCReconfiguration message for MUSIM to identify each configured gap, and support modification or release of gaps via gap ID
Since the NW can configure at most three MUSIM gaps for the UE, and the NW may need to add a new MUSIM gap for the UE or release a MUSIM gap for the UE in accordance with the UE’s preference for the MUSIM gap, it is reasonable that the NW can add or release the gap in the RRC reconfiguration message for the UE whenever it is needed. To release a gap for the UE, it is signalling efficient to use the gap ID instead of using the specific gap configuration to indicate the gap to the UE in the ToReleaseList. Furthermore, to achieve this, the gap ID should be also included when the NW adds a gap for the UE. However, this does not mean that the UE should also include the gap ID in the UAI message when the UE requests a MUSIM gap from the NW. Actually, there is no need to include the gap ID in the UAI message, and it is enough that the NW configures the corresponding gap ID when it adds a MUSIM gap in the ToAddModList. 
Proposal 1: Add the list with ToAddModList/ToReleaseList in RRCReconfiguration for the MUSIM gap configuration.
Proposal 1a: When the NW configures a new MUSIM gap for the UE, the NW configures a corresponding Gap Index in the ToAddModList together with the gap pattern configurations. When the NW releases a MUSIM gap for the UE, the NW indicates the Gap Index of the gap to be released in the ToReleaseList.

OI1-5: what is the maximum value of the prohibit timer for MUSIM UAI without leaving RRC_CONNECTED state?
As most of the prohibit timers except the one for overheating assistance information have a maximum value of 30s, the same maximum value can also be applied to prohibit timer for MUSIM UAI.
Proposal 2: The maximum value of the prohibit timer could be 30s.
OI5-3: Whether to store MUSIM assistance configuration (e.g. musim-AssistanceConfig) and MUSIM gap configuration (e.g. musim-GapConfig) in the UE Inactive AS context. If stored, when to release or any need to restore during RRC connection resume procedure.
Like other assistance configurations and other radio resource configurations, the MUSIM assistance configuration and the MUSIM gap configuration are also to be stored in the UE Inactive AS context when the UE moves from RRC connected state to RRC inactive state. 
Proposal 3: The UE shall store the MUSIM assistance configuration, i.e. musim-GapAssistanceConfig and musim-LeaveAssistanceConfig and MUSIM gap configuration, i.e musim-GapConfig in the UE Inactive AS context.
When the UE initiates the RRC connection resume procedure, the UE should release MUISM assistance configuration just like the other assistance information.
Proposal 3a: The UE shall release the MUSIM assistance configuration, i.e. musim-GapAssistanceConfig and musim-LeaveAssistanceConfig upon the UE initiates the RRC connection resume procedure.
For the MUSIM gap configuration, considering that the new serving cell may not support the MUSIM gap feature for the UE and the new serving cell cannot release the MUSIM gap in the RRCResume message, the UE should release the gap configuration and stop using the MUSIM gap when it initiates the RRC connection resume procedure. Otherwise, the UE may miss the message(s) from the new servicing cell during the RRC connection resume procedure if it keeps using the gaps configured by the old serving cell.
Proposal 3b: The UE shall release the MUSIM gap configuration upon the UE initiates the RRC connection resume procedure.
OI5-4: When to release MUSIM assistance configuration (e.g. musim-AssistanceConfig) and MUSIM gap configuration (e.g. musim-GapConfig) during RRC connection re-establishment procedure.
For the MUSIM assistance configuration, same proposal as for the RRC resume procedure is also applied for the RRC connection reestablishment procedure. 
Proposal 4a: The UE shall release the MUSIM assistance configuration, i.e. musim-GapAssistanceConfig and musim-LeaveAssistanceConfig upon the UE initiates the RRC connection re-establishment procedure.

