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Introduction
At SA1 #65, TR 22.828 version 0.2.0 was agreed as the basis for further work.

This discussion paper reviews the requirements associated with the use cases agreed for this version and attempts to consolidate them. The approach used to do this is first outlined, and then the relevant text modified in several steps per that approach to result in the text that is proposed to be included in section 6 of TR 22.828.

Approach

The approach used here is as follows:

1. Gather the requirements text from each of the use cases and add requirement numbering
2. Tabulate the requirements; identify and delete duplicates 
3. Sort, clarify and consolidate the requirements

1.
Gather the requirements text from each of the use cases and add requirement numbering
4.1.6
Potential Requirements

-
[PR-4.1.6-001] The system shall be able to determine and monitor the changes in the state (optimal or suboptimal) of a PDN connection.

Note:  The definition of optimal and suboptimal can be based on a number of implementation criteria like geography, topology and load balancing etc.
· [PR-4.1.6-002] The system shall be able to detect when a PDN connection becomes suboptimal and decides when to establish an optimal PDN connection for the same service type.

· [PR-4.1.6-003] The system shall be able to identify the service flows that require IP address preservation and determine if a suboptimal PDN connection needs to be maintained after an optimal PDN connection for the same service type is made in order to maintain service continuity.

· [PR-4.1.6-004] The system shall be able to ensure that new service flows are using the optimal PDN connection.

· [PR-4.1.6-005] The system shall be able to direct any new service flows requiring IP address preservation towards the existing suboptimal PDN connection, if the system has existing service flows requiring IP address preservation on that suboptimal PDN connection.

· [PR-4.1.6-006] The system shall be able to release a suboptimal PDN connection either when it determines that there are no service flows using that suboptimal PDN connection and when a time limit has expired.
4.2.6
Potential Requirements 
The requirements derived from this use case are:
-
[PR-4.2.6-001] The system shall be able to determine and monitor the changes in the state (optimal or suboptimal) of a PDN connection.

Note 1:     The definition of optimal and suboptimal can be based on a number of implementation criteria like geography, topology and load balancing etc.
Note 2:
This potential requirement is a duplicate of [PR-4.1.6-001].
· [PR-4.2.6-002] The system shall be able to detect when a PDN connection becomes suboptimal and decide when to establish an optimal PDN connection for the same service type.
Note 3:   This potential requirement is a duplicate of [PR-4.1.6-002].
· [PR-4.2.6-003] The system shall be able to identify service flows that require IP address preservation and determine if a suboptimal PDN connection needs to be maintained after an optimal PDN connection for the same service type is made in order to maintain service continuity.
Note 4:
This potential requirement is a duplicate of [PR-4.1.6-003].
· [PR-4.2.6-004] The system shall be able to ensure that new service flows are using the optimal PDN connection.
Note 5:      This potential requirement is a duplicate of [PR-4.1.6-004].
· [PR-4.2.6-005] The system shall be able to release a suboptimal PDN connection either when it determines that there are no service flows using that suboptimal PDN connection and when a time limit has expired.  

Note 6:
This potential requirement is a duplicate of [PR-4.1.6-005].
· [PR-4.2.6-006] When a UE is engaged in IMS services, the system shall be able to seamlessly transition active service flows from a suboptimal PDN connection to the optimal PDN connection by utilizing existing IMS service continuity mechanisms.

4.3.6
Potential Requirements

The requirements derived from this use case are:
· [PR-4.3.6-001] In presence of established PDN connection that supports IP address preservation, the system shall be able to establish an additional PDN connection for the same service type that does not support IP address preservation, when this is possible.

· [PR-4.3.6-002] The system shall be able to bind a flow to the PDN connection that does not support IP address preservation, if such a PDN connection is available and the flow does not require IP address preservation.

· [PR-4.3.6-003] The system shall be able to bind a flow to the PDN connection that supports IP address preservation, if the flow requires IP address preservation or that PDN connection is the only available one at that time.

4.4.6
Potential Requirements

The requirements derived from this use case are:
-
[PR-4.4.6-001] The system shall be able to establish a default PDN connection that either supports or does not support IP address preservation. Default preference is given in the subscription profile.

-
[PR-4.4.6-002] The system shall be able to establish an additional PDN connection that support IP address preservation for the same service type when a new flow requires IP address preservation, if the existing PDN connection does not support IP address preservation. 

