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1 Reason for Change

The current TS-Core does not show basic flows of service group. This CR intends to clarify message flows of pre-defined service group and propose to include the message flows in flow section.
R01 reflects comments in Las Vegas meeting.
· Regarding SG creation, membership condition is replaced with PNE ID because CPNS doesn’t agree that membership condition is used for membership management in SG while it is agreed that PNE ID is used for the management. 
· Regarding SG creation, the flow is modified so that SG ID is assigned by CPNS Server.
· Regarding member join, the description of Step 2 is modified from “Check if PNE can join” to “Check if PNE B-1 can join” since some members point out that previous expression is unclear.
· Regarding member join and member leave, the flow is modified so that CPNS Server notifies other members of member join and member leave.
· Regarding member leave, the description of “How to handle the leave request from a Group Owner is FFS. (e.g., the leave request may be handled as “SG deletion request” or the leave request initiates ownership delegation to other PNE etc.).” is added as Editor Note.
· Regarding membership expel and group deletion, the reason why PNE A-1 can expel other members and delete service group is added (i.e., PNE A-1 is a Group Owner of Service Group).
In addition to the above modification, following modifications are added.
· Definition of Group Owner is added.
· Sections of Pre-defined and Ad-hoc Service Group management are merged since modified flows are general and can cover all use cases of Service Group in RD.
R02 reflects comments in Budapest meeting.
· Revise the definition of SG Owner

· Revise description of Step 4 in Figure 4 so that readers can understand why PN GW removes SG Inventory.
· Revise description so that PN GW stores “a local PNE member list”. (In R01, PN GW stores “SG Inventory”).
· Explain relationship of service provider (see Step. 0 in Figure 1).
· Delete definition of “SG Description” and replace “SG Description” with “SG description”.

· Merge figure 2 into figure 1.

R03 reflects comments in Budapest meeting.
· Revise the definition of Group Owner

· Some members have concerns to introduce a new terminology (i.e., “local PNE member list”). So, in flow diagrams, “local PNE member list” is replaced with “SG Inventory”. Meanwhile, in description part, it is written more clearly (i.e., PN GW stores a list of PNEs, which join the Service Group and managed by this PN GW in PN, according to SG Inventory”.
· Add step.0 in Figure 1 to show the relationship between Service Group and service provided by service provider.
· Add minor changes in each flow.

R04 reflects comments in conference call (29th Sept.).
· Delete step.0 in Figure 1 according to member’s request.

· Add assumptions in flows of Service Group creation (Fig.1) and member invite by PNE (Fig.2).
R05 reflects comments during 3 days R&A.
· Regarding Figs 1 and 2, in R04, PN GW B and PNE B-1 and store SG Inventory before CPNS Server creates SG Inventory. This is misleading. So the following modifications are added in R05. 
· After receiving SG Invite response, CPNS Serer creates and stores SG Inventory.

· Then, CPNS Server sends a message to PN GW B and PNE B-1 and to deliver SG Inventory
· “SG member change notification” message is used to deliver SG Inventory to PN GW B and PNE B-1.
· Rewrite all figures using Microsoft VISIO.
2 Impact on Backward Compatibility

N/A
3 Impact on Other Specifications

N/A
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

CPNS SWG is recommended to discuss the contribution and agree with the detailed proposal and include in the CPNS TS-Core as described below.
6 Detailed Change Proposal

Change 1:  Add Definition of SG Inventory
	SG Inventory
	A list of Service Group(s) and the information of Service Group which includes information of group members.

	Group Owner
	A PNE which requests creation of the Service Group or is granted ownership of the Service Group by CPNS Server or former Group Owner. It is authorized to expel member PNE from a Service Group, delete a Service Group and pass the ownership to another PNE.


Change 2:  Add Flow of service group management in flow section
6.x. Service Group Management
6.x.1.  Create Service Group
This section describes general flows of Service Group management. In the management, the other PNE ID(s) can be registered in CPNS Server when creating Service Group. PNE whose ID is registered in CPNS Server can join Service Group. 

