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Abstract: The contribution proposes an MCPTT group affiliation architecture based on IETF Common Policy for authorization and OMA XDM capabilities for document change tracking. The approach is consistent with use of authorization policies in PCPS v10; however, it does not depend upon PCPS v10 beyond IETF Common Policy appearing in XDM group documents and general OMA XDM capabilities.
1 Introduction
1.1 Brief Background
Here is a summary of “affiliation” proposals appearing in SA6, or that at least have been discussed at one time or the other in SA6.  The following list is not exhaustive.  

· A user is affiliated with the group if it has a SIP Session with the group.  The reasons for choosing a particular SIP Session to be the basis of “group affiliation” tend to be call setup latency optimizations.
· A user is affiliated to a group if the affiliation has been published to a presence server. The MCPTT AS supporting the group can either read or subscribe to the presence to determine whether or not a particular group member is affiliated. Ditto, the MCPTT user or another authorized user can read or subscribe to this presence.
· Yet another point of view relies on PCPS v10 features that provide session barring features and similar capabilities.  

1.2 Summary

This contribution takes the point of view that affiliation is an authorization policy (a rule) contained in the MCPTT group document.  The approach is neutral in the sense it does not favor any particular call model type nor the existence of a SIP Session.  The approach of this contribution coexists equally well with all call models. 

The authorization mechanism proposed here is widely utilized in OMA Enablers. The XDM functional entities and tracking mechanisms affiliation are well reviewed. Within the context of PCPS v10 stage 3 technical specifications, it is obvious how to use this approach because it is just “more of the same”. 
As a historical comment, in the context of PoC and PCPS, the “on demand” , “pre-established”, and “ad hoc” call models underwent optimizations as time proceeded. It is the expectation of the author that all call models will continue to be optimized in MCPTT. Importantly, all call models remain on equal footing with this approach of this contribution.
1.3 IETF Common Policy
For an MCPTT group member to originate, be invited to, etc., a group conference call, the MCPTT user generally must have authorized his/her affiliation with the particular MCPTT group.  

To briefly review, in XDM Document, a “group document” contains a list of the group members, configuration parameters of the group such as the maximum number of participants and whether the server should invite members, and authorization rules, such as the identities of members of the group that are allowed to initiate a conference to the group.  In this contribution we are primarily concerned with authorization rules.
Authorization rules in OMA are based on the IETF Common Policy framework.  A rule in that framework is a set of identities (e.g., MCPTT group members) with authorized actions (e.g., “allow-initiate-conference”). The identities are contained in a “conditions” element.  Operationally, a user makes a request to a server for which authorization policy rules apply. The server checks whether the identity of the requesting user matches the identity of a rule or rules applicable to the request.  If the rule contains that identity, the request is authorized according to the associated action. Example: If all members of a group belong to the identity of a given rule, and the action of the rule is “allow-initiate-conference”, then all group members are authorized to initiate a conference to that group. Note: The IETF Common Policy has an additional element, the transformation element, however, it is not utilized in this contribution.
As an aside, there are also authorization policies unrelated to requests from specific users. For example, a “session-active-policy” condition may include a “min-participant-count” element with a number and a “required-participants” with a list of group members. If the minimum number of participants is satisfied, and the required participants are present, then the group session is allowed to be active. The above authorization examples (italics) exist in XDM and are used in PCPS v10 procedures. 
Applying the above to “group affiliation”, it is proposed that the rule action for group affiliation is proposed to be “is-affiliated”.  Therefore, an MCPTT user is affiliated with an MCPTT group if an associated “group affiliation” authorization rule has the identity of the group member.  The MCPTT AS that supports a particular MCPTT group determines whether a group member is affiliated with that particular group by checking whether the user is contained in the set of authorized identities of the group affiliation rule, i.e., the rule that has the “is-affiliated” as the action of the rule.  In the context of this proposal, only group members can appear in affiliation authorization rules for the group. 
For an unaffiliated member of a particular group to become affiliated with that group, a logical functional entity within the Home MCPTT Server of the group member writes the user’s identity into the affiliation rule of the particular group document. Once the identity of that user appears in the affiliation rule, the user is deemed to be “affiliated” with the group.  Likewise, for an affiliated user to become unaffiliated, the MCPTT AS deletes the user’s identity from the affiliation rule of the particular group document. 
1.4 Architecture
The proposed architecture uses XDM functional entities that have been well-reviewed, namely XDM Server (XDMS), Subscription Proxy and XDM Agent. 
A realization of MCPTT based on PCPS v10 would imply adding usual signaling and floor control interfaces from the MCPTT UE to the MCPTT AS to the diagram below.  However, as the proposal is independent of PTT signaling, MCPTT signaling has been omitted from the diagram in an effort to reduce figure clutter.  

The text after the figure explains the basic functions that the MCPTT UE and MCPTT AS perform. 
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The Home MCPTT AS:
· Subscribes to document change notifications from the List XDMS, i.e., for the particular MCPTT User of interest. When the List XDMS changes or is initialized, the MCPTT AS receives document change notifications from the List XDMS. In brief, when the MCPTT UE writes data to the List XDMS, the List XDMS sends document changes to the MCPTT AS. 