-
[PR-4.4.6-003] The system shall be able to establish an additional PDN connection that does not support IP address preservation for the same service type when a new flow does not require IP address preservation, if the existing PDN connection supports IP address preservation and it is possible to establish a PDN connection that does not support IP address preservation. 

-
[PR-4.4.6-004] The system shall be able to bind a flow to the PDN connection that does not support IP address preservation, if such a PDN connection is available and the flow does not require IP address preservation.
Note 1:
This potential requirement is a duplicate of [PR-4.3.6-002].
-
[PR-4.4.6-005] The system shall be able to bind a flow to the PDN connection that supports IP address preservation, if the flow requires IP address preservation or that PDN connection is the only available one at that time.
Note 2:
This potential requirement is a duplicate of [PR-4.3.6-003].
-
[PR-4.4.6-006] The system shall be able to terminate the additional PDN connection if there are no flows using that connection anymore.

2.
Tabulate the general requirements; identify & delete duplicates
	Related Use Case
	General Requirements

	4.1.6 Non-IMS
	· [PR-4.1.6-001] The system shall be able to determine and monitor the changes in the state (optimal or suboptimal) of a PDN connection.

Note:  The definition of optimal and suboptimal can be based on a number of implementation criteria like geography, topology and load balancing etc.

· [PR-4.1.6-002] The system shall be able to detect when a PDN connection becomes suboptimal and decides when to establish an optimal PDN connection for the same service type.

· [PR-4.1.6-003] The system shall be able to identify the service flows that require IP address preservation and determine if a suboptimal PDN connection needs to be maintained after an optimal PDN connection for the same service type is made in order to maintain service continuity.

· [PR-4.1.6-004] The system shall be able to ensure that new service flows are using the optimal PDN connection.

· [PR-4.1.6-005] The system shall be able to direct any new service flows requiring IP address preservation towards the existing suboptimal PDN connection, if the system has existing service flows requiring IP address preservation on that suboptimal PDN connection.

· [PR-4.1.6-006] The system shall be able to release a suboptimal PDN connection either when it determines that there are no service flows using that suboptimal PDN connection and when a time limit has expired.

	4.2.6 IMS
	Note 1:  The first five requirements [PR-4.2.6-001] to [PR-4.2.6-005] duplicate the first five requirements [PR-4.1.6-001] to [PR-4.1.6-005] from the previous use case and are redundant. 


· 
· 
· 
· 
· [PR-4.2.6-006] When a UE is engaged in IMS services, the system shall be able to seamlessly transition active service flows from a suboptimal PDN connection to the optimal PDN connection by utilizing existing IMS service continuity mechanisms.

	4.3.6 Always-on Dual Connection
	· [PR-4.3.6-001] In presence of established PDN connection that supports IP address preservation, the system shall be able to establish an additional PDN connection for the same service type that does not support IP address preservation, when this is possible.

· [PR-4.3.6-002] The system shall be able to bind a flow to the PDN connection that does not support IP address preservation, if such a PDN connection is available and the flow does not require IP address preservation.

· [PR-4.3.6-003] The system shall be able to bind a flow to the PDN connection that supports IP address preservation, if the flow requires IP address preservation or that PDN connection is the only available one at that time.

	4.4.6 On-Demand Dual PDN Connection
	· [PR-4.4.6-001] The system shall be able to establish a default PDN connection that either supports or does not support IP address preservation. Default preference is given in the subscription profile.
-
[PR-4.4.6-002] The system shall be able to establish an additional PDN connection that support IP address preservation for the same service type when a new flow requires IP address preservation, if the existing PDN connection does not support IP address preservation. 

-
[PR-4.4.6-003] The system shall be able to establish an additional PDN connection that does not support IP address preservation for the same service type when a new flow does not require IP address preservation, if the existing PDN connection supports IP address preservation and it is possible to establish a PDN connection that does not support IP address preservation. 
NOTE 2:  These two requirements below are exact duplicates from 4.3.6 and are redundant: 




· [PR-4.4.6-006] The system shall be able to terminate the additional PDN connection if there are no flows using that connection anymore. 