Editor’s note: Whether to support membership management based on PNE attribute is FFS.
PNE creating a Service Group initially becomes a Group Owner.
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Figure 1 Flow of Service Group creation

Figure 1 shows a flow of Service Group (SG) creation. In this figure, PNE A-1 creates a new Service Group. 
1. PNE A-1 sends a SG creation request to PN GW A with information of PNE A-1’s PNE ID, SG description and PNE B-1’s PNE ID(s) as invitee PNE. PN GW A forwards the request to CPNS Server. Note that SG creation may include multiple PNE IDs of Invitee PNEs or may not include PNE ID of invitee PNE. In the latter case, steps from 3 to 9 are skipped.
2. CPNS Server assigns SG ID.
3. CPNS Server sends SG invite request to PN GW B which forwards the request to PNE B-1. 
4. 
5. 
6. 
7. PNE B-1 sends SG invite response to PN GW B which forwards the response to CPNS Server. 
8. CPNS Server creates and stores SG Inventory which may include SG ID, SG description, PNE ID(s) registered in Step.1 etc. If steps 3 and 4 are performed, CPNS Server adds information of PNE B-1 in SG Inventory.

9. CPNS Server sends a SG member change notification to PN GW B.
10. PN GW B stores a list of PNEs, which join the Service Group and managed by this PN GW in PN, according to SG Inventory (i.e., in this case PNE B-1).

11. PN GW B forwards the SG member change notification to PNE B-1.
12. PNE B-1 stores SG Inventory locally
13. CPNS Server sends a SG creation response to PN GW A. 
14. PN GW A stores a list of PNEs, which join the Service Group and managed by this PN GW in PN, according to SG Inventory.
15. PN GW A forwards the SG creation response to PNE A-1.
16. PNE A-1 stores SG Inventory locally.
6.x.2.  Invite Service Group member by PNE
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Figure 2 Flow of member invite by PNE
Figure 2 shows a flow of member invite. In this figure, PNE A-1 invites PNE B-1 to an exisiting Service Group.

1. PNE A-1 sends a SG invite request to PN GW A which forwards the request to CPNS Server. 

2. CPNS Server checks if PNE B-1 can join the SG according to PNE ID of PNE B-1 under PNE ID(s) registered in SG creation.
3. If PNE B-1 is permitted to join SG, CPNS Server sends the SG invite request to PN GW B which forwards the request to PNE B-1.
4. 
5. PNE B-1 sends a SG invite response to PN GW B which forward the response to CPNS Server.

6. 
7. 
8. CPNS Server adds information of PNE B-1 in SG Inventory.

9. CPNS Server sends a SG member change notification to PN GW B.
10. PN GW B stores a list of PNEs, which join the Service Group and managed by this PN GW in PN, according to SG Inventory (i.e., in this case PNE B-1).

11. PN GW B forwards the SG member change notification to PNE B-1.
12. PNE B-1 stores SG Inventory locally.
13. CPNS Server sends the SG invite response to PN GW A.
14. PN GW A forwards the SG invite response to PNE A-1.

15. PNE A-1 updates SG Inventory locally.

16. CPNS Server delivers the SG member change notification to member PNEs. This flow is provided as another flow.

6.x.3.  Expel Service Group Member
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Figure 3 Flow of member expulsion
Figure 3 shows a flow of member expulsion. In this figure, if PNE A-1 is a Group Owner of Service Group, it can request expulsion of PNE B-1 from the Service Group.

1. PNE A-1 sends a SG expel request for PNE B-1 to PN GW A which forwards the request to CPNS Server. 
2. CPNS Server checks if PNE A-1 (e.g. Group Owner) has the authority to request member expulsion of SG
3. If the PNE A-1 is permitted to expel the PNE B-1, CPNS Server sends the SG expel notification to PN GW B.
4. PN GW B removes a list of PNEs which join the Service Group and managed by this PN GW in PN since PNE B-1, which is only one member of Service Group in PN, is expelled from Service Group.

5. PN GW B forwards the SG expel request to PNE B-1.
6. PNE B-1 removes SG Inventory locally.

7. After step 3, CPNS Server deletes information of PNE B-1 from SG Inventory.

8. CPNS Server sends the SG expel response to PN GW A.

9. PN GW A forwards the SG expel response to PNE A-1.
10. PNE A-1 updates SG Inventory locally.
11. CPNS Server delivers the SG member change notification to member PNEs. This flow is provided as another flow.

