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Abstract of the contribution: This contribution proposes a conclusion to Key issue #1 and #3 in 23.710
Introduction

Key Issue #1handles the introduction of multiple PRAs and the key issue #3 handles the need to control the load on the core network that can be the result of introducing multiple PRAs. 
Discussion

In rel-12 the PRA mechanism introduced in the WI CNO mainly to avoid core network signalling overload, extending the PRA mechanisms shall not jeopardize the reduced CN load. It was also specified to have one PRA per UE and PDN Connection to reduce the load on the core network. It has later be seen need to have multiple PRAs per UE and PDN connection to make the PRA functionality more useful but it is still a need to keep PRA functionality under control from a signalling and processing load perspective. 
Solutions #1 to #5 introduces solutions to handle multiple PRAs but with different principles to handle the load control. Solution #5 states that if the number of PRAs to be supported per subscriber per PDN is limited, e.g. below 5 there is no need to have any additional load control. This solves the load issue as the load is handled by setting a static max number of PRAs. Solution #1 propose a dynamic load handling and assumes that the MME/SGSN can handle all PRAs requested by the PCRF i.e. it exists no limitations in the number of PRAs to be handled even if some PRAs is set in standby they still have to be handled in MME/SGSN. Solution #2 and #3 limits the number of PRAs requested to be handled to the PRAs handled by the registered MME/SGSN but still there is no limitations of the total number of PRAs that can be requested by the PCRF. Solution #4 proposes a rejection mechanism making it possible for the MME/SGSN to reject some PRAs if the MME/SGSN cannot handle all of the requested PRAs.
As can be seen from above it is only solution #4 and #5 that introduces a possibility for the core network to keep control of maximum number of PRAs to be handled. Solution #4 has a flexible solution to control the number of PRAs to be handled in the core network and solution #5 is based on using as fixed maximum number of PRAs to be handled. None of these two solutions (#4 or #5) introduces any additional signalling.
Solution #1 introduces a dynamic control of the PRAs (active/standby) but as it also assumes that all requested PRAs can be handled by the MME/SGSN it needs to be complemented with a possibility to control the maximum number of PRAs to be handled by MME/SGSN. It can be questioned if this dynamic load control  is needed as other overload control mechanisms exists especially as it also introduces additional signalling at high load. 
Solution #2 and #3 puts a configuration burden on the PCRF to map all MMEs/SGSNs to supported PRAs i.e. the underlying network must be known by the PCRF. The solution has still no limitation of how many PRAs can be requested by the PCRF and needs to be complemented by a possibility to control the maximum number of PRAs to be handled by MME/SGSN. An alternative to send the MME/SGSN Ids to the PCRF can be to use existing ULI Reporting e.g. TAI/RAI for the PCRF to decide which PRAs is valid for the UE’s location. As this will not change any protocols and the configuration in the PCRF is an internal logic this configuration principles can be added as an informative Annex in TS23.203.
Proposal

It is proposed to add following conclusion to 23.710. 
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8
Overall evaluation

8.2
Overall evaluation of solutions for Key Issue #1 and #3

Solutions #1 to #5 introduces solutions to handle multiple PRAs but with different principles to handle the load control. Solution #5 states that if the number of PRAs to be supported per subscriber per PDN is limited, e.g. below 5 there is no need to have any additional load control. This solves the load issue as the load is handled by setting a static max number of PRAs. Solution #1 propose a dynamic load handling and assumes that the MME/SGSN can handle all PRAs requested by the PCRF i.e. it exists no limitations in the number of PRAs to be handled even if some PRAs is set in standby they still have to be handled in MME/SGSN. Solution #2 and #3 limits the number of PRAs requested to be handled to the PRAs handled by the registered MME/SGSN but still there is no limitations of the total number of PRAs that can be requested by the PCRF. Solution #4 proposes a rejection mechanism making it possible for the MME/SGSN to reject some PRAs if the MME/SGSN cannot handle all of the requested PRAs.

As can be seen from above it is only solution #4 and #5 that introduces a possibility for the core network to keep control of maximum number of PRAs to be handled. Solution #4 has a flexible solution to control the number of PRAs to be handled in the core network and solution #5 is based on using as fixed maximum number of PRAs to be handled. None of these two solutions (#4 or #5) introduces any additional signalling.

Solution #1 introduces a dynamic control of the PRAs (active/standby) but as it also assumes that all requested PRAs can be handled by the MME/SGSN it needs to be complemented with a possibility to control the maximum number of PRAs to be handled by MME/SGSN. It can be questioned if this dynamic load control  is needed as other overload control mechanisms exists especially as it also introduces additional signalling at high load. 

Solution #2 and #3 puts a configuration burden on the PCRF to map all MMEs/SGSNs to supported PRAs i.e. the underlying network must be known by the PCRF. The solution has still no limitation of how many PRAs can be requested by the PCRF and needs to be complemented by a possibility to control the maximum number of PRAs to be handled by MME/SGSN. An alternative to send the MME/SGSN Ids to the PCRF can be to use existing ULI Reporting e.g. TAI/RAI for the PCRF to decide which PRAs is valid for the UE’s location. As this will not change any protocols and the configuration in the PCRF is an internal logic this configuration principles can be added as an informative Annex in TS23.203.
9
Conclusions


Based on above evaluation it is concluded to introduce a solution for activating multiple PRAs. The UE dedicated PRA(s) and pre-defined PRA(s) can be activated simultaneously during the IP-CAN session establishment procedure. It is also concluded that this shall be combined with a solution to limit the maximum number of PRAs to be handled in the core network as shown in solution #4 and #5. Solution #4 is selected to handle the limitation of maximum number of PRAs as this solution is more flexible and can be adapted to MME/SGSN with different capabilities. 
Solution #2 and #3 can reduce number of requested PRAs to the PRAs valid for the specific MME/SGSN. As solution #2 and #3 can use existing location information from the ULI Reporting (e.g. TAI/RAI) and the configuration in PCRF is PCRF internal logic, this can be handled as an informative Annex in TS23.203.
For roaming scenario, it depends on the agreement and configuration between operators network and it is out of this study’s scope.
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