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Introduction

Both UMTS and 2G GPRS uses PDP contexts for users to establish a session.  The PDP contexts are associated with an PDP address, APN and also QoS.  There is a possibility that LTE/SAE will move away from PDP contexts.

While QoS for LTE is not considered for discussion in the initial phase of discussions in SA2, it has an impact in terms of inter-working between the two systems.  This contribution discusses the issue and some solutions.

Discussion

The discussion below first looks at the inter-working issue and proposes some solutions.

The inter-working issue:

2G/3G SGSN GPRS systems depend on PDP contexts for session establishment.  Each PDP context has an associated PDP address, APN, QoS, NSAPI, TI etc.  Thus these parameters are essential to set up a session or bearer in these systems.

On the other hand, there is a possibility (this is not a working assumption) that LTE/SAE systems will not depend on PDP contexts for session or bearer establishment.  Instead, the session establishment will be simpler process with fewer parameters.  

During inter-system change, it becomes necessary to define how the bearers are created in the target system from the parameters present in the source system. 

Possible solutions:

There are some possible solutions to handle this inter-working

1) One solution could be to send enough information even when the session is established in the LTE/SAE system to allow the system to build the PDP contexts during inter-system change even if the information is not required in the LTE/SAE system.   This will unnecessarily complicate the LTE/SAE system but make the mapping between the two at inter-system change easier.  However, if there is no Session management Protocol itself in LTE/SAE, there are no messages to carry this information to LTE/SAE system.


2) Specify a mapping between the LTE/SAE bearer and the 2G/3G PDP context.  This mapping would allow the establishment of the bearer in one system from the bearer in the other system.
However, such a mapping can be quite difficult to create especially when dealing with mobility from LTE/SAE to 2G/3G systems with multiple PDP contexts and the information is just not present in LTE system.  This will be made even more difficult if the UE retains its Sessions during this inter-system change and excepts to go back to the exact same PDP contexts when coming back to 2G/3G.  For example, the NSAPI and TI.
Such mappings should lead to identical parameters in UE and the network and would require extensive standardisation.  This solution could also add some additional delay for the inter-system change but this can be expected to be minimal.


3) Alternatively, a minimal mapping could be specified and mapping can be done by the target system and carried by the source system to the UE.  For example, the 2G/3G system can perform the mapping using some basic specified transformation rules.  Subsequently, this information could be sent to the UE over the LTE/SAE system to synchronise the network and UE.
This gives more flexibility in the mapping since it is done by the network and hence makes it easier to update the mapping at a later date.  But it will require the UE to re-create the SM at change over to 2G/3G system rather than retaining and re-using the sessions and this may not be simple.  This solution could also add some additional delay for the inter-system change but this can be expected to be minimal.


4) Transfer of and hold information from the other system:  This would require that whenever there is an inter-system change, the two systems exchange and hold enough information to (re)build the bearers in the new system after inter-system change back to the original system.   Thus for example, when the UE moves from 2G/3G to LTE/SAE, the PDP context information is transferred to LTE/SAE and stored in the LTE/SAE system.  The UE must also retain the same information of the PDP context it had 2G/3G even when it has moved to LTE/SAE.  When the UE moves back to 2G/3G system, these context information are transferred back in the network to the 2G/3G SGSN and PDP context and bearers re-established.  
This solution on its own cannot handle the case where the UE established a new session/bearer while in the new system.


5) Alternatively, similar to solution above but a slight variance can be that the 2G/3G system hold the PDP context information.  This will make the LTE/SAE system simpler and hide all the 2G/3G system information from it.  
This is simpler if the 2G/3G system uses Iu-flex and the SGSN handling the UE does not change.
If Iu-flex is not used then it is possible that the SGSN handling the new cell the UE is going back to is different from the one that was serving the UE and hence will not have the PDP context information.  This can solved by having the LTE/SAE system provide just information to the new SGSN to identify the old SGSN.  Typically, this is the old RAI and P-TMSI and is simple for the LTE/SAE system to keep (there may be other reasons to keep them anyway).  The new SGSN can then contact the old SGSN to obtain the PDP context information similar to the inter-SGSN procedures used for Combined Cell-update/SRNC relocation procedures.  This solution is attractive if a similar solution to retain the context in the old system is also chosen for handling inter-system mobility in LTE-Idle (LTE-Idle case is discussed in another contribution).


6) Modify 2G/3G to use the same session management control as LTE/SAE.  If it is sufficient for LTE/SAE, then why not use the same for 2G/3G as well?    This would mean that terminals support LTE/SAE and other 3GPP technologies would use this method of session establishment.  However it will cause similar inter-working issues and need solutions as discussed above when these terminals need to handover to 2G/3G network areas that do not support this mode of operation.
Alternatively, restrictions can be imposed on the type and number of PDP contexts while in 2G/3G system for UEs that need to handover to LTE/SAE.  This will allow easier mapping between the two systems.

Summary and proposal

This contribution identified the issues related to session establishment during inter-system change and looked at possible solutions.  A final solution could possibly be to have combination solution.