3.
Sort and consolidate the requirements
	
	Consolidated Requirements

	Related Use Case &
Potential Reqt. #
	6.2.1 Establishing additional PDN connections; keeping and releasing PDN connections

	4.1.6 Non-IMS

4.2.6 IMS
	NOTE 1:  Inserting text to summarize the requirements of both use cases:
· [CPR-6.2.1-001] The system shall be able to establish a second PDN connection to the same PDN, without releasing the existing PDN connection, and temporarily keep both PDN connections until all traffic is consolidated on only one PDN connection. The following additional requirements apply:

	[PR-4.1.6-001]
	· [CPR-6.2.1-001.1] The system shall be able to determine and monitor the changes in the state (optimal or suboptimal) of a PDN connection.

Note:  The definition of optimal and suboptimal can be based on a number of implementation criteria like geography, topology and load balancing etc.



	[PR-4.1.6-002]
	· [CPR-6.2.1-001.2] The system shall be able to detect when a PDN connection becomes suboptimal and decides when to establish an optimal PDN connection for the same service type.

	[PR-4.1.6-003]

	· [CPR-6.2.1-001.3] If IP address preservation is required, the system shall be able to determine if a suboptimal PDN connection needs to be maintained after an optimal PDN connection for the same service type is made in order to maintain service 

	[PR-4.1.6-004] 
	· NOTE 2:  This is to differentiate this requirement from the one below: [CPR-6.2.1-001.4] The system shall be able to ensure that new service flows are using the optimal PDN connection, if IP address preservation is not required  

	[PR-4.1.6-005] 
	· [CPR-6.2.1-001.5] The system shall be able to direct any new service flows requiring IP address preservation towards the existing suboptimal PDN connection, if the system has existing service flows requiring IP address preservation on that suboptimal PDN connection.

	[PR-4.1.6-006] 
	· [CPR-6.2.1-001.6] The system shall be able to release a suboptimal PDN connection either when it determines that there are no service flows using that suboptimal PDN connection and when a time limit has expired.

	[PR-4.2.6-006]
	· [CPR-6.2.1-001.7] For IMS services, the system shall be able to use existing IMS service continuity mechanisms to seamlessly transition traffic between PDN connections.  

	
	6.2.2    Establishing and Simultaneously Using Two PDN connections with the same PDN

	4.3.6 Always-on Dual Connection

4.4.6 On-Demand Dual PDN Connection

	· 
· 

NOTE 3: Added text to clarify and list the configuration options of the system:  
[CPR-6.2.2-001] The system shall be configurable to do either of the following outlined in [CPR-6.2.2-001.1] or [CPR-6.2.2-001.2]:

	[PR-4.3.6-001] 
	· [CPR-6.2.2-001.1] Establish, on an always-on basis, an additional PDN connection that does not support IP address preservation (when possible), if a PDN connection supporting IP address preservation is already established 

	[PR-4.4.6-001]
	· [CPR-6.2.2-001.2] Establish a default PDN connection that supports or does not support IP address preservation; based on the default preference in the subscription profile. 
The two requirements below pertains to [CPR-6.2.2-001.2] above and should therefore be presented as sub-bullets here

	[PR-4.4.6-002]
	· [CPR-6.2.2-001.2.1] The system, on an on-demand basis, shall be able to establish an additional PDN connection that support IP address preservation for the same service type when a new flow requires IP address preservation, if the existing PDN connection does not support IP address preservation.

	[PR-4.4.6-003]
	· [CPR-6.2.2-001.2.2] The system, on an on-demand basis, shall be able to establish an additional PDN connection that does not support IP address preservation for the same service type when a new flow does not require IP address preservation, if the existing PDN connection supports IP address preservation and it is possible to establish a PDN connection that does not support IP address preservation. 

	[PR-4.3.6-002]
	· [CPR-6.2.2-002] The system shall be able to bind a flow to the PDN connection that does not support IP address preservation, if such a PDN connection is available and the flow does not require IP address preservation.

	[PR-4.3.6-003]
	· [CPR-6.2.2-003] The system shall be able to bind a flow to the PDN connection that supports IP address preservation, if the flow requires IP address preservation or that PDN connection is the only available one at that time.

	[PR-4.4.6-006]
	NOTE 4: The requirement below is edited to distinguish it from the requirement above of terminating a sub-optimal PDN connection
· [CPR-6.2.2-004] The system shall be able to terminate  a PDN connection if there are no flows using that connection anymore.


Proposal
Using the results of the above process, the proposed text for inclusion into section 6 of TR 22.828 will be presented in S1-141142. 