For the legacy measurement gap, the UE shall autonomously release it when the UE receives the RRCReestablishment message instead of upon initiating the RRC connection re-establishment procedure. In [5], it is proposed to apply the same principle for the MUSIM gap configuration. However, we think the two gap configurations are different. The new serving cell may not support the MUSIM gap feature, so in this case it cannot interpret the MUSIM gap configured by the old serving cell in the UE context. If the UE still keeps using the MUSIM gap when it initiates the RRC re-establishment procedure, it may miss the reception the RRCReestablishment message. For such reason, the UE should release the MUSIM gap configuration upon it initiates the RRC re-establishment procedure.
Proposal 4b: The UE shall release the MUSIM gap configuration upon the UE initiates the RRC connection re-establishment procedure.
2.2 Cat-3 issues:
OI1-4: How does the UE indicate MUSIM gap release?
In RAN2#116bis-e meeting, different solutions for UE to indicate the release of the gap pattern(s) were discussed in the email discussion [3] and the following two alternative solutions were shortlisted:

	Alt 1: If the UEAssistanceInformation does not include a field for aperiodic or periodic gap preference, it indicates no preference for the corresponding field for aperiodic or periodic gap.

Alt 2: Each MUSIM gap configured by network A is associated with an index, UE can indicate which MUSIM gap should be released by including the corresponding MUSIM gap index into UEAssistanceInformation Message.


The following agreement was made [2]:

	FFS on UAI details (alt1 or alt2). Companies are requested to provide corresponding Stage-3 CRs to next meeting.


UE can provide suggested gap pattern(s) in UAI message, and the network can configure and release the gap pattern(s) based on UAI message from the UE. For example, if the SI reception is triggered in NW B, the UE can send UAI message to NW A to request gap pattern. After the SI reception is finished in NW B, UE can indicate to the NW A to release this gap pattern. For the UAI framework, there is no “delta configuration” within each feature (e.g. MUSIM assistance information is a separate feature) in UAI in both LTE and NR. Alt.1 would keep this principle and no issue is identified with it. With Alt.1, the presence of suggested gap pattern(s) indicates that these gap pattern(s) are requested by the UE, and the absence of suggested gap pattern(s) (indicated before) indicates that these gap pattern(s) are preferred to be released by the UE. Following is an example with using Alt.1: 

If the UE prefers to have 3 gaps, it sends first the UAI message with details of the gaps. And later on if it wants to release 2 of those gaps and have one new gap, it will send another UAI message as explained below:

· The UE first sends the UAI message with MUSIM-GapPreferenceList-r17 including three MUSIM-GapInfo-r17, i.e. {MUSIM-GapInfo-r17-1, MUSIM-GapInfo-r17-2, MUSIM-GapInfo-r17-3}. It means UE requests three gap patterns with gap information provided in MUSIM-GapInfo-r17-1, MUSIM-GapInfo-r17-2, MUSIM-GapInfo-r17-3.

· The UE then sends the UAI message with MUSIM-GapPreferenceList-r17 including two MUSIM-GapInfo-r17, i.e. {MUSIM-GapInfo-r17-1, MUSIM-GapInfo-r17-4} It means UE indicates release of gap patterns with gap information provided in {MUSIM-GapInfo-r17-2, MUSIM-GapInfo-r17-3}, and requests one new gap pattern with gap information provided in MUSIM-GapInfo-r17-4.

However, Alt.2 would break the current principle and we don't see any significant benefit that Alt.2 can provide over Alt.1. Hence we prefer Alternative 1.
Proposal 5: If the UEAssistanceInformation does not include a field for aperiodic or periodic gap preference, it indicates no preference for the corresponding field for aperiodic or periodic gap.
2.3 Cat4 open issues

Below table contains the input provided in [1] by the proponents of the open issues:

	Number
	Open Issue
	Proponent’s Comment

	1
	OI1-6: FFS indication from UE in UAI on the criticality or need for the gap location to be maintained at the same position as requested.
	RAN4 discussions indicates that if MG overlpas with MUSIM requested gap, UE should do NTWK-A operation on the MG-Gap not MUSIM operation. This will result in UE not monitoring PO in this stage leading to paging collision.

