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Introduction
After RAN2#116bis-e meeting, a list of open issues has been summarized in [2]. 
	Cat1: Discussion after RAN4 feedback 
OI 1-1 and OI 1-2: Whether we can add more additional MGL/MGRP for periodic MUSIM gap and aperiodic MUSIM GAP?  
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?
OI2-1: whether the configuration of “configured time” is mandatory when network configures UE to report the preference of leaving RRC_CONNECTED state
OI2-2: what is the value range of the waiting timer for leaving RRC Connection state?
OI2-3: which alt is for the preferred RRC state indicator for switching notification with leaving RRC Connected state: 
Alt1: RRC_IDLE or RRC_INACTIVE
Alt2: RRC_IDLE, RRC_INACTIVE, outOfConnected
OI2-4: Reconfiguration (including HO) and RLF during the wait time.
OI3-1 : whether there is something to address ” Upon receiving the indication to erase any IMSI Offset value from upper layers, the UE shall set the IMSI Offset value to 0” in TS 36.304? 
OI3-2 : whether there is something to address” RAN2 do not introduce extra mechanisms for PO collision on SI change indication reception or ETWS/CMAS receptions.” in TS 36.304?
OI5-2: Whether in TS 38.306 and TS 36.306 that paging cause feature is optional feature without UE radio access capability parameters? 
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? 
OI5-1: Whether to indicate which MUSIM gap patterns are supported by UE (similar with UE capability supportedGapPattern in 38.306 ) based CR in RAN4 R4-2202760
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 ongoing procedure for Power saving or MUSIM.
OI2-6: Whether busy indication is supported by network or not should be indicated to UE?
OI4-1: whether Paging cause capability can be applied to MUSIM UEs and single USIM UEs. Send an LS to SA2 to indicate RAN2’s preference? 



This contribution is for the above remaining open issues on network switching highlighted in yellow.
Discussion
Switching procedure without leaving RRC_CONNECTED
1. 
1. 
OI 1-1 and OI 1-2: Whether we can add more additional MGL/MGRP for periodic MUSIM gap and aperiodic MUSIM GAP?  
As per below RAN2#116bis-e agreement[1], we could wait for RAN4 LS feedback on the number of aperiodic gaps.
	1: From RAN2 perspective, at least the following MGL/MGRP values are applicable for MUSIM periodic gap:
MGL: 1.5ms, 3ms, 3.5ms, 4ms, 5.5ms, 6ms, 10ms, 20ms
MGRP: 20ms, 40ms, 80ms, 160ms, 320ms, 640ms, 1280ms, 2560ms.
Can add additional MGL/MGRP if RAN4 indicates other values are needed
2: From RAN2 perspective, at least the following MGL values are applicable for MUSIM aperiodic gap.
MGL: 1.5ms, 3ms, 3.5ms, 4ms, 5.5ms, 6ms, 10ms, 20ms
Can add additional MGL/MGRP if RAN4 indicates other values are needed



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. 
In RAN2#116bis-e meeting, it’s agreed that: Stage-3 details for gap configuration (e.g AddModReleaseList, gap id, gap modification) are postponed for now (pending the general MG discussion). Can consider P8/P9 as starting point from MUSIM perspective.
P8/P9 in [3] is copied here for convenience:
· Proposal 8: [17/20] Adopt the list with ToAddModList/ToReleaseList in RRCReconfiguration for the scheduling gap configuration 
· Proposal 9: [15/19] Introduce gap ID in RRCReconfiguration message for MUSIM to identify each configured gap, and support modification or release of gaps via gap ID.

In our understanding, the list with ToAddModList/ToReleaseList in RRCReconfiguration for the scheduling gap configuration can facilitate the gap configuration signaling. Naturally, gap ID could be introduced in RRCReconfiguration message for MUSIM to identify each configured gap, which facilitates the modification or release of gaps.
Proposal 1: 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 configured gaps via gap ID.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]OI1-4: How does the UE indicate MUSIM gap release? 
In RAN2#116bis-e[1], it’s agreed that:
	FFS on UAI details (alt1 or alt2). Companies are requested to provide corresponding Stage-3 CRs to next meeting.
-	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.



