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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
As RP-200950 [1] mentioned in RAN#88, the detailed objectives of the work item are:
1) Specify, if necessary, enhancement(s) to address the collision due to reception of paging when the UE is in IDLE/INACTIVE mode in both the networks associated with respective SIMs [RAN2]
· RAT Concurrency: Network A can be NR. Network B can either be LTE or NR.
· Applicable UE architecture: Single-Rx/Single-Tx.
2) Specify mechanism for UE to notify Network A of its switch from Network A (for MUSIM purpose) [RAN2]:
· RAT Concurrency: Network A is NR. Network B can either be LTE or NR.
· Applicable UE architecture: Single-Rx/Single-Tx, Dual-Rx/Single-Tx
3) Unless SA2 find an alternative solution or decides otherwise , specify mechanism for an incoming page to indicate to the UE whether the service is voLTE/VoNR.[ RAN2]
· RAT Concurrency: Network A is either LTE or NR. Network B is either LTE or NR.
· Applicable UE architecture: Single-Rx/Dual-Rx/Single-Tx
In this contribution, we analyze the key issues of these objectives and show our considerations on these aspects.
2. Discussion
The first objective is about paging occasion(PO) collision. This problem occurs when POs of two networks overlap and Multi-USIM UEs just have single Rx to monitor PO on the PDSCH at the same time. Since this WI is under the assumption of no cooperation between two operators, if two USIMs belongs to different operators, the networks can not find out PO collision without Multi-USIM UE assistant information.  
Observation 1: If two USIMs belongs different operators, the networks can not find out PO collision without Multi-SIM UE assistant information. 
There are some straightforward ways to tackle PO collision, such as monitoring the collision POs in turn, which is UE based solution, or repetition of paging message, which is the network based solution. But these solutions are just to reduce the impact of PO collision and cause the new problem such as paging missing and signaling overhead increasing. Thus, we should consider the UE and the network cooperation to solve this problem, aiming at a better trade-off between network signaling overhead and UE experience.
Proposal 1： RAN2 to discuss the UE and the network cooperation solution for PO collision, considering trade-off between network signaling overhead and UE experience.
For the UEs with single Rx when the USIM A is in connected mode, the UEs need to periodically tune away the Rx chain to monitor paging of USIM B. For the UEs with several Rx chains but fully occupied by USIM A when it is in the connected mode, the UE may also tune away all the Rx chains to monitor paging of USIM B. While the UE is temporally absent from the network associated with USIM A, the network A will still schedule DL resource to UE, which will result in the waste of network resources and lead to underestimating of the current network quality and then reduce the scheduling rate. 
A solution can be introduced to inform the network that the UE will be absent from network periodically and the network can skip several slots when UE is absent. The UE and the network can negotiate a ‘pattern’ at the very first time, so that the UE can tune away the Rx chains to monitor paging of another USIM without loss any downlink data, which will save the network resources and avoid network underestimating of the current  channel condition.
Observation 2: For Multi-USIM UEs which need to tune away all the Rx chains to monitor paging of USIM B when USIM A is in connected mode, UEs can negotiate a periodical pattern with network A to avoid wasting of network resources.
For the UEs with several Rxs but fully occupied with USIM A when it is in the connected mode, the UE may only tune away one or two Rx chains to monitor paging of USIM B.For example, the UE has 4Rx in total and tune 2Rx to USIM B to monitor paging, but the network A doesn’t know UE Tx capabilities has changed from 4Rx  to 2Rx and still schedule DL data in 4Rx,which will lead to data loss and network resources wasting. Similar solution can be introduced for UE to negotiate with network A a periodical ‘pattern’ to only schedule DL data on 2Rx when UE tune away the other 2Rx chains to monitor paging of USIM B.
Observation 3: Similar solution can be introduced when the UE tune away one or two Rx chains to monitor the paging of USIM B when USIM A is in connected mode.
Proposal 2： RAN2 consider introducing Support of Scheduling gap pattern for Multi-USIM UE.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In addition to short term switching between networks such as paging, UE may need to switch to the other network for long term services. For the UE only have single Tx, it can communicate with one network simultaneously. If UE switches from RRC CONNECTED state in Network A to RRC CONNECTED state in Network B without notification, the network may think the RLF is occurred incorrectly. This will cause the waste of radio resources and wrong network statistics. As mentioned in TR 23.761[2], UE could use RRC signaling or NAS signaling to notification the switch of network. No matter which signaling is chosen to notify the network about the switch, the network needs to reserve the RRC configuration for fast RRC connection resumption. For example, after Multi-USIM UE sends the switch notification from Network A to Network B, Network A releases RRC connection and reserves the RRC configuration of Multi-USIM UE. A timer is started for the validity of the RRC configuration. If Multi-USIM UE return to Network A before the timer expires, the RRC connection resumption can be executed rapidly. Otherwise, the network will delete the RRC configuration.
Proposal 3： After Multi-USIM UE sends the switch notification, the network starts a timer for the reservation of RRC configuration.
Another issue considered for UE coordinating leave for long term services is how to handle the DL date when UE is absent. If the UE can provide information about which services or PDU sessions it want network to trigger (or not trigger) MT service delivery the RAN (when UE is in inactive status ) and SMF (when UE is in idle status ) can decide not to page UE for certain services and therefore save the network resource. If the RRC solution is chosen for UE coordinating leave then RAN has to consider how to carry assistance information such as MT service delivery preference in RRC message.
Proposal 4： If the RRC solution is chosen for UE coordinating leave then RAN has to consider how to carry assistance information such as MT service delivery preference in RRC message.
As to paging cause, it is still under the discussion in SA2. However, we think it is reasonable to add the indication of VoLTE/VoNR in paging message. In general, voice service has higher priority than other services. If Multi-USIM UE is watching the video in Network A while a voice service in Network B is paging, UE should respond to paging message of Network B. If a data service of Network B is paging, UE may not want to pause the video services in Network A. The indication of VoLTE/VoNR in paging message give the UE more flexibility to choose service with preference. 
Observation 4: The indication of VoLTE/VoNR in paging message give the UE more flexibility to choose service with preference.
3. Conclusion
In this contribution, we analyze the key issues of three objectives in WI and have the following observations and proposals:
Observation 1: If two USIMs belongs different operators, the networks can not find out PO collision without Multi-SIM UE assistant information. 
Observation 2: For Multi-USIM UEs which need to tune away all the Rx chains to monitor paging of USIM B when USIM A is in connected mode, UEs can negotiate a periodical pattern with network A to avoid wasting of network resources. 
Observation 3: Similar solution can be introduced when the UE tune away one or two Rx chains to monitor the paging of USIM B when USIM A is in connected mode.
Observation 4: The indication of VoLTE/VoNR in paging message give the UE more flexibility to choose service with preference.

Proposal 1： RAN2 to discuss the UE and the network cooperation solution for PO collision, considering trade-off between network signaling overhead and UE experience.
Proposal 2： RAN2 consider introducing Support of Scheduling gap pattern for Multi-USIM UE. 
Proposal 3： After Multi-USIM UE sends the switch notification, the network starts a timer for the reservation of RRC configuration.  
Proposal 4： [bookmark: _GoBack]If the RRC solution is chosen for UE coordinating leave then RAN has to consider how to carry assistance information such as MT service delivery preference in RRC message.
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