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Introduction
This paper presents Nokia’s view on RRM aspects related to MUSIM in Rel-18. This paper presents an overview on the objectives of the work item, and on enhancements that were introduced as part of the Rel 17 work. Based on that discussion, observations and proposals are derived. 
Discussion
MUSIM gaps for one network in connected mode 
As part of the NR_DualTxRx_MUSIM the following objectives are defined [1]: 
	2. Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]
· Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]
· The following MUSIM gap requirements are considered 
· Measurements in Network A
· Measurements in Network B in RRC idle/inactive
· Note: it is up to RAN4 decision whether to define requirements for Network B.
· Identify and specify, if needed, solutions for MUSIM gap collision handling for the following cases [RAN4, RAN2]
· Case 1: Collisions between MUSIM gap and legacy measurement gap (i.e., Rel-15 to Rel-17 measurement gaps)
· Case 2: Collisions between MUSIM gap and SMTC
· Case 3: Collisions between different MUSIM gaps
· Note: RAN2 work can be triggered by RAN4 LS only, if needed
· Identify impacts on L1 measurements, RLM/BFD and L3 measurements and specify corresponding UE requirements, if necessary, when MUSIM gap(s) are configured, for the following scenarios [RAN4]
· Only MUSIM gap(s) are configured
· MUSIM gap(s) and legacy measurement gap are configured
· Note: requirements are applicable to MUSIM gaps defined in Rel-17 MUSIM WI (LTE_NR_MUSIM) 




These objectives are related to Rel 17 MUSIM gaps that were specified in RAN2 but are still missing RAN4 requirements. These requirements have to be completed in RAN4 considering the cases identified in the objectives above. 
One example of how the MUSIM gaps can be configured is shown in Figure 1. In this example the UE is connected to two networks, with Network A in RRC connected, and Network B in RRC idle or inactive. Once the UE has the MUSIM configurations from Network A and knows the information of SSB/SMTC configuration and paging occasions from Network B, it can inform Network A about its MUSIM gap preferences using UEAssistanceInformation. Next, the network may configure the MUSIM gaps in accordance to the preferences indicated by the UE using a RRCReconfiguration message. 
[image: ]
[bookmark: _Ref107475912]Figure 1 Example of procedure for configuration of measurement gaps for MUSIM purposes

Considering this procedure and that the MUSIM gaps are provided, we can understand that the UE should have enough gaps in order to be able to perform RRM measurements and procedures in Network B in RRC idle/inactive. Consequently, there should be no impact on Network B requirements provided that the gaps are configured in Network A. 
MUSIM gaps provide enough room for UEs to perform idle/inactive measurements in Network B. 
RAN4 not to change idle/inactive requirements on Network B for a UE configured with MUSIM gaps. 
Regarding impacts on Network A, it is our understanding that once the UE is assigned a MUSIM gap, further interruptions or unavailability is not expected outside of the configured MUSIM gaps. 
RAN4 to specify that all the requirements outside MUSIM gaps for Network A are not impacted by the MUSIM operation. 

Additionally, the Rel 17 requirements for MUSIM do not define conditions in which the UE is allowed to request MUSIM gaps. A common understanding would be that UE requests MUSIM gaps only when it is connected to two or more networks, and that the gaps on network A should reflect the measurements that the UE must perform on Network B. Therefore, these conditions for when the UE is in MUSIM mode and when MUSIM gaps can be configured need to be clarified. 
RAN4 needs to define the conditions in which the UE is considered to be in MUSIM operation mode. 
Additionally, other important aspects that need discussion are related to how gap collisions should be prioritized when MUSIM gaps are configured. In the Rel 17 scenario the UE is in RRC connected at Network A and RRC idle/inactive at network B. Considering that, the RRM procedures and measurements performed in Network A would have a stricter timing nature, since the UE should have an active connection towards Network A. Some other problems also arise because gaps so far were designed for the operation in a single network. For example, in the handover procedure the total interruption time involves cell search, and this would have a negative impact in case the UE stops cell search on Network A due to a gap in Network B. 
Single SIM requirements do not consider the case of measurement gaps overlapping SMTCs during  interruption times for RRC_Connected state mobility. 
MUSIM gaps may overlap with SMTCs during handover and re-establishment.
RAN4 to discuss how to handle overlap in SMTC and between MUSIM gaps for RRC connected mobility procedures in Network A. 
Discuss if concurrent MUSIM and other Rel17/18 measurement gap types is in the scope of this WID or NR_MG_enh2. 

Simultaneous RRC connected operation
Among the objectives of the NR_DualTxRx_MUSIM, the following objectives relate to simultaneous RRC connected operation [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].




The work item NR_DualTxRx_MUSIM is RAN2 led and has allocated TUs for RAN2 starting at RAN2#119bis, which happens together with RAN4#104bis. As the WID objectives indicate, it is expected that RAN4 impacts are identified after RAN#99. 
RAN4 to start work on simultaneous RRC connected networks once RAN2 have progressed on the topic. 
[bookmark: _Toc64909510]Conclusion
This paper has presented Nokia’s views on Rel 18 MUSIM. As part of this discussion, we have reached the following observations and proposals:
1. MUSIM gaps provide enough room for UEs to perform idle/inactive measurements in Network B. 
1. RAN4 not to change idle/inactive requirements on Network B for a UE configured with MUSIM gaps. 
1. RAN4 to specify that all the requirements outside MUSIM gaps for Network A are not impacted by the MUSIM operation. 
1. RAN4 needs to define the conditions in which the UE is considered to be in MUSIM operation mode. 
Single SIM requirements do not consider the case of measurement gaps overlapping SMTCs during  interruption times for RRC_Connected state mobility. 
MUSIM gaps may overlap with SMTCs during handover and re-establishment.
RAN4 to discuss how to handle overlap in SMTC and between MUSIM gaps for RRC connected mobility procedures in Network A. 
Discuss if concurrent MUSIM and other Rel17/18 measurement gap types is in the scope of this WID or NR_MG_enh2. 
RAN4 to start work on simultaneous RRC connected networks once RAN2 have progressed on the topic. 
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