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1	Introduction 
Multi-SIM operation (hence MUSIM) is a new feature that was initially standardised by 3GPP in Rel-17 [1] allowing more consistent UE behaviour when the latter must handle two active SIM cards. The Rel-17 MUSIM enhancements main goal was the Dual-Rx/Single-Tx scenario when a UE listens to two SIM cards in DL, but the UL is anyway limited to a single transmission. In Rel-18 a new WI was agreed [2], which aims at adding further enhancements to the MUSIM operation. More precisely, simultaneous transmission over two UL connections will be enabled ensuring fewer interruptions while communicating to both networks.    
In this discussion paper we raise several potential RF related issues for the MUSIM operation presenting the corresponding technical background and design challenges.  
2	Potential RF related issues
Purely from the UE RF design perspective, MUSIM operation with two active UL connections for both SIM cards can be logically perceived as some form of the (un-synchronised) UL carrier-aggregation, whereupon depending on the exact location of operators’ frequencies it can be either inter-band, intra-band non-contiguous or intra-band contiguous. As per existing framework defined by RAN WG4, it is not possible to assume that a UE will be able to handle all possible band/carrier combinations, which a UE may end up to while operating two active SIM cards. In case of the legacy multi-carrier feature, the network is aware of the UE capabilities and thus can choose the corresponding band/carrier combinations if the simultaneous operation over several bands/carrier is needed. However, in case of the MUSIM case, there are two networks which are not even aware of each other’s presence. Thus, it is not possible to assume a UE supporting two UL active connections over two SIM cards will be able to utilise them in all possible band/carrier combinations where a UE can operate in single network mode. 
This is not a completely new issue for the MUSIM feature and a similar problem was already raised back in Rel-17 even in the context of the Dual-Rx/Single-Tx scenario. As explained in the corresponding contribution [3], even when a UE has a single UL transmission, there still can be issue with Tx from the first SIM falling into the Rx of the second SIM. Such a problem exists in the multi-carrier scenario as well, whereupon the network is aware of such a limitation and can either avoid configuring such a combination or avoid scheduling simultaneous Rx and Tx in both bands. However, as mentioned earlier, there are two independent networks where one network is not aware of another network configuration. As already discussed in Rel-17, there is a need for the mechanism to resolve MUSIM band conflicts.
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2	MUSIM WID scope and objectives
Referring to the latest agreed WID version agreed in [2], one can see that in principle RAN4 is already included as one of the working groups to enable "Enhancements for MUSIM procedures to operate in RRC_CONNECTED state simultaneously in NW A and NW B [RAN2, RAN3, RAN4]". In addition to that, there is an additional statement that "The work item shall identify whether the WI will have RAN3 or RAN4 impacts by RAN#99". At the same time, the RAN4 RF related impact is not explicitly mentioned thus leaving potential interpretations on whether RAN WG4 should have the corresponding agenda item.  

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].

To avoid any ambiguity in the 3GPP working process, we kindly ask TSG RAN to include an agenda item for the RF related issues for the MUSIM enhancements. In case if needed, the corresponding WID revision can also be considered.
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3	Conclusions
In this discussion paper we have presented our considerations for potential RF related issues for the MUSIM Dual-Rx/Dual-Tx enhancements. As presented in the paper, the MUSIM UE operating two SIM cards with two independent networks not aware of each other configuration may easily end up with a band/carrier configuration when two UL active connections cannot be supported. Based on that we can TSG RAN to consider allocating the corresponding RAN WG4 agenda items for the MUSIM WID so that RAN WG4 can look into these RF issues.
Proposal 1:	We ask RAN WG4 to look into the MUSIM scenarios with potential band conflicts.
Proposal 2:	We ask TSG RAN to allocate RAN WG4 agenda item for potential MUSIM related RF issues in the Dual Transmission/Reception (Tx/Rx) Multi-SIM WID.
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