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1
Introduction
Update of solution: RAN based paging collision avoidance for NR:

1. Make it clear that MUSIM capability is a capability which UE needs to report to the network.
2. It is proposed that paging collision avoidance can be just a network configuration without the participation of UDM or PCF, this issue needs further study.
3. Fixed some typo in the figure.
* * * * Start of Change * * * *
Solution #X: RAN based paging collision avoidance for NR
6.X.1
Introduction
This solution addresses the key issue #X: Paging collision avoidance.

The solution is used for at least one USIM registered in NR/5GC or eLTE/5GC. For the Multi-USIM UE, if one USIM is registered in 5GS and the other USIM registered in EPS, in order to limit the impact to EPS, it is recommended that UE reports to the 5GS (e.g. AMF) with its MUSIM capability in the registration request message via the registration/re-registration procedure.
Editor’s notes: The MUSIM capability can be a function in the UE’s settings, e.g. a click-on/off button. How is the MUSIM capability implemented in the registration/re-registration message (e.g. a new IE) is FFS.
6.X.2
Functional Description
The UE may provide an option to the user to dynamically enable or disable the MUSIM feature. In such a scenario, when the UE changes from a Single USIM to MUSIM mode, or vice versa, the UE updates its capability for the MUSIM feature in a re-registration procedure.

When the network receives the MUSIM capability from UE and it has configured with the paging collision avoidance capability,  the network can use the paging collision avoidance capability information to increase the timer used for retrying the paging procedure or extend the number of retry attempts.During the paging procedure, AMF includes the paging collision avoidance indication in the N2 paging message. RAN can do some optimization to avoid the paging collision. For example, apply paging repetition in the RAN node, randomized paging cycles or randomized PF/PO for the UE. How does RAN perform the paging avoidance depends on RAN’s decision.
Editor’s notes: The “paging collision avoidance” information can be just a network configuration used for network optimization purpose. Whether it shall be controlled by UDM or PCF is FFS..
6.X.3
Procedures

6.x.3.1
Paging collision avoidance procedure
Figure 6.x.3.1-1 is the call flow of Paging collision avoidance procedure.

UE reports its MUSIM capability to AMF via NAS message. UE subscribes if paging collision avoidance is allowed or not in subscription information. AMF decides to send the paging collision avoidance indication to RAN based on the NAS information received from UE and its configuration.

AMF includes the paging collision avoidance indication along with N2 paging message to RAN. RAN can decide the mechanism on how to avoid paging collision. 
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Figure 6.x.3.1-1: Paging collision avoidance procedure

Editor’s notes:
The similar mechanism NAS and N2 procedure can be reused for UE registered in EPS. But how does RAN to handle paging collision avoidance is FFS.
Editor’s notes: The step 2a or 2b may be included if UDM or PCF is involved in this procedure
6.X.4
Impacts on existing entities and interfaces

UDM

- includes if paging collision avoidance is a subscription data for UE.
PCF

- includes if paging collision avoidance is a service policy for UE.
AMF

- receives MUSIM capability from UE via NAS signalling.

- includes paging collision avoidance in N2 paging message sent to RAN.

UE

- includes MUSIM capability in NAS message sent from UE to AMF during registration/re-geistration procedure.

RAN

- depend on RAN’s discussion. Out of SA2’s scope.
6.X.5
Evaluation

* * * * End of Change * * * *
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