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This document discusses the alternatives for bearer maintenance in chained case handover with GTP-base S8. The goal is to find a workable solution which has less impact on MME/S-GW/PDN GW and current procedures.
1 Introduction
When the UE attaches via the 3GPP access in chained case with GTP-based S8, the MME shall create a default bearer and allocate an EPS Bearer ID. 
When the UE attaches via the non-3GPP access in chained case with GTP-based S8, the S-GW shall create a default bearer toward the PDN GW and allocate the default bearer ID. And for each PDN per UE, there is only one bearer between the S-GW and the PDN GW.
In chained case handover from non-3GPP access to 3GPP access, the default bearer ID allocated by the MME may be either same with or different from the previous one allocated by the S-GW in non-3GPP access. 
In chained case handover from 3GPP access to non-3GPP access, the S-GW may create a new default bearer or update the old default bearer. And the S-GW may have a stored default bearer ID which is allocated by the MME in 3GPP access. Thus the S-GW may choose to allocate a new bearer ID for the default bearer or use the previous default bearer ID.
In chained case handover between non-3GPP access and 3GPP access, especially when the S-GW is not changed, whether the S-GW will create a new default bearer or update the old default bearer and how the default bearer ID is maintained are not clear.
We discuss several options and their advantages and disadvantages as below. 
2 Discussion

Option 1:
The new S-GW (the same S-GW if it is not changed) always creates a new default bearer towards the PDN GW. The PDN GW then initiates the bearer release in the source system.
In case of handover from non-3GPP access to 3GPP access with S-GW relocation, the new S-GW creates a new default bearer towards the PDN GW and the PDN GW initiates the resource release procedure via the old S-GW in the non-3GPP access system as specified in section 6.12.4 of 23.402.
In case of handover from non-3GPP access to 3GPP access without S-GW relocation, because the MME may allocate a same EPS bearer ID with the previous default bearer ID, the S-GW and the PDN GW have to be able to differentiate the old default bearer and the new default bearer before the old default bearer is released according to other information besides EPS bearer ID, e.g. S-GW TEID for control plane. In this case, the S-GW must allocate a new TEID for control plane and send it to the PDN GW in Create Default Bearer Request message. Then the PDN GW shall include the old Serving GW TEID for control plane in the GTP header of the downlink control plane messages used in the resource release procedure for the non-3GPP access.
In case of handover from 3GPP access to non-3GPP access with S-GW relocation, the new S-GW creates a new default bearer towards the PDN GW and the PDN GW initiates the resource release procedure via the old S-GW in the 3GPP access system as specified in section 5.4.4.1 of 23.401.
In case of handover from 3GPP access to non-3GPP access without S-GW relocation, the S-GW allocates a new TEID for control plane and sends it to the PDN GW in Create Default Bearer Request message. Then the PDN GW shall include the old Serving GW TEID for control plane in the GTP header of the downlink control plane messages used in the resource release procedure for the 3GPP access.
What need to be specified for the PDN GW:
· PDN GW need to initiated bearer release to the old TEID-C of the serving GW if the serving GW is not changed

What need to be specified for the Serving GW
· The S-GW must allocate a new TEID for control plane when create new default bearer for the target system.
· The S-GW always send create default bearer request to the PDN GW during 3GPP-non-3GPP handover no matter S-GW is changed or not.

Advantages: 
· There is no impact on GTP messages and current procedures.

· There is no impact on MME or UE.

· The behaviours of S-GW and the PDN GW are simple.

· The behaviour of the PDN GW is consistent with/without Serving GW relocation
Disadvantages: 

· The S-GW must allocate a new TEID for control plane when create new default bearer for the target system.
Option 2:
The S-GW judges whether it has default bearer context of the PDN for the UE and whether the stored default bearer ID is different from the EPS bearer ID allocated by the MME, and then decides to send Create Default Bearer Request or Update Bearer Request to the PDN GW accordingly. 
In case of handover from non-3GPP access to 3GPP access with S-GW relocation, the new S-GW judges there is no default bearer for the PDN and then creates a new default bearer towards the PDN GW. And the PDN GW initiates the resource release procedure via the old S-GW in the non-3GPP access system as specified in section 6.12.4 of 23.402.