In our understanding, if UE wants to release a configured gap, UE should firstly release the corresponding gap preference. Then it’s unnecessary to indicate the network to release the specific configured gaps individually. Same as legacy UAI operation, the absence of a preference field indicates no preference for the corresponding field.
Proposal 2: If the UEAssistanceInformation does not include a field for MUSIM gap preference, it indicates no preference for the corresponding field for MUSIM gap.

The running CR TS38.331[7] is as below. If the UE has no preference for MUSIM gap(s), the corresponding gap preference will be not included.
	[bookmark: _Toc60776968][bookmark: _Toc76423254]5.7.4.3	Actions related to transmission of UEAssistanceInformation message
1>	if transmission of the UEAssistanceInformation message is initiated to provide MUSIM assistance information according to 5.7.4.2: 
2>	if the UE has a preference for MUSIM gap(s):
3> include musim- GapPreferenceList, FFS how to setup;
2>	else:
3>do not include musim-GapPreferenceList;



OI1-5: What is the maximum value of the prohibit timer for MUSIM UAI without leaving RRC_CONNECTED state?
In RAN2#116bis-e meeting, it’s agreed that: “NW is allowed to configure prohibit timer for MUSIM UAI, but it has to be allowed to be set to zero (i.e. no prohibit timer). FFS what is the maximum value (should be reasonable).”
In email discussion [3], companies discussed the cell reselection case in NW B. If the prohibit timer is running, UE could not update UAI for MUSIM gap preference in time upon UE finishes cell reselection in NW B. Paging message from network B could be lost if the configured MUSIM gap doesn’t overlap with the PO to be monitored in the new camping cell. In our understanding, to avoid continuous missing of PO decoding in NW B, a reasonable maximum value of the prohibit timer for MUSIM UAI should be not more than one DRX cycle. The minimum DRX Cycle is 320ms. Therefore, the maximum value of the prohibit timer can be up to 320ms.
Proposal 3: The maximum value of the prohibit timer for MUSIM UAI without leaving RRC_CONNECTED state is not more than 320ms.

Switching procedure with leaving RRC_CONNECTED
1. 
1. 
OI2-1: Whether the configuration of musim-LeaveWithoutResponseTimer is mandatory when network configures UE to report the preference of leaving RRC_CONNECTED state.
In our understanding, the configuration of musim-LeaveWithoutResponseTimer could be optional, then we can reuse it for the network to indicate the supporting of switching procedure with leaving RRC_CONNECTED. Following the legacy UAI mechanism, if it’s present, UE is configured to provide MUSIM assistance information for leaving RRC_CONNECTED. 
Proposal 4: The configuration of musim-LeaveWithoutResponseTimer is optional. If the musim-LeaveWithoutResponseTimer is present, UE is configured to provide MUSIM assistance information for leaving RRC_CONNECTED.

OI2-2: What is the value range of musim-LeaveWithoutResponseTimer for leaving RRC Connection state?
In our understanding, the musim-LeaveWithoutResponseTimer should be long enough to cover the most cases of network response latency, meanwhile, it should be as short as possible for user experience.
In email discussion [4], most companies want to have timer value less than 80ms or 100ms. The 20ms granularity seems acceptable. There is also suggestion to take {10ms, 20ms, 40ms, 60ms, 80ms, 100ms} as baseline. Hence, it’s proposed that:
Proposal 5: The value range of musim-LeaveWithoutResponseTimer for leaving RRC Connection state is defined as {10ms, 20ms, 40ms, 60ms, 80ms, 100ms}.

OI2-3: Which alt is for the preferred RRC state indicator for switching notification with leaving RRC Connected state: 
Alt1: {RRC_IDLE , RRC_INACTIVE}
Alt2: {RRC_IDLE, RRC_INACTIVE, outOfConnected}
Current running CR includes the preferred RRC state {RRC_IDLE, RRC_INACTIVE}. We think that state {RRC_IDLE, RRC_INACTIVE} is enough.
Proposal 6: The preferred RRC state indicator for switching notification with leaving RRC Connected includes state {RRC_IDLE, RRC_INACTIVE}.

