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Extract of Clause 7.2

These solutions can be further divided into following groups:

-
Group 1: Change parameters related to the PF/PO calculation to avoid PO collision. Solution #14, #15, #16, partial #17 and #20 are part of this group.

-
Group 2: Change paging strategy to avoid PO collision. Solution #18 and partial #17 are part of this group.

-
Group 3: Deliver MT service notification in the current system. Solution #7, #8, #24, #26, #27 and #12 are part of this group.

-
Group 4: UE implementation solution. Solution #19 is part of this group.

-
Group 5: UE absence, in RRC Connected mode, based solution. Solution 21 is part of this group.

For group 1, solution #14, #20 request 5G-GUTI change to impact the PF/PO calculation while solution #15 and #16, partial #17 request extra NAS level ID to impact the PF/PO calculation. All of them may lead to certain increased signalling. The necessity of the UE provided input to influence the PO needs further study.

For group 2, solution #18 is a solution to page on the consecutive POs. However, this may lead to increases in the used paging resource and delay. Solution #18 may have impact on the RAN paging implementation for MultiSIM devices. Solution 17 partially proposes to use UE assistant info to influence paging strategy. However, there are no details on how the paging strategy is adapted. The effects of paging strategy change based on periodicity of the UE reachability and number of USIMs are questionable.

For group 3, #7, #8, #12 and #27 of them introduce additional NFs in the Core Network. The benefits, considering the cost/complexity, are not clear in general. Solution 7 and Solution 12 also introduce delay and paging resource wastage. Solution 13 proposes traffic from one system is delivered via another system. #24 and #25 introduce the solutions when the multiple USIMs are registered in same PLMN.

For group 4, solution 19 proposes UE implementation-based solution. This is not limited by the 3GPP. Whether UE implementation based solution can be considered 'good enough' requires feedback from RAN WGs.

For group 5, solution 21 mainly addresses the scenario where a device is connected in one system and IDLE/RRC inactive in another system. The solution proposes a "gap" mechanism in RRC connected mode in the current system in which paging is received. It is not clear how long the max value of this "gap" can be.

Based on the above and further discussion on the solutions we can make the following observations:

Observation 1: Solution 19 proposes that the KI#2 does not need any solution. This is not aligned with the objective of the Study.

Proposal 1: Solution 19 should not be further considered.

Observation 2: Solution 21 has only impact on RAN functionality. Furthermore solution 21 only partly solves KI#2 and has no CN impact and will therefore not require any normative work in SA2.

Observation 3: Solution 7 and 12 introduces new functionality in the AMF. If the UE is found non-reachable then the AMF triggers a notification to be sent in another network(s). The trigger delivery method is either using a paging server function or triggering of sending a SMS to the other UE.

Observation 4: Solution 18 proposes to increase the number of paging attempts in order to reach the UE when the UE has paging collisions. This is a brute force method which increases the use of paging resources and increased delay of delivering the paging message. Furthermore solution 18 can’t distinguee the reason why the UE didn’t respond to the first page, it may have been due to e.g. paging collision, due to mobility or out-of-coverage, or no battery left. 
Observation 5: Solution 7 and 12 may either delay the paging or result in a waste of paging resources. Solution 18 is for RAN to be evaluated, there is potential latency in receiving a page.
Observation 6: Sol 27 does not have similar paging resources issues as 7 and 12, as the UE is only paged in the master PLMN and not in other PLMNs. The latency of paging may not be a concern as it is upper bounded by the transport path latency and it is comparable to the transport path of the data itself (there is no latency induced by paging failure). 
Proposal 2: Due to the inefficient use of paging resources and delay to reach the UE, it is proposed not to consider solution 7 and 12 for normative work.

Observation 7: Solution 17 proposes either to use solution 15 or CN paging strategy changes as e.g. solution 18. In addition, solution 17 proposes that MuSIM related information from the UE should be sent together in a MuSIM Assistance Information Element

Observation 8: Solution 14, 15, 16 and 20 are variants how to change the UE-ID which is used to derive the PO/PF.