	 2
	OI1-7: FFS UE behaviour until it received Network configuration related to gaps after requesting for gaps.
	Whether UE can start using the requested gaps until receiving network configuration or need to wait until network configuration is not clear. In case if network command is not provided can UE continue to use the requested gaps ?

	3
	OI1-8: FFS UE behaviour during the gap duration that requested to be released in the UAI message
	When UE request to release a gap pattern in a UAI message, whether it can be scheduled during the gap duration after snding the UAI message but before receving the response message?

	4
	OI2-5: FFS UE behaviour when request of leaving RRC Connected is triggred for MUSIM or Power saving, but there is an on going procedure for Power sacing or MUSIM.
	What is the UE behaviour when request leaving of RRC connection has been initiated for MUSIM but requesting of leaving RRC Connection for power saving is triggered? 

What is the UE behaviour when request leaving of RRC connection has been initiated for power saving but requesting of leaving RRC Connection for MUSIM is triggered?

	5
	OI2-6: Whether busy indication is supported by network or not should be indicated to UE?
	After UE B receives paging from network B, the UE B would like to reject the paging and transmit busy indication to network B. However, the UE B is not aware of whether the serving cell supports busy indication or not. Therefore, the network B needs to indicate UE whether busy indication is supported or not via system information.


OI1-6: FFS indication from UE in UAI on the criticality or need for the gap location to be maintained at the same position as requested.
Our understanding is that RAN4 did not make agreement and majority opined in RAN4 to not define any such UE behaviour. Hence RAN2 does not need to address this. If at all, there is a paging collision, UE implementation can handle it.

OI1-7: FFS UE behaviour until it received Network configuration related to gaps after requesting for gaps.
When UE requests the NW for MUSIM gaps, it has to wait until it receives the MUSIM gap configuration from the NW. If UE does not receive the MUSIM gap configuration, it can request the NW again. There is no need to define UE behaviour before it receives configuration from the NW.

OI1-8: FFS UE behaviour during the gap duration that requested to be released in the UAI message

Similar to OI1-7, when UE requests the NW to release the MUSIM gaps, it has to wait until it receives the RRCReconfiguration message indicating the release of the MUSIM gaps. There is no need to define autonomous release of the MUSIM gaps by the UE.

OI2-5: FFS UE behaviour when request of leaving RRC Connected is triggred for MUSIM or Power saving, but there is an on going procedure for Power saving or MUSIM.
The scenario is a corner case and does not need to be specified. UE implementation can handle this.
OI2-6: Whether busy indication is supported by network or not should be indicated to UE?
Busy indication (or Reject Paging) belongs to NAS UE capabilities for the MUSIM features. UE AS can get the information from UE NAS if CN supports Busy Indication or not. Hence there is no need to define any new signalling. 
Proposal 6: RAN2 does not need to address any of the Cat4 open issues.
3. Conclusion

In this contribution, we have discussed the remaining open issues for network switching without leaving RRC_CONNECTED and proposed the following:
Proposal 1: Add the list with ToAddModList/ToReleaseList in RRCReconfiguration for the MUSIM gap configuration.

Proposal 1a: When the NW configures a new MUSIM gap for the UE, the NW configures a corresponding Gap Index in the ToAddModList together with the gap pattern configurations. When the NW releases a MUSIM gap for the UE, the NW indicates the Gap Index of the gap to be released in the ToReleaseList.
Proposal 2: The maximum value of the prohibit timer could be 30s.

Proposal 3: The UE shall store the MUSIM assistance configuration, i.e. musim-GapAssistanceConfig and musim-LeaveAssistanceConfig and MUSIM gap configuration, i.e musim-GapConfig in the UE Inactive AS context.
Proposal 3a: The UE shall release the MUSIM assistance configuration, i.e. musim-GapAssistanceConfig and musim-LeaveAssistanceConfig upon the UE initiates the RRC connection resume procedure.
Proposal 3b: The UE shall release the MUSIM gap configuration upon the UE initiates the RRC connection resume procedure.