OI2-4: Reconfiguration (including HO) and RLF during the wait time.
Email[4] suggested to deprioritize this discussion:
· Proposal 7: While the wait timer for switching notification to leave RRC connected state is running, the UE may not detect RLF or initiate connection re-establishment procedure. No SPEC change is needed.
· Proposal 8: While the wait timer for switching notification to leave RRC connected state is running, the UE may not trigger CHO and may not perform handover command. No SPEC change is needed.
· Proposal 9: RAN2 does not specify additional UE behavior on receiving reconfiguration of wait timer while wait timer is running. The current running CR is enough.

In our understanding, the reconfiguration (including HO) and RLF during the wait time are corner cases and we have no time to discuss optimizations for these cases. It’s up to UE implementation, No SPEC change is needed.
Hence, we propose that:
Proposal 7: While the wait timer for switching notification to leave RRC connected state is running, the UE is not required to detect RLF or initiate connection re-establishment procedure. No SPEC change is needed.
Proposal 8: While the wait timer for switching notification to leave RRC connected state is running, the UE is not required to trigger CHO and may not perform handover command. No SPEC change is needed.
Proposal 9: RAN2 does not specify additional UE behavior on receiving reconfiguration of wait timer while wait timer is running.

UE capabilities and other aspects
OI5-1: Whether to indicate which MUSIM gap patterns are supported by UE (similar with UE capability supportedGapPattern in 38.306 ) based CR in R4-2202760
In RAN4 CR[5], the existing gap patterns can be applied for MUSIM measurements. Besides, some new MGPs for MUSIM measurements are introduced. Similar with UE capability supportedGapPattern in TS38.306, UE should indicate which MUSIM gap patterns are supported. 
Proposal 10: UE indicates which MUSIM gap patterns are supported (similar with UE capability supportedGapPattern in TS38.306).

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.
In our understanding, the answer to this open issue may have different impact on the spec. 
[bookmark: _Toc76423102][bookmark: _Toc60776816]If NOT stored, the following content in TS38.331 clause 5.3.8.3 needs further change to exclude MUSIM assistance configuration and/or gap configuration.
	2>	else:
3>	store in the UE Inactive AS Context the current KgNB and KRRCint keys, the ROHC state, the stored QoS flow to DRB mapping rules, the C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell, the spCellConfigCommon within ReconfigurationWithSync of the NR PSCell (if configured) and all other parameters configured except for:
-	parameters within ReconfigurationWithSync of the PCell;
-	parameters within ReconfigurationWithSync of the NR PSCell, if configured;
-	parameters within MobilityControlInfoSCG of the E-UTRA PSCell, if configured;
-	servingCellConfigCommonSIB;
-	musim-AssistanceConfig;
-	musim-GapConfig;
…



If stored, TS38.331 clause 5.3.13.2 needs further change to specify that the UE releases MUSIM related parameters configured in the otherConfig from the UE Inactive AS context upon initiation of the RRC connection resume procedure.
	Upon initiation of the procedure, the UE shall:
…
1>  release delayBudgetReportingConfig from the UE Inactive AS context, if stored;
…
1>  release sl-AssistanceConfigNR from the UE Inactive AS context, if stored;
1>  release musim-AssistanceConfig from the UE Inactive AS context, if stored;



As specified in TS38.331 clause 5.3.13.2, upon initiation of RRC connection resume, the UE releases all parameters configured in the otherConfig from the UE Inactive AS context, if stored. In our understanding, the same principle could be applied for musim-AssistanceConfig, it means that upon initiation of RRC connection resume, the UE releases musim-AssistanceConfig from the UE Inactive AS context, if stored. 
Proposal 11: UE stores MUSIM assistance configuration when entering RRC_INACTIVE state. Upon initiation of RRC connection resume, the UE releases musim-AssistanceConfig from the UE Inactive AS context.