Observation 9: Solution 14 and 20 only work for 5GC

Observation 10: Solution 15 and16 works for both EPC and 5GC
Observation 11: Out of the solutions impacting UE-ID (sol 14,15, 16 and 20), only solution 15 and 16 works for both EPC and 5GC.

Observation 12: Solution 15 has the added benefit that, when a multi-USIM device with different USIMs is camping with all USIMs on the same serving network RAN node (e.g. shared RAN), the feature can be used to ensure that all POs align so that the UE wakes up once for all USIMs.
Observation 13: Solution 15 offer a one-time negotiation of a new UE-ID for both EPC and 5GC, meaning that the PO/PF will not change for as long as this UE-ID is used. This reduces the need for extra signalling between UE and the network and between network nodes.  

Observation 14: The PO collisions will come and go for the solutions which are based on new 5G-TMSI allocation i.e.  solutions 14 and 20. This is also the case for solution 16 in 5GC since the 5G-TMSI will change over time.
Proposal 3: It is recommended that the principles of solution 15 proceed with normative work. It shall be also possible to carry the Alternative ID in a MUSIM assistance information element.
RAN feedback on the LS

LS response will be drafted and available earliest by Nov 12, however one take away from the RAN2 email discussion and online meeting discussion it that RAN2 thinks that all solutions for KI2 are feasible. Naturally this needs to be confirmed once the LS response is available to SA2.
Proposal

RAN WG work item on MuSIM does not address the case for EPS. In order for 3GPP to have MuSIM functionality across both EPS and 5GS then SA2 needs to address the EPS case. The NAS based solutions in solution 15 and 16 address the key issue in a common way for both the two systems. Solution 15 and 16 are very simular to avoid the paging collision, but solution 15 offers some further benefits as explained in observation 14 and 15.
Based on the evaluation in clause 7.2 and above observations we recommend that the principles of solution 15 proceed with normative work in the category of similar solutions. 
* * * Start of change, All new text* * * 
8.2
Conclusions for Key Issue #2: Enabling Paging Reception for Multi-USIM Device

Based on the evaluation in clause 7.2 the following conclusions are agreed for the baseline functionality:
· When a MuSIM device detects a paging collision, one of the UEs requests a change of UE-ID (UE Identity Index value).
· When a MuSIM device with different USIMs is camping with all USIMs on the same serving network RAN node (e.g. shared RAN), the UE(s) may request a change of UE_ID (UE Identity Index value) such that all POs align and the MuSIM device will wake up once for all USIMs.

· The UE request the change of UE-ID using the Mobility Registration or in the Tracking Area Update procedure. The UE includes new UE-ID in the request message.

NOTE:
The new UE_ID may be included in a MUSIM Assistance Information container as there may be other information sent.

· The AMF or MME acknowledge the new UE-ID in the accept message.

· The UE-ID is used as long as the UE-ID is included in any further Registration Request of TAU Request message and acknowledged in related Accept messages.

· The UE-ID is provided by the AMF to the RAN in the Paging message and RRC Inactive Assistance information or for EPC by the MME to the eNB in the Paging message.
· In case MUSIM device identifies both UE_1 and UE_2 are in same PLMN, the UE indicates the same to the network. In response, if network indicates (for both case of same and different AMFs) it is able to link UE_1 and UE_2 contexts, the UE_1 will not read the paging channel when UE_2 is in connected mode (and vice versa). The network performs the paging procedure for UE_1 using the N1 NAS signalling connection of the UE_2 which is in connected mode (and vice versa). If UE_2 is performing Emergency or priority service (MPS), the AMF may decide to not perform the paging for UE_1.
· If non 3GPP access is used in 5GS to provide paging notification, this is based on normal 5GS behaviour, so there is no standards impact.
* * * End of changes * * * 
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