It is proposed to capture the discussion section of this document in a new Key issue called “Inter-system handover and PDP contexts” in the TR.

7.xx
Key Issue Inter-system handover and PDP contexts

7.xx.1
Description of Key Issue Inter-system handover and PDP contexts

2G/3G SGSN GPRS systems depend on PDP contexts for session establishment.  Each PDP context has an associated PDP address, APN, QoS, NSAPI, TI etc.  Thus these parameters are essential to set up a session or bearer in these systems.

On the other hand, there is a possibility (this is not a working assumption) that LTE/SAE systems will not depend on PDP contexts for session or bearer establishment.  Instead, the session establishment will be simpler process with fewer parameters.  

During inter-system change, it becomes necessary to define how the bearers are created in the target system from the parameters present in the source system.

7.xx.2
Solution for Key Issue Inter-system handover and PDP contexts
There are a number of possible solutions to this key issue:

1. One solution could be to send enough information even when the session is established in the LTE/SAE system to allow the system to build the PDP contexts during inter-system change even if the information is not required in the LTE/SAE system.   This will unnecessarily complicate the LTE/SAE system but make the mapping between the two at inter-system change easier.  However, if there is no Session management Protocol itself in LTE/SAE, there are no messages to carry this information to LTE/SAE system.


2. Specify a mapping between the LTE/SAE bearer and the 2G/3G PDP context.  This mapping would allow the establishment of the bearer in one system from the bearer in the other system.
However, such a mapping can be quite difficult to create especially when dealing with mobility from LTE/SAE to 2G/3G systems with multiple PDP contexts and the information is just not present in LTE system.  This will be made even more difficult if the UE retains its Sessions during this inter-system change and accepts to go back to the exact same PDP contexts when coming back to 2G/3G.  For example, the NSAPI and TI.
Such mappings should lead to identical parameters in UE and the network and would require extensive standardisation.  This solution could also add some additional delay for the inter-system change but this can be expected to be minimal.


3. A minimal mapping could be specified and mapping can be done by the target system and carried by the source system to the UE.  For example, the 2G/3G system can perform the mapping using some basic specified transformation rules.  Subsequently, this information could be sent to the UE over the LTE/SAE system to synchronise the network and UE.
This gives more flexibility in the mapping since it is done by the network and hence makes it easier to update the mapping at a later date.  But it will require the UE to re-create the SM at change over to 2G/3G system rather than retaining and re-using the sessions and this may not be simple.  This solution could also add some additional delay for the inter-system change but this can be expected to be minimal.


4. Transfer of and hold information from the other system:  This would require that whenever there is an inter-system change, the two systems exchange and hold enough information to (re)build the bearers in the new system after inter-system change back to the original system.   Thus for example, when the UE moves from 2G/3G to LTE/SAE, the PDP context information is transferred to LTE/SAE and stored in the LTE/SAE system.  The UE must also retain the same information of the PDP context it had 2G/3G even when it has moved to LTE/SAE.  When the UE moves back to 2G/3G system, these context information are transferred back in the network to the 2G/3G SGSN and PDP context and bearers re-established.  
This solution on its own cannot handle the case where the UE established a new session/bearer while in the new system.


5. Similarly to solution above but a slight variance can be that the 2G/3G system hold the PDP context information.  This will make the LTE/SAE system simpler and hide all the 2G/3G system information from it.  
This is simpler if the 2G/3G system uses Iu-flex and the SGSN handling the UE does not change.
If Iu-flex is not used then it is possible that the SGSN handling the new cell the UE is going back to is different from the one that was serving the UE and hence will not have the PDP context information.  This can solved by having the LTE/SAE system provide just information to the new SGSN to identify the old SGSN.  Typically, this is the old RAI and P-TMSI and is simple for the LTE/SAE system to keep (there may be other reasons to keep them anyway).  The new SGSN can then contact the old SGSN to obtain the PDP context information similar to the inter-SGSN procedures used for Combined Cell-update/SRNC relocation procedures.  This solution is attractive if a similar solution to retain the context in the old system is also chosen for handling inter-system mobility in LTE-Idle (LTE-Idle case is discussed in another contribution).


6. Modify 2G/3G to use the same session management control as LTE/SAE.  If it is sufficient for LTE/SAE, then why not use the same for 2G/3G as well?    This would mean that terminals support LTE/SAE and other 3GPP technologies would use this method of session establishment.  However it will cause similar inter-working issues and need solutions as discussed above when these terminals need to handover to 2G/3G network areas that do not support this mode of operation.
Alternatively, restrictions can be imposed on the type and number of PDP contexts while in 2G/3G system for UEs that need to handover to LTE/SAE.  This will allow easier mapping between the two systems.

7.xx.3
Impact on the baseline CN Architecture

Editors Note: It is FFS whether there is any particular impact. 

7.xx.4
Impact on the baseline RAN Architecture

Editors Note: It is FFS whether there is any particular impact. 

7.xx.5
Impact on terminals used in the existing architecture
Editors Note: It is FFS whether there is any particular terminal impact.
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