Proposal 4a: The UE shall release the MUSIM assistance configuration, i.e. musim-GapAssistanceConfig and musim-LeaveAssistanceConfig upon the UE initiates the RRC connection re-establishment procedure.
Proposal 4b: The UE shall release the MUSIM gap configuration upon the UE initiates the RRC connection re-establishment procedure.
Proposal 5: If the UEAssistanceInformation does not include a field for aperiodic or periodic gap preference, it indicates no preference for the corresponding field for aperiodic or periodic gap.

Proposal 6: RAN2 does not need to address any of the Cat4 open issues.
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Annex 1: Text Proposal for “OI1-3”
Following are the text proposal in 38.331 for OI1-3 based on the running 38.331 CR for MUSIM [4].
START OF FIRST CHANGE
5.3.5.3
Reception of an RRCReconfiguration by the UE
==============SKIP===============
1>
if the RRCReconfiguration message includes the musim-GapConfig:

2>
if musim-GapToReleaseList is included:
3>
for each musim-GapId included in the musim-GapToReleaseList:

4> remove the musim-GapInfo corresponding to the musim-GapId from musim-GapConfig.
2>
if musim-GapToAddModList is included:

3>
for each musim-GapId included in the musim-GapToAddModList:

4> add the musim-GapInfo corresponding to the musim-GapId to musim-GapConfig.

END OF FIRST CHANGE
START OF SECOND CHANGE
6.3.2
Radio resource control information elements
==============SKIP===============
–
MUSIM-GapConfig
The IE MUSIM-GapConfig specifies the MUSIM gap configuration and controls setup/release.

MUSIM-GapConfig information element

-- ASN1START

-- TAG-MEASGAPCONFIG-START

MUSIM-GapConfig-r17 ::=                   SEQUENCE {

    musim-gapUE-r17                               SetupRelease {MUSIM-GapConfig-r17}                                              OPTIONAL    -- Need M

}

MUSIM-GapConfig-r17 ::=                  SEQUENCE {


musim-GapToReleaseList-r17       SEQUENCE (SIZE (1..3)) OF MUSIM-GapId-r17 OPTIONAL,

musim-GapToAddModList-r17        MUSIM-GapToAddModList-r17                OPTIONAL,
   ...

}

MUSIM-GapToAddModList-r17 ::= SEQUENCE (SIZE (1..3)) OF MUSIM-GapInfo-r17

MUSIM-GapInfo-r17 ::=          SEQUENCE {

    musim-GapId-r17                   INTEGER (0..2),
    musim-Starting-SFN-AndSubframe-r17     MUSIM-Starting-SFN-AndSubframe-r17         OPTIONAL, -- Cond aperiodic

    musim-GapLength-r17                    ENUMERATED {ms4, ms5dot5, ms6, ms10, ms20}         OPTIONAL, 

musim-GapRepetitionAndOffset-r17       CHOICE {

        ms20-r17                            INTEGER (0..19),

        ms40-r17                            INTEGER (0..39),

        ms80-r17                            INTEGER (0..79),

        ms160-r17                           INTEGER (0..159),

        ms320-r17                           INTEGER (0..319),

        ms640-r17                           INTEGER (0..639),

        ms1280-r17                          INTEGER (0..1279),

        ms2560-r17                          INTEGER (0..2559),

        ...

}         OPTIONAL -- Cond periodic

}

MUSIM-Starting-SFN-AndSubframe-r17 ::=            SEQUENCE {

    starting-SFN-r17            INTEGER (0..1023),

    startingSubframe-r17        INTEGER (0..9)

}

-- TAG-MEASGAPCONFIG-STOP

-- ASN1STOP

	MUSIM-GapConfig field descriptions

	musim-gapUE

Indicates MUSIM gap configuration that applies to all frequencies (FR1 and FR2).