Editor’s Note: Whether to use ack messages for reliable transmission of notification messages is FFS
6.x.4.  Join Service Group
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Figure 4 Flow of member join
Figure 4 shows a flow of member join. In this figure, PNE B-1 joins Service Group to which PNE A-1 belongs. 
1. PNE B-1 sends a SG join request to PN GW B which forwards the request to CPNS Server.
2. CPNS Server checks if PNE B-1 can join the SG according to PNE ID of PNE B-1 under PNE ID(s) registered in SG creation.
3. If PNE B-1 is permitted to join SG, CPNS Server adds information of PNE B-1 in SG Inventory.
4. CPNS Server sends a SG join response to PN GW B.
5. PN GW B stores a list of PNEs, which join the Service Group and managed by this PN GW in PN, according to SG Inventory.
6. PN GW B forwards the SG join response to PNE B-1.

7. PNE B-1 stores SG Inventory locally.

8. CPNS Server delivers the SG member change notification to member PNEs in this case PNE A-1. This flow is provided as another flow.

6.x.5.  Leave Service Group
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Figure 5 Flow of member leave

Figure 5 shows a flow of member leave. In this figure, PNE B-1 leaves Service Group to which PNE A-1 and PNE B-1 belong.
1. PNE B-1 sends a SG leave request to PN GW B which forwards the request to CPNS Server. 
2. CPNS Server deletes information of PNE B-1 from SG Inventory.

3. CPNS Server sends a SG leave response to PN GW B
4. PN GW B removes a list of PNEs which join the Service Group and managed by this PN GW in PN. 

5. PN GW B forwards the SG leave response to PNE B-1.
6. PNE B-1 removes SG Inventory locally.
7. CPNS Server delivers the SG member change notification to member PNEs in this case PNE A-1. This flow is provided as another flow.
Editor note: How to handle the leave request from a Group Owner is FFS. (e.g., the leave request may be handled as “SG deletion request” or the leave request initiates ownership delegation to other PNE etc.). 
6.x.6.  Delete Service Group
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Figure 6 Flow of Service Group delete
Figure 6 shows a flow of Service Group deletion. In this figure, if PNE A-1 is a Group Owner of Service Group, it can delete the Service Group to which PNE A-1 and PNE B-1 belong.
1. PNE A-1 sends a SG delete request to PN GW A which forwards the request to CPNS Server. 
2. CPNS Server checks if PNE A-1 (e.g. Group Owner) has the authority to request Service Group deletion 
3. If PNE A-1 is permitted to delete SG, CPNS Server sends a SG delete notification to PN GW B. This flow should be done all PN GWs which connect to member PNEs in SG.
4. PN GW B removes a list of PNEs which join the Service Group and managed by this PN GW in PN.
5. PN GW B forwards the SG delete request to PNE B-1.
6. PNE B-1 removes SG Inventory locally.
7. After step 3, CPNS Server deletes SG Inventory.
8. CPNS Server sends a SG delete response to PN GW A.
9. PN GW A removes a list of PNEs which join the Service Group and managed by this PN GW in PN.
10. PN GW A forwards the SG delete response to PNE A-1.
11. PNE A-1 removes SG Inventory locally
Editor’s Note: Whether to use ack messages for reliable transmission of notification messages is FFS
6.x.7.  Notify membership change to member PNE(s)
When membership of SG changes, CPNS Server notifies it to member PNE(s). This flow may be performed at the events of member invite/expel and member join/leave.
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Figure 7 Flow of SG member change notification
Figure 7 shows a flow of SG member change notification. In this figure, CPNS Server notifies SG member change notification to PNE A-1. 
1. When membership of SG changes, CPNS Server sends a SG member change notification to PN GW A. 

2. PN GW A updates a list of PNEs which join the Service Group and managed by this PN GW in PN if the SG member change notification indicates that PNE residing in PN join or leaves the Service Group.

3. PN GW A delivers the SG member change notification to member PNEs connected to PN GW A in this case PNE A-1.

4. PNE A-1 updates SG Inventory locally.
Editor’s Note: Whether to use ack messages for reliable transmission of notification messages is FFS
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