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Abstract of the document: Example of when two options exist and the most power efficient solution is not pursued.
Discussion

Enabling paging reception for MuSIM devices has been long outstanding issue to find an agreeable solution for 5GS. For EPS it was relative straight forward and a solution was adopted rather quickly. The Solution is based on that the UE can suggest (using UE assistance information) to the MME to add an offset to the IMSI. This allows the UE to get a preferred timing of the Paging Occasion (PO) to monitor. However, it should be pointed out that in principle, even in the EPS, the UE could have just indicated that it needs a new PO/PF in a TAU or in an attach message, and removed any Assistance to the network, and the Network may have provided some information to base the new PO/PF computation on (like an alternative IMSI or an IMSI OFFSET) without giving the UE the opportunity to steer the network decision. However, no one even considered this option as it is obvious that it is valuable to avoid inconvenient situation where the UE has to repeat the same request again in case the new assigned PO/PF is still not good. In addition, this was also giving the UE the additional benefit to choose to align the PO/PFs across USIMs so the UE can wake up at a more convenient time to monitor paging across USIMs (e.g. in the obvious case that the USIMs belong to the same PLMN one could even share the PO/PF and in the case for UEs that detect to be static and able to monitor PO/PFs that are close enough but not colliding)
The supporting companies of this paper have tried to get same feature concept supported in 5GS also i.e. to allow the UE to propose a preferred timing of the Paging Occasion. SA2 have even asked RAN2 for guidance to get a resolution on this topic. Unfortunately, RAN2 could not reach consensus [1], but most of the companies in RAN2 believed that allowing UE assistance information would be a useful feature. During a Show of Hands in ConfCall#4 in SA2#146E there was 8 companies supporting to introduce the EPS feature also in 5GS and 11 companies were supporting to only define a trigger for the UE to perform MRU and by so move the Paging Occasion to a new timing. At the end of SA2#146E meeting the trigger solution could not be accepted but was endorsed (S2-2106824) with two sustained objections.
The above example is one case where two options exist to solve a problem. In general, 3GPP should select the most efficient solution and the one that has the most benefits on the system. 
What the non-endorsed solution (S2-2105975r04 and S2-2105982r01) could offer is the following:

· The PO could be moved to a timing so that the MuSIM device only needs to wake up once to monitor the POs for the USIMs. This can reduce battery consumption.
· If USIMs have the same operators (same RAN), then the PO could be moved to the same timing so that the MuSIM device only needs to wake up once to monitors the POs the USIMs and even monitor only one PO. This can reduce battery consumption.

· the UE can request the best timing that would allow the UE to monitor all the POs. The success would be 100% if the AMF is able to assign a 5G-GUTI based on the UE assistance information. Additional Mobility Registration Updates (MRU) due to not suitability of the assigned 5G-GUTI for one USIM can be avoided (i.e. less network signalling and related reduced power consumption on both UE and network side). 
it should not escape that the above are the benefits that the EPS solution also provides. So the result, if moving forward with the endorsed CR, is that the 5GS design is less efficient than the EPS design. 

Instead of allowing the UE to add assistance information in the MRU, the endorsed solution only relies on the specified requirement that when a UE performs MRU the AMF will assign a new 5G-GUTI which will probably move the PO timing. If the new 5G-GUTI has the same least 10 significant bits, the PO timing is not changed. It may be so that even the new PO timing derived from the new 5G-GUTI may not solve the PO collision issue that triggered the MRU. A UE needs to perform some overhead tasks before it can start to monitor, if not enough time for these tasks has been provided by the new 5G-GUTI value, then the UE needs to perform a new MRU to get a second re-assigned 5G-GUTI even if strictly speaking the PO/PF is slightly different but not sufficient to perform these tasks. The endorsed CR even mention this unfortunate built-in issue “…(in order to enhance the likelihood paging collisions with other USIMs are avoided)…”.
Allowing the UE to provide UE assistance information also in 5GS, should not be a huge issue as this is allowed in EPS.   

Conclusions

The supporting companies propose that SA should encourage SA2 to conclude the work on this topic in Q4 and adopt the most beneficial and power efficient solution.
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