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1. Introduction

The Shared Initial Filter Criteria feature is an IMS efficiency feature and allows the contents of the Cx profile sent to the S-CSCF from the HSS to include a series of indexes instead of Initial Filter Criteria documents.
The Dynamic Service Activation Info (DSAI) feature is an IMS optimization feature. When a service is provisioned but not active, the Application Serve shall signal the HSS that a set of Initial Filter Criteria should be “masked” for a specific Public User Identity or Public Service Identity. From the HSS perspective, the HSS shall not send a set of Initial Filter Criteria which masked by the AS to the S-CSCF in order to avoid disoptimization.
If a user subscribes Shared Initial Filter Criteria feature and Dynamic Service Activation Info (DSAI) feature at the same time, however, Shared Initial Filter Criteria feature may be restricted. For example, if the SiFC feature is supported by the HSS and S-CSCF, Shared Initial Filter Criteria Set points to a set of initial filter criteria and some of these initial filter criteria may be masked by the AS using Dynamic Service Activation Info (DSAI) feature. In this case, the HSS shall not download the identifier of the Shared iFC set and only download the complete iFCs. 
To assure the application effect of Shared Initial Filter Criteria when implement DSAI feature simultaneously, this paper discusses options that should be considered to solve this problem and suggests one option to be agreed.
2. Solution Proposal
1.1 Option 1: Incremental Shared iFC Set Inclusion
Activation list of iFCs without Identifiers
When the HSS downloads service profiles including Shared iFC Set, an activation list of iFCs should be contained within the Shared iFC Set. The activation list of iFCs only contains activation status of iFCs to the Shared iFC Set. The default activation status value of iFCs will be set to active and this value depended on the indication of DSAI related to iFCs.
Additionally, the activation status is of type integer and its bit value indicates the activation status of iFC bounding to the Shared iFC Set. The arranging order of indication bits of the activation list must be in accord with the arranging order of a set of iFCs bounding to the Shared iFC Set. The activation status value within the activation list of iFCs will be set by the indication of DSAI.
If the S-CSCF receives service profiles including Shared iFC Set from the HSS and it supports activation list, the S-CSCF can trigger active iFCs which indicated by the activation status within the activation list. If the S-CSCF does not support activation list, it can ignore this and trigger all the iFCs bounding to the Shared iFC Set. 
The following picture gives a new outline of the UML model of the Service Profile class using this mechanism:
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1.2 Option 2: Incremental Shared iFC Set Inclusion

Activation list of iFCs with Identifiers

This option is similar to option1 and a difference is activation list of iFCs contains activation status and iFC identifier. So the order of activation list is not strict.
The following picture gives a new outline of the UML model of the Service Profile class using this mechanism:
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1.3 Option 3: Explicit Initial Filter Criteria
This option does not extend Cx interface and if apply Shared iFC feature depend on the relationship between a set of iFCs bounding to the Shared iFC Set and a set of iFCs bounding to the DSAI. It is assumed that the HSS and S-CSCF both support Shared iFC feature and DSAI feature. Set A represents a set of iFCs bounding to the Shared iFC Set. Set B represents a set of iFCs bounding to the DSAI. There are some scenarios as follows:
Scenario 1: No relationship between Set A and Set B
There is no intersection between Set A and Set B, that is, DSAI feature will not impact on the Shared iFC feature. So the HSS can download sevice profile including Shared iFC Set instead of complete iFCs.
Scenario 2: Intersection between Set A and Set B
Some iFCs belonging to Set B related with the DSAI will relate to the Shared iFC Set identifier. If some iFCs belonging to Set B but not the whole will be masked by DSAI value, the HSS shall not apply Shared iFC feature and only download complete iFCs which not be masked by DSAI value.
Scenario 3: Set A including Set B
Set B within Set A, that is, DSAI feature will partly impact on the Shared iFC feature. If the DSAI value is inactive, the iFCs pointed by the DSAI will be masked. In this case, the HSS shall not apply Shared iFC feature and only download complete iFCs which not be masked by DSAI value. Otherwise, the HSS can apply Shared iFC feature and implicitly download by Shared iFC Set identifier.
Scenario 4: Set A be included Set B
Set A within Set B, that is, DSAI feature will not impact on the Shared iFC feature. If the DSAI value is inactive, the iFCs pointed by the DSAI will be masked. In this case, a set of iFCs bounding to Shared iFC Set will be masked since Set A is subset of Set B. So the HSS will not download Shared iFC Set. If the DSAI value is active, the iFCs pointed by the DSAI will be unmasked. The HSS may apply Shared iFC feature and implicitly download by Shared iFC Set identifier for the same reason as before case.
3. Discussion

Option 1 and Option 2 have a good backward compatibility and be easy to implement. Option 1 is simple and has little HSS Diameter Stack sizing. However it is strict to request the order of indication bits of activcation list accord with a set of iFCs bounding to the Shared iFC Set. Option 2 has no this restriction but adding extra iFC identifier.
Option 3 does not extend Cx interface, however, it is complex to Option 1 and Option 2. Furthermore, this option restricts application of Shared iFC feature when apply DSAI feature simultaneously.
4. Conclusions
ZTE would like to support Option 1 and proposes to be agreed. Some CR will be brought at this meeting.
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