END OF SECOND CHANGE
Annex 2: Text Proposal for “OI1-5”
Following are the text proposal in 38.331 for OI1-5based on the running 38.331 CR for MUSIM [4].

START OF FIRST CHANGE
6.3.4
Other information elements
–
OtherConfig
==============SKIP===============
OtherConfig-v17xy ::=           SEQUENCE {

    musim-GapAssistanceConfig-r17     SetupRelease {MUSIM-GapProhibitTimer}                            OPTIONAL, -- Need M 
    musim-LeaveAssistanceConfig-r17     SetupRelease {MUSIM-LeaveWithoutResponseTimer}                            OPTIONAL, -- Need M 
    ...

}

MUSIM-GapProhibitTimer ::= ENUMERATED{s0, s0dot5, s1, s2, s3, s4, s5, s6, s7, s8, s9, s10,

                           s20, s30, infinity, spare1}

MUSIM-LeaveWithoutResponseTimer ::= ENUMERATED{FFS}

	maxCC-PreferenceProhibitTimer

Prohibit timer for preferred number of carriers assistance information reporting. Value in seconds. Value s0 means prohibit timer is set to 0 seconds, value s0dot5 means prohibit timer is set to 0.5 seconds, value s1 means prohibit timer is set to 1 second and so on.

	musim-GapAssistanceConfig

Configuration for the UE to report assistance information without leaving RRC_CONNECTED for MUSIM purpose.

	musim-LeaveAssistanceConfig

Configuration for the UE to report assistance information for leaving RRC_CONNECTED for MUSIM purpose.

	musim-GapProhibitTimer
Prohibit timer for MUSIM assistance information reporting without leaving RRC_CONNECTED. Value in seconds. Value s0 means prohibit timer is set to 0 seconds, value s0dot5 means prohibit timer is set to 0.5 seconds, value s1 means prohibit timer is set to 1 second and so on.


END OF FIRST CHANGE
START OF SECOND CHANGE
5.7.4.2
Initiation
==============SKIP===============
1>
if configured to provide MUSIM assistance information without leaving RRC_CONNECTED and timer T3yy is not running:
2>
if the UE needs the MUSIM gap or if the current MUSIM assistance information is different from the one indicated in the last transmission of the UEAssistanceInformation message:
3>
initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide MUSIM assistance information;

3>
start the timer T3yy with the timer value set to the musim-GapProhibitTimer;
END OF SECOND CHANGE
Annex 3: Text Proposal for “OI5-3”
Following are the text proposal in 38.331 for OI5-3 based on the running 38.331 CR for MUSIM [4].
START OF CHANGE
5.3.13.2
Initiation

==============SKIP===============
1>
release referenceTimePreferenceReporting from the UE Inactive AS context, if stored;

1>
release sl-AssistanceConfigNR from the UE Inactive AS context, if stored;
1> release musim-GapAssistanceConfig and musim-LeaveAssistanceConfig, if stored;
1> release the MUSIM gap configuration indicated by musim-GapConfig, if configured
1>
apply the CCCH configuration as specified in 9.1.1.2;

1>
apply the timeAlignmentTimerCommon included in SIB1;

1>
start timer T319;

1> set the variable pendingRNA-Update to false;
1>initiate transmission of the RRCResumeRequest message or RRCResumeRequest1 in accordance with 5.3.13.3.
END OF CHANGE
Annex 4: Text Proposal for “OI5-4”
Following are the text proposal in 38.331 for OI5-4 based on the running 38.331 CR for MUSIM [4].