· Writes that user’s identity into affiliation authorization rules in MCPTT XDM group document according to the identities of the MCPTT groups stored in the List XDM. This means the MCPTT AS writes the MCPTT User’s identity into the “condition” element of the authorization rule with action “is-affiliated”.  That “rule” appears in a “ruleset” of each MCPTT Group XDMS. 
· Subscribes to document change notifications of group membership and affiliation authorization data of the group documents listed in the List XDMS.  Note: Based on the subscription being successful, the group XDMS sends document change notifications containing group membership affiliation data, i.e., for all the group members of the XDM document. 
· Receives subscription notifications from the MCPTT Group Document XDMS and stores group membership and affiliation authorization data in the MCPTT XDMS. 
The Home MCPTT AS may not be able to write the identity of the MCPTT user into the authorization rule for a group.  For example, the MCPTT User may have been removed from the MCPTT Group, so consequently, the authorization rule would fail because intuitively it does make sense to have policy authorization rules applicable for members that do not exist. Therefore, the outcome of the group affiliation needs to be reflected somewhere that the MCPTT UE can retrieve. One option could be to reflect that status in the MCPTT XDMS, e.g., as an XML attribute according to enumerations to be defined with TS 22.179 requirements in mind. 
The MCPTT UE:
· Writes the List XDMS with the MCPTT Groups for which the MCPTT User wishes to affiliate and track member affiliation status.  
· Subscribes to MCPTT XDMS for document change notifications. The document change notifications contain group membership and affiliation data for the groups stored in the List XDMS. 
· Receives notifications of group membership and affiliation authorization changes in the MCPTT XDMS. 
The above results in the data of the MCPTT XDMS for the MCPTT User effectively being “synced” to the MCPTT UE of the MCPTT User. 

Notes:

· In the diagram above that the MCPTT UE does not connect through the MCPTT AS to the MCPTT XDMS.  Rather, the MCPTT UE connects directly to the List and MCPTT XDMS.

· List XDMS entries includes an attribute (an extension) indicating whether the MCPTT User wishes to affiliate and monitor group member affiliation with the group, or just monitor the affiliation of the group members without affiliating. 

· XDM defines an XDMS called User Preferences Profiles (UPP). UPP provides input to Application Servers based on the current device of the user and a profile. One way that that could be used is that the when the MCPTT UE performs SIP registration, the MCPTT AS reads the UPP XDMS and determines the exact list of groups to which the MCPTT UE should be affiliated based on the user device and profile.
2 Notes on XDM
2.1 XDM Releases
The current XDM Release is v2.2.  Both XDM v2.1 and 2.2 have the same Architecture Document, which means there is no difference between the two releases at a Stage 2 level. Instead, XDM v22 has additional request types. A main advantage of XDM v22 relative to this contribution is that it is the release that gets corrected and updated. 
PCPS v10 references XDM v21. It would be possible to update PCPS v10 to XDM v22 with no other changes save the normative references. The reason being, at least as far as the author of this contribution is aware, those additional request types are not relevant to this contribution nor to PCPS v10. 
2.2 XDM Document Tracking Optimization

Earlier versions of XDM document tracking required a restart of a subscription if document tracking notifications were missed due to the XDM Client (UE) being out of radio coverage.  In particular, it was necessary to (re)read the entire document because there was no way to “catch up” to the changes from the missing notifications while being out of radio coverage.  XDM v21 and v22 have optimizations for “catch-up” based on Etags and “xcap-diff”. Note that it is not necessary to use these optimizations, rather they exist; it is always possible to simply read the document and restart the subscription if document change notifications are lost while out of radio coverage. 

3 TS 22.179 Requirements
The following reviews basic operation of the proposed architecture. The following two sections present a subset of TS 22.179 requirements involving groups and affiliation addressed by the proposed architecture. 
· Simultaneous affiliation with multiple groups:
· The MCPTT UE writes the list of groups to the List XDMS. The MCPTT AS receives the update of the change from the List XDMS, and promulgates the affiliation, etc., as outlined above. Likewise, if the MCPTT UE removes a group from the list, the MCPTT AS receives the update of the change from the List XDMS, and removes the user’s identity from the affiliation rule.   

· Determine the set of groups to which a user is currently affiliated, as well as the other group members of a given group are affiliated:
· The architecture as explained above, “syncs” the MCPTT XDMS data to the MCPTT UE, and thus the MCPTT XDMS has that information.

· Enforce maximum number of simultaneous group affiliations for a particular user:
· The MCPTT AS reads the List XDMS. It does not add the user’s identity to affiliation authorization rules for more than the maximum number of Group XDMS.  
3.1 Basic Affiliation and Group Requirements 
	[R-5.1.5-003] The MCPTT Service shall support an MCPTT User's ability to affiliate to one or more MCPTT Groups.



	[R-5.5.2-002], [R-5.1.5-008] An MCPTT User shall be able to affiliate with a multiplicity of MCPTT Groups, subject to restrictions configured by the MCPTT Administrator.



