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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In Rel-18 MUSIM WI, the below objective was agreed in [1].
	1. Enhancements for MUSIM procedures to operate in RRC_CONNECTED state simultaneously in NW A and NW B. [RAN2, RAN3, RAN4].
· Specify mechanism to indicate preference on temporary UE capability restriction and removal of restriction (e.g. capability update, release of cells, (de)activation of configured resources) with NW A when UE needs transmission or reception (e.g., start/stop connection to NW B) for MUSIM purpose
· RAT Concurrency: Network A is NR SA (with CA) or NR DC. Network B can either be LTE or NR.
· Applicable UE architecture: Dual-RX/Dual-TX UE

The work item shall identify whether the WI will have RAN3 or RAN4 impacts by RAN#99 [RAN2].


In RAN2#123 meeting, RAN2 has made the below agreements for the procedure for MUSIM temporary capability restriction with the below FFSs:
	· Use Msg5 for early indication of MUSIM capability restriction for UEs in IDLE. 
· Using LCIDs would avoid any problems for RRC resume procedure. However, there are not many LCIDs left for UL and some other Rel-18 WIs also intend to use them. 
· FFS whether there is a need to use the LCIDs or whether we can reuse the legacy LCIDs.
· Whether we can use the LCIDs (given that multiple WIs may be trying to use them) will be discussed in the main session. How to proceed LCID usage for MUSIM can be discussed in the next meeting based on the main session decision.
· 3: UE sends early indication of MUSIM temporary capability restriction only if the network indicates that it is allowed in SIB1. 
· No support to use RRCReconfigurationComplete for the early indication of MUSIM capability restriction. Can come back if sufficient support.
· Continue discussion in Thursday session with proactive approach on whether UE can indicating frequency that it would prefer to use.
· Discussion was not continued due to lack of time. Post-meeting email discussion (long, vivo) on this topic. 
· If a timer is introduced, RAN2 needs to define UE behaviour when timer expires and network response is not received. RAN2 also needs to define what “network response” means, i.e. is it a RRCReconfiguration message or a particular field or something else?
· FFS whether a timer is needed (e.g. to avoid UE from doing something while the network response has not yet arrived)
· Companies should provide Stage-3 details for the next meeting on UE behaviour when network does or does not respond to the UE request to restrict the capabilities due to MUSIM.


This paper will discuss the remaining open issues for this topic.

2. Discussion
Prohibit timer:
According to the RAN2#123 post email discussion [2], there is no consensus on whether the prohibit timer needs to be introduced for proactive capability restriction reporting. From the Rel-18 MUSIM objective and the scenario discussion in the WI, the UE may only request capability change in network A in RRC_CONNECTED due to connection start/stop in network B. And RRC state transition in network B may not be so frequent. Besides, from UE’s performance perspective, the UE may not change its capabilities frequently because capability change may involve RRC reconfiguration in both networks, and reconfiguration in each network may cause an interruption on the scheduling. So, prohibit timer is not needed in most cases. It is possible that the UE may end up RRC connection in network B but start it again shortly, but this basically is a corner case. In this case, with the prohibit timer, the UE may cannot report capability restriction information timely, resulting in unexpected performance loss in network A. Thus, we suggest not to introduce prohibit timer for capability switching reporting. 
Proposal 1 Prohibit timer for the signalling of UE capability changes is not supported in Rel-18 MUSIM. 

