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Introduction
In R18 MUSIM revised WID [1], the NW A can be NR SA (with CA) or NR DC. 
	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 this contribution, we discuss MUSIM temporary capability restriction in NR-DC including UE reporting and MN-SN coordination.
Discussion
Reactive signalling (including impacted SCG/SCell(s) and restricted MIMO)
For reactive signalling, the UE can report preference on SCG to be released, SCell(s) in MCG to be released, restricted MIMO capability on serving cell(s).
For preference on SCG to be released, based on the email discussion [2], the UE will always report this preference via UAI to MN, then MN decides to release the SCG. For inter-node message, there is no additional RAN2 specification impact and RAN3 impact.
Observation 1: UE reports preference on SCG to be released via UAI to MN, MN decides to release the SCG by legacy procedure.
For preference on SCell(s) to be released and restricted MIMO capability on serving cell(s), there are two possible ways for UE reporting and MN-SN coordination:
· Option 1: Per UE reporting. UE reports preference on SCell(s) in MCG and SCG to be released and restricted MIMO capability on serving cell(s) in MCG and SCG to the MN. In this case, the MN needs to transfer the assistance information relevant to the SCell and MIMO capability of SN to the SN. For simplicity, the SN related assistance information can be in a separate IE, and MN can just forward it to the SN via the inter-node message, just like what was specified for the overheating assistance information for EN-DC. 
To further consider the network configuration, in this case, the reporting can be enabled/configured by the MN. Then the issue provided in email discussion [2] is how the MN knows that SN supports the feature, it can be exchanged between MN and SN, implemented by OAM, or it can be left to RAN3 discussion.
· Option 2: Per CG reporting. UE reports preference on SCell(s) in MCG to be released and restricted MIMO capability on serving cell(s) in MCG to the MN, and reports preference on SCell(s) in SCG to be released and restricted MIMO capability on serving cell(s) in SCG to the SN, respectively. In this case, MN-SN coordination is not needed, the MN and SN already get related information from the UE.
To further consider the network configuration, in this case, the reporting can be enabled/configured by the MN and SN, respectively. Then, the MN-SN coordination on NW capability is not needed.
Proposal 1: For SCell(s) to be released and restricted MIMO capability on serving cell(s), RAN2 to discuss:
· Option 1: Per UE reporting
· For MN-SN coordination, the MN needs to forward the SN related assistance information to the SN via the inter-node message. 
· The MUSIM temporary capability restriction is enabled by the MN
· Option 2: Per CG reporting
· No MN-SN coordination is needed
· The MUSIM temporary capability restriction is enabled by the MN and SN respectively

