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Abstract of the contribution: This contribution proposes a strong reason and validity to enhance the existing URSP configuration in case of Application interruption.
Discussion
1. Why we need to avoice ongoing Application interruption in case of UE policy configuration?

In last two meetings (SA2#127 and SA2#127bis), there were some discussion about the interruption of ongoing applications when URSP is updated. 

Based on the discussion, it looks from operator’s perspective, there is a clear requirement that the interruption of ongoing Application shall be avoided/minimized, i.e. some operators clearly did supporting as co-siner and/or proposing a paper with the same direction while no operators show concern on this issue.

Actually, some important network slicing Application (e.g. URLLC) cannot be interrupted or there must be a way to control the interruption time unless it is necessary. That is why some description regarding the ongoing Application interruption is added in 23.501. If there is no control mechanism in URSP configuration, the fruit for avoiding interruption of ongoing Application in network slicing configuration will be damaged. 

For example, based on the original URSP rule, the UE uses S-NSSA-1 for the PDU Session establishment, then the newly configured URSP rule set the [S-NSSAI-2, S-NSSAI-1] and S-NSSAI-2 takes priority. If there is no regulatin, the UE can affect the ongoing Application immediately i.e. associating the ogoing Application to the new PDU session corresponding to S-NSSAI-1, which is however destroys the intension of network slicing configuration.

Moreover, in existing operaotr’s network, there is always a consideration to avoid the ongoing servie when any of policy or network situation is changed. There are decades of examples, but here only select  2 of them: Example-1: when RAN congestion happens, the resource for important Application and/or important subsriber’s ongoing Application will be guaranteed by using APR value. Example-2: when a user’s quota is used up, some ongoing serives, e.g. voice call, will not be ended immediately, rather it will indicate the subscriber and continue the the voice cal.
Even for other areas, the interruption is always considered. For example, if your home’s water/electricity supply needs to be suspended for several hours, it must be a notice to tell you when the suspension will be performed. It shall not be acceptable users’ water/electricity is suspended even without a notification, if so we even have no way to gurantee a surgery can be finished without interruption. Another example is the OS system updating, enduser always would like to enforce the updating after they finish their working.
Observation-1: Application interruption due to UE policy configuration is needed as any other existing Application does, it inevitably affects ongoing Application if only by UE implementation. There shall be a method to minimize and/or control the ongoing Application interruption, otherwise some existing fruit e.g. in the configuration network slicing will be destroyed.
2. What if the Application interruption cannot be 100% avoided in case of UE policy configuration?
First of all, an indication for enforcement of new UE policies can resolve the most of circumstances. The only case when it does not work can be that the Application will be going for a long time or never ended. In SA2 we always consider the normal cases, that is also what the Network slicing configuration does (i.e. just mentioning if the new Allowed/Configured NSSAI does not affect the ongoing Application, the re-registration with AMF re-allocation will e performed after UE goes to CM-IDLE state). Additionally, there is always a coordination between Application layer and 3GPP layer, which means both the OTT and operator can have method to avoid this interruption in deployment aspects taking advantage of the indication from network.
This is also like the voice Application, when user used up the quota, the voice cal may be continued with notification to user. Then the user either end up the call soon or forcely released by operator network after a period of time. Anyway, it is much better than immediate interruption and avoid many complaits from endusers.
Observation-2: this indication will help to avoid most of Application interruptions. For the Application which is never ended, we doubt this scenario and even assuming that the operator or OTT can forcely release it.
3. How to realize avoiding interruption?
In last two meetings (SA2#127 and SA2#127bis), there were some discussion about the interruption of ongoing applications when URSP is updated. As introduced in last meeting’s paper (S2-184914) from OPPO, China Unicom, China Telecom, an parameter is used to indicate if enforce the URSP rules immediately or not.

Based on the discussion,

From operator’s perspective, there is a clear requirement that the interruption of ongoing Application shall be avoided/minimized, i.e. some operators clearly did supporting as co-siner and/or proposing a paper with the same direction while no operator showed concern on this issue.

From vendor’s perspective, the main concern is that it is difficult to define the test of when the URSP is enforced. Even for the case of immediate update as indicated cannot be “really” immediate. 

Therefore, considering both sounds, it is proposed to resolve this issue from another angle, i.e. the network indicates if the URSP rule shall be enforced only after the ongoing application is finished, and this indication is made separately which is out of URSP rule content.
For the graceful enforcement timer, it is better to have that the network is able to realize when the new policy will be totally enforced so that to abandon the old network slicing Application. 
Proposal:

As a purpose of standards, it is strongly proposed to make network indicate if the ongoing Application can be interrupted, i.e. the network indicates if the URSP rule shall be enforced only after the ongoing application is finished. This indication aligns with the fruit we get in network slicing configuration and avoid the circumstances that one policy is provided to UEs but UEs behave differently on the same Application’s user experience.
NOTE: The ongoing Application means the HTTP connection is keep-alive and the corresponding TCP/IP connection is keep-alive.Every time the HTTP connection is established/released, the Application layer needs to use socket to establish/release the corresponding TCP/IP connection, so it is easy for UE to know if the Application is ongoing or not.

Additionally, it is better to have graceful enforcement timer which makes the network able to realize when the new policy will be totally enforced and e.g. helpful to make OTT know when to abandon the old network slicing Application.
