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Introduction
By SA1#88 meeting, the SA1 work item on MUSIM is 100% completed with the service requirements agreed in [1][2]. A study item on MUSIM [3] is ongoing in SA2. The work tasks will be down scoped in SA#86 plenary.
After RAN#85 Plenary meeting, an email discussion with two phases on the SI/WI scope for Rel-17 MUSIM is organized in RAN draft reflector. The email discussion summary can be founded in [4]. The proposed SI/WI scope by the moderator (vivo) can be founded in [4].
In this paper, we make further technical analysis on MUSIM and give our proposals to the scope of Rel-17 MUSIM SID.
Discussion
RAT concurrencies
Taking into account all the possible combinations of UE’s RAT capability, UE’s MR-DC capability and UE’s RRC states, a huge number of RAT concurrencies for Dual SIM UE will exist in the field. It is not possible and not needed to make specified standardization to each single RAT concurrency. There are already LTE+LTE Dual SIM UEs delivered in the market without standardization impacts. These UEs have offered end users very good experience. Other Dual SIM UE varieties based on LTE+LTE Dual SIM UEs, for examples (e)LTE+(e)LTE, (e)LTE+EN-DC, can directly reuse the implementations of LTE+LTE Dual SIM UE. For these cases, no standardization work is needed. In a general consideration, for Rel.17 Dual SIM standardization, NR specifications can be enhanced and LTE specifications do not need to be modified.
[bookmark: OLE_LINK2]Receptions collision in Idle/inactive state
Dual RX UE implementation can already solve the problem without any network impact and no standardization work is needed. On one hand eMBB UE can support carrier aggregation and dual connectivity. UE can receive paging information or system information from these two networks simultaneously using different RF channels for different bands. The collision problem does not exist. On the other hand eMBB UE should support diversity receiver, i.e., supporting primary Rx chain(s) and diversity Rx chain(s). If the networks associated Dual-SIM use the same frequency band, UE could use the primary Rx channels for the paging receiving associated to one USIM and the diversity Rx channels for the paging receiving associated to another USIM. The collision problem does not exist either.
For Single RX UE implementation, the collision problems can already be addressed by UE and network implementations. The paging missing problem due to paging occasion overlap can be avoided if network can transmit paging information in several consecutive paging occasions and the UE can receive the paging information associated to different networks in an alternating manner. During the email discussions, several companies marked system information collision as low priority. It was argued that it is up to UE implementation to fix system information collision problem. If so, the same or similar implementation can also be used to fix paging collision problem.
Furthermore, Rel-17 MUSIM UE will be delivered to the market in/after Y2022. We don't see the reason why a MUSIM UE should be implemented as a Single Rx UE. 
Based on the above, we prefer to address reception collision problems by UE and network implementation. No standardization work is needed.
Objective proposals
Based on the email discussions in RAN_DRAFT reflector and the above discussions, our proposals on the objectives of MUSIM SID are listed below.
· For single-Rx/single-Tx UEs, study the potential issues and if necessary, specify enhancement mechanism(s) to address the collision between idle/inactive receptions from different networks associated with different SIMs (where network A is NR idle/inactive or LTE idle, network B is NR idle/inactive).[RAN2]
· Study, and For single-Rx/single-Tx UEs, specify if neededenhancement, e.g., TDM for downlink operation for 1T1R UE and downlink capability adjustment scheme for 1T2R UEsharing, for the case of paging delivery to UE on network A while the UE is actively communicating (i.e. RRC connected mode) with network B (where network A is NR idle/inactive or LTE idle, network B is NR or EN-DC RRC connected state). [RAN2]
· Study, andFor single-Rx/single-Tx, dual-Rx/single-Tx UEs, specify if neededenhancement, e.g., suspension/ release /TDM operation for 1T1R and 1T2R UE and unlink capability adjustment scheme for 2T2R UEsharing, for the case where UE is entering in RRC connected mode in network A from Idle/Inactive mode, while UE is already in RRC connected mode in network B. (where network A is NR idle/inactive or LTE idle, network B is NR or EN-DC RRC connected state) [RAN2]
· For single-Rx/single-Tx, dual-Rx/single-Tx, dual-Rx/Dual-Tx UEs, specify enhancement for UE in RRC connection with both network A and network B, e.g. by simultaneous or TDM communication (Where network A is LTE-single connection or NR-single connection and network B is NR-single connection )[RAN2]
· For dual-Rx/single-Tx, dual-Rx/dual-Tx UEs, study, and if necessary, specify the potential enhancement(s) to mitigate interference (Harmonics, IMDs) between different USIMs communications (Where network A is LTE/NR idle or LTE/NR RRC single connection and network B is NR idle or NR single connection) [RAN4, RAN2]
Note 1: UE SIMs may belong to same or different operators.
Note 2: Coordination with relevant WGs, such as SA2, should be considered where relevant.
Note 3: Single Rx allows MUSIM UE to receive traffic from only one network at one time, Dual Rx allows MUSIM UE to simultaneously receive traffic from two networks. Single Tx allows MUSIM UE to transmit traffic to one network at one time, dual Tx allows MUSIM UE to simultaneously transmit traffic to two networks. (The terms Single Rx/Tx and Dual Rx/Tx do not refer to a device type. A single UE may, as an example, uses Dual Tx in some cases but Single Tx in other cases)
Note 4: LTE specification should not be changed.
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