[5] point out that “for existing measurement gap configuration, the UE does not release it from the UE Inactive AS context, if stored upon initiation of RRC connection resume. It stems from the reason that network can itself decide whether to setup new measurement gap configuration or delete previous one in the RRCResume message.” 
In our understanding, the same legacy principle could be applied for musim-GapConfig. i.e. there is no need to restore musim-GapConfig during RRC connection resume procedure. No Spec change is needed.
Proposal 12: UE stores musim-GapConfig when entering RRC_INACTIVE state. Upon initiation of RRC connection resume, the UE releases musim-GapConfig from the UE Inactive AS context. No Spec change is needed.

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. 
Upon initiation of RRC connection re-establishment, The UE releases any parameters configured in the otherConfig, such as delayBudgetReportingConfig, overheatingAssistanceConfig, idc-AssistanceConfig, etc. In our understanding, the same could be applied for MUSIM assistance configuration.
Proposal 13: Upon initiation of RRC connection re-establishment, the UE releases MUSIM assistance configuration, if configured.

During RRC connection re-establishment, the UE performs cell selection to select a suitable cell. As the selected cell can be different from the previous PCell, it is specified that the UE autonomously releases existing measurement gap configuration, if configured, upon reception of the RRCRestablishment message. In our understanding, the same principle could be applied for MUSIM gap configuration, i.e. upon reception of the RRCReestablishment message, the UE releases the gap configuration indicated by the musim-GapConfig, if configured. The relevant spec change in TS38.331 clause 5.3.7.5 could be below.  
	The UE shall:
1>  stop timer T301;
1>  consider the current cell to be the PCell;
…
1>  release the measurement gap configuration indicated by the measGapConfig, if configured;
[bookmark: _GoBack]1>  release the measurement gap configuration indicated by the musim-GapConfig, if configured;



We think the handling is same as legacy measGapConfig. Hence, we propose that:
Proposal 14: Upon reception of the RRCReestablishment message, the UE releases the gap configuration indicated by the musim-GapConfig, if configured.

Conclusions
In this contribution, we discussed the open issues on network switching for MUSIM. Based on the discussion, we have the following proposals:
Switching procedure without leaving RRC_CONNECTED
Proposal 1:	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 configured gaps via gap ID.
Proposal 2:	If the UEAssistanceInformation does not include a field for MUSIM gap preference, it indicates no preference for the corresponding field for MUSIM gap.
Proposal 3:	The maximum value of the prohibit timer for MUSIM UAI without leaving RRC_CONNECTED state is not more than 320ms.
Switching procedure with leaving RRC_CONNECTED
Proposal 4:	The configuration of musim-LeaveWithoutResponseTimer is optional. If the musim-LeaveWithoutResponseTimer is present, UE is configured to provide MUSIM assistance information for leaving RRC_CONNECTED.
Proposal 5:	The value range of musim-LeaveWithoutResponseTimer for leaving RRC Connection state is defined as {10ms, 20ms, 40ms, 60ms, 80ms, 100ms}
Proposal 6:	The preferred RRC state indicator for switching notification with leaving RRC Connected includes state {RRC_IDLE, RRC_INACTIVE}.
Proposal 7:	While the wait timer for switching notification to leave RRC connected state is running, the UE is not required to detect RLF or initiate connection re-establishment procedure. No SPEC change is needed.
Proposal 8:	While the wait timer for switching notification to leave RRC connected state is running, the UE is not required to trigger CHO and may not perform handover command. No SPEC change is needed.
Proposal 9:	RAN2 does not specify additional UE behavior on receiving reconfiguration of wait timer while wait timer is running.
UE capabilities and other aspects
Proposal 10:	UE indicates which MUSIM gap patterns are supported (similar with UE capability supportedGapPattern in TS38.306).
Proposal 11:	UE stores MUSIM assistance configuration when entering RRC_INACTIVE state. Upon initiation of RRC connection resume, the UE releases musim-AssistanceConfig from the UE Inactive AS context.
Proposal 12:	UE stores musim-GapConfig when entering RRC_INACTIVE state. Upon initiation of RRC connection resume, the UE releases musim-GapConfig from the UE Inactive AS context. No Spec change is needed.
Proposal 13:	Upon initiation of RRC connection re-establishment, the UE releases MUSIM assistance configuration, if configured.
Proposal 14:	Upon reception of the RRCReestablishment message, the UE releases the gap configuration indicated by the musim-GapConfig, if configured.
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