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Abstract: This contribution provides initial evaluations for the solutions which address KI#2.
1. Introduction/Discussion
As FS_MUSIM starts to draw to a close it is time to start initial evaluations for the solutions for the different key issues. This contribution provides initial evaluations for KI#2.
KI#2 studies:
-	How the system can enable operation when the paging associated with the 3GPP RATs and systems in which the Multi-USIM device is in Idle state or RRC_Inactive state (for 5GS) overlap in time?
[bookmark: _GoBack]-	Whether and how the network needs to be aware of specific UE communication constraints (e.g. Single Rx) in order to enable the Multi-USIM device to receive paging for each of the registered USIMs?
Some solutions to KI#2 also address KI#1, and those solutions (solutions #7, #12) are evaluated in S2-2005487 KI#1 Interim Evaluations and are not duplicated here.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.761.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change (all new) * * * *
7 Evaluations
7.14 Solution #14 Evaluation
Solution #14 is to address “Key Issue 2: Enabling Paging Reception for Multi-USIM Device”.
The solution avoids PO overlap in time by allocating a new 5G-GUTI in one system according to UE request. 
The solution requires including a new UE ID request indication and assistance information in the Registration Request and Registration Complete message. 
The solution requires additional signalings when the UE detects a PO overlap. When the serving cell changes or a new 5G-GUTI allocated in one network, PO overlap may happen, which leads to the new 5G-GUTI request and allocation procedure. 
PO overlap avoidance may fail when the AMF cannot allocate a new 5G-GUTI that avoids PO overlap. 
The solution may require RAN WGs to decide the content of the assistance information and how the UE determines the assistance information. 
The solution requires RAN WGs to evaluate if it can avoid PO overlap for all RAN paging configuration. 
7.15 Solution #15 Evaluation
Solution #15 is to address “Key Issue 2: Enabling Paging Reception for Multi-USIM Device”.
The solution avoids PO overlap in time by using an Alternative UE_ID for PF/PO computation. 
The solution requires including an Alternative UE_ID in the Registration Request message. The AMF/MME needs to store the Alternative UE_ID in the UE context. The AMF also provides the Alternative UE_ID to the RAN if the RAN supports RRC_INACTIVE. The RAN also needs to store the Alternative UE_ID in the UE context. 
The solution requires including the Alternative UE_ID in the N2 Paging Request message. The RAN and the UE need to calculate the PF/PO based on the Alternative UE_ID instead of IMSI or 5G-S-TMSI based UE_ID. 
The solution requires additional signalings when the UE detects a PO overlap if the serving cell in any network changes or a new 5G-GUTI is allocated in the other network. 
The solution may require RAN WGs to decide how the UE determines the Alternative UE_ID. 
The solution requires RAN WGs to evaluate if it can avoid PO overlap for all RAN paging configuration. 
7.16 Solution #16 Evaluation
Solution #16 is to address “Key Issue 2: Enabling Paging Reception for Multi-USIM Device”.
The solution avoids PO overlap in time by using an offset to the IMSI for PF/PO computation. 
The solution requires including an offset to the IMSI in the TAU Request or Attach message. The MME allocates an offset to the IMSI to the UE. The MME needs to store the offset to the IMSI in the UE context. 
[bookmark: OLE_LINK2]The solution requires including the offset to the IMSI in the S1-AP Paging message. The RAN and the UE need to calculate the PF/PO using the UE_ID based on the offset to the IMSI. 
The solution requires additional signalings when the UE detects a PO overlap if the serving cell in any network changes or a new 5G-GUTI is allocated in the other network. 
The solution may require RAN WGs to decide how the UE and MME determines the offset to the IMSI. 
The solution requires RAN WGs to evaluate if it can avoid PO overlap for all RAN paging configuration. 
7.17 Solution #17 Evaluation
Solution #17 is to address “Key Issue 2: Enabling Paging Reception for Multi-USIM Device”.
The solution avoids PO overlap in time by using MUSIM assistance information provided by the UE. 
The solution requires including MUSIM assistance information in the Registration Request or Service Request message. The AMF needs to store the MUSIM assistance information in the UE context. The AMF may also provide the MUSIM assistance information to the RAN if the RAN supports RRC_INACTIVE. The RAN also needs to store the MUSIM assistance information in the UE context. 
The solution requires including the MUSIM assistance information in the N2 Paging Request message. If the MUSIM assistance information includes a Replacement UE_ID. The RAN and the UE need to calculate the PF/PO based on the Replacement UE_ID instead of IMSI or 5G-S-TMSI based UE_ID. 
The solution requires additional signalings when the UE detects a PO overlap if the serving cell in any network changes or a new 5G-GUTI is allocated in the other network. 
The solution may require RAN WGs to decide how the UE determines the Replacement UE_ID or any other information in the MUSIM assistance information. 
The solution requires RAN WGs to evaluate if it can avoid PO overlap for all RAN paging configuration. 
7.18 Solution #18 Evaluation
Solution #18 is to address “Key Issue 2: Enabling Paging Reception for Multi-USIM Device”.
The solution enables UE paging reception when POs overlap in time by UE monitoring paging in turn on the overlapped RATs and RAN repeating paging on consecutive POs. 
The solution reuses current paging procedure and requires no procedural changes.
The solution requires UE alternately monitoring paging on the overlapped RATs, the AMF sending paging attempt number to the RAN and RAN sending paging on UE’s consecutive POs if the UE does not respond paging after the first attempt of paging. The UE may provide MUSIM related information in UE radio capabilities for paging and then RAN adapts its paging behavior accordingly. 
The solution may lead to additional paging attempt and some delay if the UE does not receive the paging in the first attempt when PO overlap happens. 
7.19 Solution #19 Evaluation
Solution #19 is to address “Key Issue 2: Enabling Paging Reception for Multi-USIM Device”.
The solution proposes that a MUSIM device use UE implementation (e.g. a round-robin paging reception) means to minimize page loss when PO overlap is identified.
The solution requires no new procedure and no impact on the network.
The solution requires RAN WGs to do evaluation.
7.20 Solution #20 Evaluation
Solution #20 is to address “Key Issue 2: Enabling Paging Reception for Multi-USIM Device”.
The solution avoids PO overlap in time by allocating a new 5G-GUTI in one system according to UE request. 
The solution requires including a new UE ID request indication in the Registration Request message. 
The solution requires additional signalings when the UE detects a PO overlap. When the serving cell changes or a new 5G-GUTI allocated in one network, PO overlap may happen, which leads to the new 5G-GUTI request and allocation procedure. 
PO overlap avoidance may fail when the AMF cannot allocate a new 5G-GUTI that avoids PO overlap. 
The solution requires RAN WGs to evaluate if it can avoid PO overlap for all RAN paging configuration. 
7.21 Solution #21 Evaluation
Solution #21 is to address “Key Issue 2: Enabling Paging Reception for Multi-USIM Device”.
The solution enables paging reception on one USIM when the other USIM is in RRC_CONNECTED state by negotiating a scheduling gap with RAN. 
The solution has RAN impact only and requires RAN WGs to do evaluation. 
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