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1 
Introduction


In the RAN2#112e meeting [1], RAN2 had the below agreements for paging collision avoidance:

· From RAN2 point of view, Option 1, 2a, 2b, and 3 are feasible to solve the paging collision issue in 5GS. Each have different effectiveness (as per analysis during the email discussion). When indicating reply to SA2, indicate both feasibility as well as effectiveness.
· Indicate to SA2 that RAN2 continues to further evaluate the pros and cons of options 1, 2a, 2b, 3.

· Option 4 is still allowed (but RAN2 will not specify UE implementation). 

· Clarifying "No E-UTRA impact" can be done in RANP.

· Option 2c can be evaluated later as it doesn't work alone.

In this contribution, we propose a way that seems to be the most desirable based on the pros and cons of the high-prioritized 4 options for avoiding paging collision.
2
Discussion

Option#1. UE-requested 5G-GUTI reassignment for one USIM using the Mobility Registration Update
Option#1 has the pros that there is no RAN2 impact. Also, the implementation can be achieved with a small impact on SA2 specification. 

However, option#1 has the cons that UE_ID for calculating paging occasion can be updated even after the UE acquires a new UE_ID to avoid paging collision because the 5G-GUTI is reassigned again by other legacy SA2 procedures, e.g. NAS security update. Thus, the reassigned 5G-GUTI changes the 5G-S-TMSI which is based value for the UE_ID. As a consequence, the UE may face the paging collision issue again unexpectedly with a higher possibility than other options. Therefore, to avoid the paging collision, the UE_ID needs to be maintained until another paging collision occurs. 
Observation 1. Option 1 may cause the paging collision issue again unexpectedly because the 5G-GUTI is reassigned again by other legacy SA2 procedures.
Option#2a. Changes related to the UE_ID using an Alternative UE_ID
Option#2a has pros that the alternative UE_ID can be maintained until another paging collision occurs unlike option#1. Furthermore, there are no cons clearly so far.

Observation 2. Option 2a enables the UE_ID to be maintained for avoiding the paging collision regardless of other legacy procedures.
Option#2b. Changes related to the UE_ID using an IMSI+offset
Like option#2a, option#2b has also pros that the UE_ID which is updated by offset can be maintained until another paging collision occurs. 
On the other hand, some companies are saying that there are cons that option#2b is only applicable to the EPS system, i.e. LTE only because the offset value is based on IMSI value. However, since the concept of using offset value can be easily applicable to NR system by applying the offset to the 5G-S-TMSI value if RAN2 agrees, the cons aren’t likely to be the critical problem.

Observation 3. Option 2b can be applied to NR easily if RAN2 agrees that 5G-S-TMSI+offset is used for avoiding the paging collision.
Option#3. Repeating paging in the RAN on consecutive POs
Option#3 has pros that any change for the procedure text isn’t required. 
However, there is a critical con that the signaling overhead significantly increases due to longer paging repetition. The network also uses more network resources for sending the paging message. It also leads to an increase in the power consumption of the UE.

Moreover, the longer paging repetition doesn’t resolve the actual problem of the paging collision fundamentally and causes paging delay which leads to performance degradation of the system eventually.

Observation 4. Option 3 causes the signaling overhead significantly due to longer paging repetition and doesn’t resolve the actual problem of the paging collision fundamentally.
Based on the above observations, we propose followings.
Proposal 1. RAN2 uses Option 2a or Option 2b to solve the paging collision issue in 5GS
Last but not least, we think RAN2 needs to consider there is a common aspect that every option is only available when the UE indicates the problem of the paging collision to the network. This is because it isn’t necessary to receive any solution in advance if there is no issue for the paging collision from the UE perspectives. Thus, based on option#2a and #2b, we think it is also a desirable way of the UE sends assistance information to resolve the problem only when the paging collision occurs. Also, considering that there isn’t any inter-working coordination between the networks of multiple SIMs, we think the assistance information is necessary that the network can update the paging configuration precisely to avoid the problem. 

Therefore, even though RAN2 agreed that sending assistance information isn’t a high prioritized option to discuss, we propose that it needs to be discussed together with the above 4 options.
Proposal 2. RAN2 needs to discuss assistance information together with options 2a and 2b to indicate the paging collision from UE AS to UE NAS.
3
Conclusion
In this contribution, we have the following proposals:
Observation 1. Option 1 may cause the paging collision issue again unexpectedly because the 5G-GUTI is reassigned again by other legacy SA2 procedures.

Observation 2. Option 2a enables the UE_ID to be maintained for avoiding the paging collision regardless of other legacy procedures.
Observation 3. Option 2b can be applied to NR easily if RAN2 agrees that 5G-S-TMSI+offset is used for avoiding the paging collision.
Observation 4. Option 3 causes the signaling overhead significantly due to longer paging repetition and doesn’t resolve the actual problem of the paging collision fundamentally.
Proposal 1. RAN2 uses Option 2a or Option 2b to solve the paging collision issue in 5GS
Proposal 2. RAN2 needs to discuss assistance information together with options 2a and 2b to indicate the paging collision from UE AS to UE NAS.
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