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Abstract of the contribution: This contribution adds evaluation of the different alternatives in solution 3  
Introduction

This contribution adds evaluation text for the three alternatives in solution #3. It propos also a principle way forward.
Proposal

The following changes are proposed to be added to the TR23.773.

>>>>>>>>>>>>>>>>>> Start of Change <<<<<<<<<<<<<<<<<

6.3.3
Solution evaluation

6.3.3.1
Alternative 1
This alternative reduces the signalling on the interface between the SCS/AS and the SCEF but no change in the signalling in EPC.
The SCEF will based on the group definition and the group id from SCS/AS activate monitoring per UE either via HSS (path a) or via PCRF (path b) i.e. new functionality in SCEF for group handling.
This solution reuses existing Monitoring triggers and thus limits impacts to two nodes only.

This solution does not create any interoperability issues among nodes that may not be upgraded to support group handling.
The solution does not mitigate signalling load when the monitoring event reporting procedure is performed for the UE(s) in the group.
6.3.3.2
Alternative 2
This alternative reduces the signalling on the interface between the SCS/AS and the SCEF and over S6t, Rx and Nt, but no change in the signalling over S6, Gx, S5, S11 or S4. 
For path a) the SCEF transfers the group id for monitoring activation to HSS and the HSS needs new functionality to send monitoring activation per UE to every MME/SGSN serving UEs in the group, this will also include roaming UEs. 

For path b) the SCEF transfers the group id for monitoring activation to the PCRFs handling the UEs in the group i.e. the SCEF needs to be aware of which UEs in the group is served by which PCRF. The PCRF needs new functionality to send monitoring activation per UE based on the group id from SCEF and the group definition. 


6.3.3.3
Alternative 3
This alternative reduces the signalling over all the interfaces between the SCS/AS and the MME and SGSN. 

For path a) this alternative introduces new group handling functionality in the HSS and MME/SGSN. The HSS transfers the group id for activation to all MMEs/SGSNs serving UEs in the group including roaming UEs in visited MMEs/SGSNs. The group definition must also be provided to MMES/SGSNs in the visited networks. New signalling procedures and messages are needed over S6a as existing signalling is based on per UE signalling and the new signalling will be on group level. New functionality is needed in the MME/SGSN not only handling per UE functionality to also handle group functionality.
For path b) this alternative introduces group handling functionality in the PCRF, PDN GW, Serving GW and MME/SGSN. If group identity shall be sent from PCRF and terminate in MME/SGSN the PCRF will send the group identity to multiple PDN GWs, PDN GW will send the group identity to multiple Serving GWs and the Serving GWs will send the group identity to multiple MMEs/SGSNs. This means that PCRF, PDN GW, Serving GW and MME/SGSN all needs to have knowledge of the group definition to send the activation requests to correct MMEs/SGSNs. The group definition must also be provided to MMES/SGSNs/SGWs in the visited networks.  This requires new signalling procedures and messages over GTP-C as existing signalling and messages only handles per UE signalling and messages. 

Step 3 in this solution does not work (effectively) for roaming scenarios and creates additional complexity for Inter-PLMN support of such handling.
6.3.3.4
Reporting of monitoring events (valid for all alternatives)
For reporting alternatives A1 and A2 no signalling reductions will be seen over the 3GPP interfaces as report signalling is done per UE. For alternative B some signalling reduction can be achieved due to the reported is cumulated on each node level to a group level reporting but this needs also new functionality in every involved node to handle such a group reporting. The group monitoring activation will result in momentarily activation of monitoring for all UEs in the group and can give the result that MME/SGSNS/HSS simultaneously will send an event report per UE i.e. high signalling load.
6.3.3.5 Summary of solution evaluation
Based on above evaluation it can be seen that a solution based the principles in alternative 3 has huge effects on all nodes in EPC and will require a number of new signalling procedures and new messages to be specified. Path a) will introduce new messages between HSS and MME/SGSN including new procedures in these nodes. Path b) will introduce new messages between PCRF, PGW, SGW and MME/SGSN and new procedures in all these nodes The handling of the group management i.e. group definition provided to all relevant MMEs/SGSNs both in the home network and in possible visited networks will add a new logistic burden for the operator and even then does not result in an useful benefit. If the group management is handled via the subscription data in HSS and no group management is needed in MME/SGSN there will be no additional burden for the operator.
Solutions based on the principles as shown in alternative 2 will not get the same level of reduced signalling compared to alternative 3 but the affects to the network is much smaller i.e. only affecting PCRF (path b) and HSS (path a) and no changes in procedures/signalling/messages in the southbound direction from HSS and PCRF. The logistics for group definition will also be much simplified as it is only handled in SCEF, HSS and PCRF and not handled in the visited network. 
The way forward would be a solution based on the principles from alternative 2.
>>>>>>>>>>>>>>>>>> End of Change <<<<<<<<<<<<<<<<<
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