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1. Introduction
In the WID of Dual Tx/Rx Multi-SIM for NR [1], the following is stated as one of objective.
	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

2.Specify MN-SN coordination of R17 MUSIM gaps when network A is NR-DC in Rel-18 [RAN2]


During the MUSIM discussions for Rel-17, applicable UE architecture was mainly focused to Single-Tx/Rx UE. As mentioned in the above WID, for Rel-18 discussion to support Dual Tx/Rx UE architecture, it would be necessary to introduce the mechanism to indicate preference on temporary UE capability restriction and its removal. Additionally, at the RAN Plenary #98, it was decided to include the discussion for specifying MN-SN coordination of R17 MUSIM gaps when network A is NR-DC in Rel-18, in the WI scope.
Based on the chair’s note for RAN2#121bis-e meeting[2], the following agreements were made regarding the procedures for MUSIM temporary capability restriction:
	· Consider “proactive” approach (wherein the UE can request capability restrictions which can be independent of current RRC configuration if allowed by the NW) to MUSIM capability restrictions in addition to the reactive approach (which has been agreed previously). Such a mechanism shall still be under NW control, i.e. it is up to network whether to allow such signalling. FFS on the details – should aim for a common framework for the reactive and proactive approach. FFS on UE capabilities
· Support “early indication” from UE to network during RRC connection setup/resume procedure. 
· FFS how to indicate this and in which message. The indication will tell network that UE capabilities are temporarily restricted. 
· FFS on details (i.e. when UE can indicate this, what does it indicate, how does it relate to UAI, etc.)
· No consensus to support UE-initiated SCell deactivation for MUSIM in Rel-18.
· UE can explicitly request specific serving cells or serving cell group to be released for Rel-18 MUSIM purpose. FFS how/whether this works for the proactive case.


This paper attempts to investigate about the procedures for MUSIM temporary capability restriction based on the above agreements and FFS.


2. Discussion
2.1 Connection set-up/resume with restricted capability
As mentioned above, it was agreed to introduce the indication called “early indication” which tells network that the UE capabilities are temporarily restricted. However, which message to send was not agreed yet. During the last meeting, some companies mentioned that network would start configuration or resume when RRCSetupRequest / RRCResumeRequest / RRCReestablishmentRequest message is received. We agree with the concern, especially in case of resume, network knows UE capabilities and configurations used before the suspension. Therefore, the “early indication” should be included in RRCSetupRequest / RRCResumeRequest / RRCReestablishmentRequest, rather than RRCSetupComplete / RRCResumeComplete / RRCReestablishmentComplete message.
[bookmark: _Hlk141972777][bookmark: _Hlk141825441]Observation 1:  When RRCSetupRequest or RRCResumeRequest or RRCReestablishmentRequest is received, network would start configuration/resume for the UE even though capability restriction information is not yet available
[bookmark: _Hlk142056980]Proposal 1:  The “early indication” should be included in RRCSetupRequest or RRCResumeRequest or RRCReestablishmentRequest
In the case if the “early indication” is included in RRCSetupRequest / RRCResumeRequest / RRCReestablishmentRequest, “early indication” should not be the capability restriction information itself, from perspective for data size of message. Additionally, from perspective for consistency with normal scenario, it would be better to use UAI to send the capability restriction information itself. Therefore, 1 bit flag is enough for “early indication” just to indicate whether the UE has restricted capability or not. Then, network should postpone configuration/resume for the UE until capability restriction information is sent by UAI if “early indication” is received at RRCSetupRequest / RRCResumeRequest / RRCReestablishmentRequest.
Proposal 2:  1 bit flag is enough for “early indication” to indicate whether the UE has restricted capability or not
Proposal 3:  Even in case “early indication” is used, the capability restriction information itself should be sent by using UAI, from perspective for the data size of RRCSetupRequest / RRCResumeRequest / RRCReestablishmentRequest and consistency with normal scenario
Proposal 4:  The network should postpone configuration/resume for the UE until capability restriction information is available if “early indication” is received at RRCSetupRequest / RRCResumeRequest / RRCReestablishmentRequest
[image: ]
Figure 1. Sequence diagram for “early indication”
Additionally, in case of setup, UECapabilityEnquiry/UECapabilityInformation procedure would be performed. At the time, we think UE should inform full (non-restricted) capability to the network even though the UE has restricted capability, from the consistency view with the procedures mentioned above.
Proposal 5:  UE should inform full (non-restricted) capability for UECapabilityEnquiry procedure even though the UE has restricted capability
2.2 MN-SN coordination of R17 MUSIM gaps when network A is NR-DC
As mentioned in the introduction of this paper, it was decided to have discussion for specifying MN-SN coordination of R17 MUSIM gaps when network A is NR-DC. We understand that one of the purpose on this MN-SN coordination is to configure CG specific MUSIM gap (not per-UE like Rel-17) to avoid performing unnecessary gap either in SN or MN. The typical use case for the CG specific MUSIM gap would be configuring the MUSIM gap on a RF chain which will be used for the communication with the network B. If that is the case, the network A is not able to judge which RF chain (associated with either of a CG) will be used for the communication with the network B without UE indication. Therefore, the following can be observed and proposed:
Observation 2: To configure CG specific MUSIM gap, UE may need to indicate its preference on which CG to configure the MUSIM gap to the network A, since the network A is not able to know which RF chain will be used for the communication with the network B.
Proposal 6: RAN2 to introduce UE indication for its preference on which CG to configure the MUSIM gap.
3. Summary and proposal
This paper discussed about the procedures for MUSIM temporary capability restriction of Dual Tx/Rx Milti-SIM devices. In summary, the followings were observed and proposed:
Observation 1:  When RRCSetupRequest or RRCResumeRequest or RRCReestablishmentRequest is received, network would start configuration/resume for the UE even though capability restriction information is not yet available
Proposal 1:  The “early indication” should be included in RRCSetupRequest or RRCResumeRequest or RRCReestablishmentRequest
Proposal 2:  1 bit flag is enough for “early indication” to indicate whether the UE has restricted capability or not
Proposal 3:  Even in case “early indication” is used, the capability restriction information itself should be sent by using UAI, from perspective for the data size of RRCSetupRequest / RRCResumeRequest / RRCReestablishmentRequest and consistency with normal scenario
Proposal 4:  The network should postpone configuration/resume for the UE until capability restriction information is available if “early indication” is received at RRCSetupRequest / RRCResumeRequest / RRCReestablishmentRequest
Proposal 5:  UE should inform full (non-restricted) capability for UECapabilityEnquiry procedure even though the UE has restricted capability
Observation 2: To configure CG specific MUSIM gap, UE may need to indicate its preference on which CG to configure the MUSIM gap to the network A, since the network A is not able to know which RF chain will be used for the communication with the network B.
Proposal 6: RAN2 to introduce UE indication for its preference on which CG to configure the MUSIM gap.
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