	[R-5.5.2-001], [R-5.1.5-007] The MCPTT Service shall require that MCPTT Users affiliate with MCPTT Groups prior to participation in the communications of those groups.



	[R-5.1.5-004] The MCPTT Service shall provide a mechanism for an MCPTT Administrator to limit the total number (N2) of MCPTT Groups that an MCPTT User can be affiliated to simultaneously.



	[R-6.4.4-002] The MCPTT Service shall support an MCPTT User's ability to revoke his affiliation with an MCPTT Group.




3.2 Affiliation Status and Query 
	[R-6.4.2-001] The MCPTT Service shall provide a mechanism by which an authorized MCPTT User determines which MCPTT Groups have at least one other MCPTT User affiliated.



	[R-5.1.5-002] The MCPTT Service shall provide a mechanism by which an MCPTT UE determines the currently defined MCPTT Groups for which it is authorized.



	[R-6.4.2-006] The MCPTT Service shall provide a mechanism by which an authorized MCPTT User can determine which MCPTT Group(s) another MCPTT User has affiliated to.



	[R-6.4.2-002] The MCPTT Service shall provide a mechanism by which an authorized MCPTT UE determines what MCPTT Groups have at least one active receiving member.



	[R-6.4.2-003] The MCPTT Service shall provide a mechanism by which an authorized MCPTT UE determines that a number (N1) of receiving members are present for an MCPTT Group.



	[R-6.4.2-004] The MCPTT Service shall provide a mechanism by which an authorized MCPTT UE determines that a particular receiving member(s) is present for an MCPTT Group.



	[R-6.4.2-004] The MCPTT Service shall provide a mechanism by which an authorized MCPTT UE determines that a particular receiving member(s) is present for an MCPTT Group.



	[R-6.4.2-005] The MCPTT Service shall provide a notification, for example audio and/or visual, to a user that there are no members on an MCPTT Group being used/monitored by the user and that the user is the only user affiliated to that MCPTT Group.



	[R-6.4.5-001] The MCPTT Service shall provide, upon request, the list of currently affiliated members on an MCPTT Group to an authorized user regardless of the user's affiliation.



	[R-6.4.5-002] The MCPTT Service shall provide a mechanism for an MCPTT Administrator to authorize an MCPTT User to request the list of currently affiliated members on an MCPTT Group regardless of the MCPTT User's affiliation or group membership.



	[R-6.4.5-005] The MCPTT Service shall provide, upon request, the current list of members of an MCPTT Group to an authorized user.



	[R-6.4.5-006] The MCPTT Service shall provide, upon request, the current list of members of an MCPTT Group to an authorized MCPTT UE regardless of the MCPTT UE's membership.



4 Proposal 

It is proposed to add the following text:
· 5.x
Group Affiliation
· 5.x.1 Group Affiliation based on OMA XDM

· Group affiliation provides the means to 

· Affiliate MCPTT users with MCPTT groups; and, 

· Distribute group membership and affiliation information to the MCPTT UE. 

Group affiliation utilizes the MCPTT AS, MCPTT UE, and XDMS, as follows:

MCPTT UE:

· Writes a List XDMS for which it wants to affiliate and/or to track member affiliation status. 

· Reads and tracks an MCPTT XDMS created by the MCPTT AS containing the group members and affiliation status of the requested groups. 

MCPTT AS:

· Reads and tracks a List XDMS to which the MCPTT user seeks to be affiliated.

· Affiliates to those groups by adding the user’s identity to the condition part of the affiliation rule of the group documents.

· Reads and tracks members and affiliation status of the groups to which the user seeks to track. 

· Writes and maintains a network-based list containing the members and affiliation status of the groups to which the user seeks to track.

In the foregoing, an authorized MCPTT user is able to read and track another MCPTT user’s MCPTT XDMS, as requested by that other MCPTT user.

Group XDMS: 

The Group XDMS contains affiliation authorization policies to which the MCPTT AS refers to make decisions regarding whether to conference a given user to an MCPTT call; one example of an authorization policy framework is IETF Common Policy. Such a framework defines a rule as a condition and an action. For purposes of “group affiliation” in MCPTT, the condition part of the rule contains the identities of MCPTT group members that have authorized their affiliation with the MCPTT group.  The action part of the rule in this case expresses the user’s interest in the group, for example, “is-affiliated”.  The “affiliation authorization” rule (policy) is kept in a set with other rules of group document. 

List XDMS:

· Contains the list of groups to which the MCPTT user is to be affiliated

MCPTT XDMS:

· Contains the group membership and affiliation status of the MCPTT groups contained in the List XDMS

Operationally:

· In order to be affiliated to a group, the identity of the MCPTT user is added into the condition element of the rule. 

· In order to become nonaffiliated, the identity of the MCPTT user is deleted from the condition element. 

· The MCPTT AS checks the group affiliation rule to determine whether to conference an MCPTT user to a group call. If the user is not contained in the condition part of the rule, then the MCPTT AS does not conference the MCPTT user to group calls.

The following diagram illustrates the inter communication of the MCPTT AS, MCPTT UE, and XDMS; however, the group XDMS is not shown in the figure below.
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