Wait timer:
If the UE requests a change of capabilities reactively, it is obvious that the UE is expected to receive a new RRC configuration form network A immediately. However, the network A may still want to use the requested resource for transmission for a short time. In this case, it is beneficial to introduce a wait timer for receiving a RRC reconfiguration in the network A, which is similar with the scheme adopted in Rel-17 MUSIM for long-leaving network switching. Specifically, if the UE requests a change of UE capabilities reactively, the UE starts a wait timer. When the wait timer expires, the UE is allowed to switch its capabilities locally until the UE removes the capability restriction. 
Proposal 2 If the UE requests a change of UE capabilities reactively, the UE starts a wait timer. When the wait timer expires, the UE is allowed to switch its capabilities locally until the UE removes the capability restriction.
From our understanding, the motivation of stopping a timer is to prevent an unexpected UE behavior due to the timer expires. That means, the network at a certain time wants to prevent the UE to switch its capability locally due to the expiration of wait timer. From UE perspective, the UE anyway will switch its capability from network A at that time due to the RRC connection setup in network B. So, we don’t see the need to define the stop condition of the wait timer. 
Observation 1: From UE perspective, the UE anyway will switch its capability from network A at that time due to the RRC connection setup in network B. No need to define the stop condition of the wait timer.
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Moreover, if the UE receives a new RRC reconfiguration that fulfils the capability restriction the UE requests within the wait timer, the UE applies the new RRC reconfiguration, and how to handle the wait timer can be discussed, including the following two options:
· Option 1: the UE does not stop the wait timer. And it is up to the UE implementation when to switch its capabilities, immediately upon RRC reconfiguration with the wait timer or at the expiration of the wait timer 
· Option 2: the UE considers the wait timer as expired, which means the UE is allowed to switch its capabilities in advance upon receiving the RRC reconfiguration within wait timer.
We think both options are feasible. Compared to option 1, option 2 needs to define the UE behaviour case by case according to the content of the RRC reconfiguration and of the UAI for capability restriction reporting, which has more specification effort. Given above, we have the following proposal:
Proposal 3 If the UE receives a new RRC reconfiguration within the wait timer that fulfils the capabilities restriction the UE requests, RAN2 to discuss the below two options:
· Option 1: the UE does not stop the wait timer. And it is up to the UE implementation when to switch its capabilities, immediately upon RRC reconfiguration with the wait timer or at the expiration of the wait timer
· Option 2: The UE is allowed to switch its capabilities in advance upon receiving the RRC reconfiguration within wait timer (e.g., the UE considers the wait timer as expired).

Removal of restriction information:
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]When the RRC connection in network B ends up, the UE can remove the capability restriction in network A, by not including the detailed capability restriction information in the Rel-18 MUSIM field in the UAI. And it is up to the UE when to send the removal of the capability restriction. 
Proposal 4 The UE can remove the MUSIM capability restriction information by not including the detailed fields in Rel-18 MUSIM field in the UAI. 

Early indication during RRC resume procedure:
In RAN2#123 meeting, early indication was agreed to support temporary UE capability restriction indication using msg5 for UEs in idle. For inactive UE, whether we can use the LCIDs will be further discussed based. If the LCIDs are not agreed for MUISM purpose, the msg5 can be used to indicate capability restriction during RRC resume procedure.
Proposal 5 If the LCIDs are not agreed for MUSIM early indication purpose, using msg5 for early indication of MUSIM capability restriction for inactive UEs.
RAN2 has agreed that the UE can send early indication of MUSIM temporary capability restriction only if the network indicates that it is allowed in SIB1. For the cases that the network may not support or not allow early indication for MUSIM capability restriction indication during RRC resume/RRC setup procedure, it can be left to UE implementation on how to ensure the RRC resume/RRC setup procedure, e.g., if the configuration of network A in RRC resume exceeds the UE’s current capability, switch the capability back to the network A, or perform cell reselection.
Proposal 6 If the configuration for early indication for MUSIM capability restriction indication is not present in SIB1, it is left to UE implementation on how to ensure the RRC resume/RRC setup procedure.

MN-SN coordination of MUSIM temporary capability restriction:
	· RAN2 can discuss NW A MN-SN coordination of Rel-18 MUSIM temporary capability restrictions due to UE being configured with NR-DC in NW A.