Proactive signalling (including impacted BC(s) and restricted MIMO)
For proactive signalling, the UE can report on affected BC(s) and restricted MIMO capability on band entry(s) in a BC. The difference to the reactive signalling is that the content of proactive signalling (e.g. the impacted BC(s)) covers capabilities for both MCG and SCG. Similar as reactive signalling, there are two possible ways for UE reporting and MN-SN coordination:
· Option 1: Per UE reporting. UE reports affected BC(s) in MCG and SCG and restricted MIMO capability on band entries in a BC in MCG and SCG to the MN. In this case, the MN can transfer the assistance information to the SN. For example, the MN just transfers the UAI message received from the UE without any change via the inter-node message. Then for MN-SN coordination on temporary capabilities, the legacy signaling can be used, e.g. allowedBC-ListMRDC, selectedBandEntriesMNList. After the MN selects the bands for MN, the SN can determine the used bands based on MN selection and forbidden bands in transferred assistance information.
To further consider the network configuration, in this case, the reporting can be enabled/configured by the MN. Similar to the issue that how the MN knows that SN supports the feature, the issue here is how the MN provide the suitable candidate bands information in filter. In IDC, the SN will provide its candidate frequencies to the MN, then MN combines candidate frequencies from SN and MN and sends the final filter to UE. Here, it needs further discussion whether the SN needs to provide its candidate bands to the MN to determine the final filter information.
· Option 2: Per CG reporting. For proactive signalling, e.g. the impacted BC(s) covers capabilities for both MCG and SCG, so UE reports proactive signalling with the same content to MN and SN respectively. In this case, no MN-SN coordination is needed, but it consumes more signalling overhead for Uu interface since the UE transmits duplicated information to both MN and SN.
To further consider the network configuration, in this case, the reporting can be enabled/configured by the MN and SN, respectively, by providing the filter information. Then, the MN-SN coordination on NW capability is not needed. However, the filter information provided by MN and SN should be consistent, the UE reports the impacted BC(s) covers capabilities for both MCG and SCG based on one filter, to ensure the index for the bands of the impacted BC(s) refers to a deterministic candidate bands list in filter. Then, the similar issue exists, how the MN and SN provide the suitable candidate bands information in filter.
[bookmark: _GoBack]The Option 1 is better from Uu signalling perspective. Although the MN needs to transmit the assistance information to the SN, this can be transmitted (as a container) in inter-node message with minimum changes to the specification. There was an alternative provided in email discussion [2] in which the selectedBandEntriesMNList is used to include both MN selected bands and forbidden bands. This solution introduces more specification impact, i.e. the definition of selectedBandEntriesMNList is changed and not aligned with the intention, additional new signaling on MIMO restriction needs to be introduced. So regarding the MN-SN coordination for Option 1, forwarding the assistance information from MN to SN is preferred. However, the issue to be discussed is how the MN provides the final suitable candidate bands information in filter to the UE.
Proposal 2: UE reports proactive signalling (i.e. affected BC(s) and restricted MIMO capability on band entry(s) in a BC) to the MN. 
· For MN-SN coordination, the MN forwards the assistance information received from UE to the SN via the inter-node message. 
· The MUSIM temporary capability restriction is enabled by the MN.
Proposal 3: RAN2 to further discuss whether the SN needs to provide its candidate bands to the MN to determine the final filter information.

Measurement gap requirement
	–	NeedForGapsInfoNR
The IE NeedForGapsInfoNR indicates whether measurement gap is required for the UE to perform SSB based measurements on an NR target band while NR-DC or NE-DC is not configured.


Currently, the measurement gap requirement reporting by RRC Reconfiguration Complete message is not supported in NR-DC [3]. Thus, we think MUSIM temporary capability restriction on measurement gap requirement is not supported in NR-DC. That means, if NR-DC is configured, the UE won't report preference on measurement gap requirement, the network will always configure measurement gap.
Proposal 4: MUSIM temporary capability restriction on measurement gap requirement is not supported in NR-DC.
Conclusion
In this contribution, we discuss MUSIM temporary capability restriction in NR-DC including UE reporting and MN-SN coordination. The following observations and proposals are provided:
Observation 1: UE reports preference on SCG to be released via UAI to MN, MN decides to release the SCG by legacy procedure.

Proposal 1: For SCell(s) to be released and restricted MIMO capability on serving cell(s), RAN2 to discuss:
· Option 1: Per UE reporting
· For MN-SN coordination, the MN needs to forward the SN related assistance information to the SN via the inter-node message. 
· The MUSIM temporary capability restriction is enabled by the MN
· Option 2: Per CG reporting
· No MN-SN coordination is needed
· The MUSIM temporary capability restriction is enabled by the MN and SN respectively
Proposal 2: UE reports proactive signalling (i.e. affected BC(s) and restricted MIMO capability on band entry(s) in a BC) to the MN. 
· For MN-SN coordination, the MN forwards the assistance information received from UE to the SN via the inter-node message. 
· The MUSIM temporary capability restriction is enabled by the MN.
Proposal 3: RAN2 to further discuss whether the SN needs to provide its candidate bands to the MN to determine the final filter information.
Proposal 4: MUSIM temporary capability restriction on measurement gap requirement is not supported in NR-DC.
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