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Introduction
For dual-Tx/dual-Rx multi-USIM (MUSIM) device, to use the hardware efficiently and economically, the hardware of the device can be shared between the USIMs, leading to a temporary hardware conflict of the UE(s) in case of dual active connections, which may require the UE to report its temporary capability restriction to the network. This work item specifies solutions to address the temporary capability restriction issue for dual-Tx/dual-Rx MUSIM device. 
Moreover, for single-Tx/ (single-Rx or dual-Rx) MUSIM device, per-UE MUSIM gap was introduced in NR Rel-17. This work item also specifies the corresponding RRM requirements and the signalling support of MN-SN coordination for Rel-17 MUSIM gap. 
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Description
The following schemes were introduced as part of the Work Item:
Temporary capability restriction reporting in RRC_CONNECTED (Scenario 1): 
When the USIM A is in RRC_CONNECTED in network A while the USIM B is in RRC_IDLE/INACTIVE in network B, full capabilities will be occupied by the USIM A for the communication. Once the USIM B enters RRC_CONNECTED, part of the capabilities needs to be switched to USIM B. In this case, the UE of USIM A needs to indicate its temporary capability restriction to the network. Moreover, band conflict may occur when both USIMs are in RRC_CONNECTED, and this issue can be also solved by the solutions addressing temporary capability restriction issue. 
If allowed by the network, reporting temporary capability restriction information is via UE assistant information (UAI) procedure. In the UAI, the UE can indicate its temporary capability restriction information for the following types of UE capabilities:
· CA/DC capabilities;
· Maximum MIMO layer;

· Maximum channel bandwidth;

· Measurement gap requirement;

· The maximum CC numbers. 
The reporting of these changed capabilities can be used by the UE to request the release of the specific configurations, or to avoid receiving an unexpected configuration in the future. Therefore, “reactive” and “proactive” approaches for the mentioned two cases are introduced. For the two cases, the content of the UAI and the UE behaviour after sending the UAI are different. 

“Proactive” approach:
The UE can indicate its forbidden and/or affected BC(s)/band(s) to the network. The forbidden BC(s)/band(s) means the UE does not prefer the network to configure these BC(s) or the band(s) to the UE. For the affected BC(s)/band(s), the UE will additionally indicate the current maximum MIMO layer/bandwidth on these BC(s)/band(s), which means the UE does not prefer the network to send the configuration that exceeds this maximum MIMO layer/bandwidth on these BC(s) or the band(s). To reduce the signalling overhead, a network configured band-filter list and normal prohibit timer are introduced for controlling the UE’s reporting. 
 “Reactive” approach: 
If the UE has constrained capability related to the current configuration, serving cell index can be used for setting the content of the UAI. The UE can indicate its preference on the release of specific serving cells, or indicate the temporary maximum MIMO layers/channel bandwidth for specific serving cells. The UE can also indicate its measurement gap requirement change due to dual active MUSIM operation. If the UE requests a change of capabilities reactively, the UE is expected to receive a new RRC configuration from the network immediately. However, the network may still want to use the requested resource for transmission for a short time. As a compromise, a wait timer is introduced for waiting the subsequent RRC reconfiguration. If the UE does not receive the reconfiguration that matches the UE’s current capabilities indicated in the MUSIM UAI in a certain time, the UE is allowed to switch its capabilities locally. 
MN-SN coordination: 
When the UE is configured with NR-DC, UE’s temporary capability restriction reporting via SRB3 is not supported in this release. After receiving the temporary capability restriction reporting from the UE via SRB1, the MN can indicate the proactive/reactive temporary capability restriction information to the SN via inter-node message. 
Early indication of temporary capability restriction during RRC setup/resume (Scenario 2): 
When the USIM A initiates RRC setup/resume from RRC_IDLE/INACTIVE while the USIM B is already in RRC_CONNECTED, the USIM A has temporary capability restriction issue during RRC setup/resume. The UE can send early indication of MUSIM temporary capability restriction in RRC setup complete or RRC resume complete messages. For both RRC_IDLE/INACTIVE, UE can send this early indication only if the indication is allowed by the network in SIB1. The early indication is only one-bit indication for reporting its capability is currently in constraint status. It is up to the network on how to configure and schedule the UE before receiving the detailed temporary capability restriction information reported in MUSIM UAI. 
Rel-17 MUSIM gap leftovers: 
MUSIM gap priority and keep solution: 
To address the collisions between MUSIM gap and legacy measurement gap (i.e., Rel-15 to Rel-17 measurement gaps) and the collisions among MUSIM gap(s), gap priority is introduced for periodic MUSIM gap. In addition, for the collision among MUSIM gap(s), the UE is allowed to keep all the collided MUSIM gaps (called “keep solution”). For aperiodic MUSIM gap, it is always kept at the UE in case of collisions with other gaps (i.e. all gaps including MUSIM gaps, etc). 
If allowed by the network, the UE can indicate its preference on the MUSIM gap priority(s) and “keep solution”. The network may configure MUSIM gap priority(s) and the grant of “keep solution” based on the UE’s preference. When “keep solution” is not indicated or not granted, the UE uses priority-based solution to solve the collision among periodic MUSIM gap(s).In a collision occasion, gap with lower priority will be dropped.
MN-SN coordination: 
When the UE is configured with NR-DC, the MN can transfer the configured MUSIM gap pattern(s), the configured MUSIM gap priority, the network indication of keeping all collided MUSIM gap(s) to the SN via the inter-node message. 
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