START OF CHANGE
5.3.7.2
Initiation

==============SKIP===============
2>
release sl-AssistanceConfigNR, if configured;

2>
release obtainCommonLocation, if configured;

2> release musim-GapAssistanceConfig and musim-LeaveAssistanceConfig, if configured;

2> release the MUSIM gap configuration indicated by the musim-GapConfig, if configured;
1>
if any DAPS bearer is configured:
END OF CHANGE
Annex 5: Text Proposal for “OI1-4”
Following are the text proposal for Alt.1 based on the running 38.331 CR for MUSIM [4].

START OF FIRST CHANGE
5.7.4.3
Actions related to transmission of UEAssistanceInformation message

==============SKIP===============
1>
if transmission of the UEAssistanceInformation message is initiated to provide MUSIM assistance information according to 5.7.4.2: 

2> include the MUSIM-Assistance in the UEAssistaceInformation message;
2>
if the UE has a preference for a MUSIM gap:

3> include musim-GapPreferenceList in the MUSIM-Assistance;
3> set the MUSIM-GapInfo to the preferred values;

2> else if the UE has no preference for a MUSIM gap that was included in the musim-   GapPreferenceList of the last transmission of the UEAssistanceInformation message:


3> do not include the MUSIM-GapInfo in the MUSIM-Assistance for the concerned MUSIM gap;
2>
else if the UE has no preference for any MUSIM gap:

3>do not include musim-GapPreferenceList in the MUSIM-Assistance;
END OF FIRST CHANGE
START OF SECOND CHANGE
6.2.2
Message definitions

==============SKIP===============
MUSIM-Assistance-r17 ::=                  SEQUENCE {


musim-PreferredRRC-State-r17      ENUMERATED {IDLE, INACTIVE}             OPTIONAL,


musim-GapPreferenceList-r17        MUSIM-GapPreferenceList-r17                OPTIONAL,
   ...

}

MUSIM-GapPreferenceList-r17 ::= SEQUENCE (SIZE (1..3)) OF MUSIM-GapInfo-r17

MUSIM-GapInfo-r17 ::=          SEQUENCE {

    musim-Starting-SFN-AndSubframe-r17     MUSIM-Starting-SFN-AndSubframe-r17         OPTIONAL,

    musim-GapLength-r17                    ENUMERATED {ms4, ms5dot5, ms6, ms10, ms20}, 

musim-GapRepetitionAndOffset-r17       CHOICE {

        ms20-r17                            INTEGER (0..19),

        ms40-r17                            INTEGER (0..39),

        ms80-r17                            INTEGER (0..79),

        ms160-r17                           INTEGER (0..159),

        ms320-r17                           INTEGER (0..319),

        ms640-r17                           INTEGER (0..639),

        ms1280-r17                          INTEGER (0..1279),

        ms2560-r17                          INTEGER (0..2559),

        ...

}         OPTIONAL -- Cond periodic

}

MUSIM-Starting-SFN-AndSubframe-r17 ::=            SEQUENCE {

    starting-SFN-r17            INTEGER (0..1023),

    startingSubframe-r17        INTEGER (0..9)

}

	minSchedulingOffsetPreference

Indicates the UE's preferences on minimumSchedulingOffset of cross-slot scheduling for power saving.

	musim-GapLength
Indicates the length of the UE’s preferred MUSIM gap.

	musim-GapOffset
Indicates the gap offset of the UE’s preferred MUSIM gap.

	musim-GapRepetitionAndOffset
Indicates the gap repetition period and gap offset of the UE’s preferred MUSIM gap(s).

	musim-GapPreferenceList
Indicates the MUSIM gap(s) that the UE prefers to be configured. If a MUSIM-GapInfo that was included in musim-GapPreferenceList in the last transmission of the UEAssistanceInformation is absent, it is interpreted as the UE having no preference for the MUSIM gap.

	musim- PreferredRRC-State
Indicates the UE’s preferred RRC state when leaving RRC_CONNECTED.

	musim-Start-SFN-AndSubframe

Indicates gap starting position for UE’s preferred aperiodic MUSIM gap(s) without leaving RRC_CONNECTED state


END OF SECOND CHANGE