In RAN2#119bis, RAN2 has agreed to discuss NWA MN-SN coordination of Rel-18 MUSIM temporary capability restrictions due to UE being configured with NR-DC in NW A. In current spec, the overheating assistance reported by the UE in the UEAssistanceInformation message has already been transferred through MN to SN in CG-ConfigInfo message. Similarly, we can add a new musim-CapRestriction-r18 field in CG-ConfigInfo IE which can contain the Rel-18 MUSIM temporary capability restrictions.
CG-ConfigInfo message
-- ASN1START
-- TAG-CG-CONFIG-INFO-START
 ------------------------------------------Skip Unchanged--------------------------------
ConfigRestrictInfoSCG ::=       SEQUENCE {
                                                                                         OPTIONAL,
    nrdc-PC-mode-FR1-r16    ENUMERATED {semi-static-mode1, semi-static-mode2, dynamic}                OPTIONAL,
    nrdc-PC-mode-FR2-r16    ENUMERATED {semi-static-mode1, semi-static-mode2, dynamic}                OPTIONAL,
    maxMeasSRS-ResourceSCG-r16       INTEGER(0..maxNrofCLI-SRS-Resources-r16)                         OPTIONAL,
    maxMeasCLI-ResourceSCG-r16       INTEGER(0..maxNrofCLI-RSSI-Resources-r16)                        OPTIONAL,
    maxNumberEHC-ContextsSN-r16      INTEGER(0..65536)                                                OPTIONAL,
    allowedReducedConfigForOverheating-r16      OverheatingAssistance                                 OPTIONAL,
    maxToffset-r16                   T-Offset-r16                                                     OPTIONAL
    ]],
    [[
    allowedReducedConfigForOverheating-r17      OverheatingAssistance-r17                             OPTIONAL,
    maxNumberUDC-DRB-r17             INTEGER(0..2)                                                    OPTIONAL,
    maxNumberCPCCandidates-r17       INTEGER(0..maxNrofCondCells-1-r17)                               OPTIONAL
]]
…,
[[
musim-CapRestriction-r18                      MUSIM-CapRestriction-r18     
OPTIONAL
]]
}

Proposal 7 Add a new musim-CapRestriction-r18 field in CG-ConfigInfo IE which can contain the Rel-18 MUSIM temporary capability restriction information.
3. Conclusion
In this paper, the following observations are given:
Observation 1: From UE perspective, the UE anyway will switch its capability from network A at that time due to the RRC connection setup in network B. No need to define the stop condition of the wait timer.
In this paper, the following proposals are given: 
Proposal 1 Prohibit timer for the signalling of UE capability changes is not supported in Rel-18 MUSIM. 
Proposal 2 If the UE requests a change of UE capabilities reactively, the UE starts a wait timer. When the wait timer expires, the UE is allowed to switch its capabilities locally until the UE removes the capability restriction.
Proposal 3 If the UE receives a new RRC reconfiguration within the wait timer that fulfils the capabilities restriction the UE requests, RAN2 to discuss the below two options:
· Option 1: the UE does not stop the wait timer. And it is up to the UE implementation when to switch its capabilities, immediately upon RRC reconfiguration with the wait timer or at the expiration of the wait timer
· Option 2: The UE is allowed to switch its capabilities in advance upon receiving the RRC reconfiguration within wait timer (e.g., the UE considers the wait timer as expired).
Proposal 4 The UE can remove the MUSIM capability restriction information by not including the detailed fields in Rel-18 MUSIM field in the UAI. 
Proposal 5 [bookmark: _GoBack]If the LCIDs are not agreed for MUSIM early indication purpose, using msg5 for early indication of MUSIM capability restriction for inactive UEs.
Proposal 6 If the configuration for early indication for MUSIM capability restriction indication is not present in SIB1, it is left to UE implementation on how to ensure the RRC resume/RRC setup procedure.
Proposal 7 Add a new musim-CapRestriction-r18 field in CG-ConfigInfo IE which can contain the Rel-18 MUSIM temporary capability restriction information.
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