In case of handover from non-3GPP access to 3GPP access without S-GW relocation, the S-GW judges whether the stored default bearer ID is different from the new EPS bearer ID allocated by the MME or not. If the two default bearer IDs are equal, the S-GW sends Update Bearer Request to the PDN GW and the PDN GW update the default bearer accordingly. Then the S-GW initiates resource release in non-3GPP access system. If the two default bearer IDs are different, the S-GW sends Create Default Bearer Request to the PDN GW carrying the new EPS bearer ID allocated by the MME and then the PDN GW initiates the resource release procedure in the non-3GPP access system as specified in section 6.12.4 of 23.402.
In case of handover from 3GPP access to non-3GPP access with S-GW relocation, the new S-GW judges there is no default bearer for the PDN and then creates a new default bearer towards the PDN GW and the PDN GW initiates the resource release procedure via the old S-GW in the 3GPP access system as specified in section 5.4.4.1 of 23.401.

In case of handover from 3GPP access to non-3GPP access without S-GW relocation, the S-GW and the PDN GW shall use the old EPS bearer id for the same APN. The Serving GW send update bearer request to the PDN GW to notify the RAT type change and path switch then the S-GW initiates resource release in 3GPP access. The PDN GW remove all the dedicated bearers associated with the PDN address for the UE after successful path switch.
What need to be specified for the PDN GW
· Whether the PDN GW need to initiate bearer release is depend on whether the PDN GW receive create bearer request or update bearer request. 

· The PDN GW needs to delete the dedicated bearer context itself if existing in case of receiving update bearer request from the serving GW.
What need to be specified for the Serving GW
· During handover from non-3GPP to 3GPP handover without serving GW relocation, the Serving GW decides whether to send update bearer request or create bearer request by comparing the two bearer IDs which it has, while in opposite handover direction Serving GW always send update bearer request to the PDN GW. Serving GW need to check the handover direction in this option.

· The serving GW need to decide whether to trigger old bearer release based on whether two Bearer IDs of the same PDN for the UE are same if existing.
Advantages: 

· No impact on GTP messages and current procedures.

· No impact on MME or UE.
Disadvantages: 

· The behaviour of S-GW is more complex than the other options depend on whether serving GW is changed during handover.
· Different bearer release procedures are used.
· PDN GW has different handling for bearer release according to different handover scenarios.
Option 3:
In case of handover from non-3GPP access to 3GPP access with S-GW relocation, the procedure is the same as option2.
In case of handover from non-3GPP access to 3GPP access without S-GW relocation, the S-GW send update bearer request to the PDN GW for path switch. The S-GW and the PDN GW shall update the EPS bearer id with the new EPS bearer id allocated by the MME. After the serving GW send update bearer request to the PDN GW, the S-GW initiates resource release in non-3GPP access.   
In case of handover from 3GPP access to non-3GPP access with S-GW relocation, the procedure is the same as option2
In case of handover from 3GPP access to non-3GPP access without S-GW relocation, the procedure is the same as option2
What need to be specified for the PDN GW:
· As defined in option2
· The PDN GW replace the old bearer ID by the new one if received when UE move from non-3GPP to 3GPP when receiving update bearer request. 

What need to be specified for the Serving GW:

· The Serving GW always send update bearer request if it is not changed during handover and trigger old bearer release if the serving GW is not change during handover.

· The S-GW and the PDN GW shall update the EPS bearer id with the new EPS bearer id allocated by the MME by including the new bearer ID and old bearer ID with the old TEID-u of the PDN GW for the APN when handover from non-3GPP to 3GPP.
Advantages: 

· No impact on MME or UE.

· No requirement on two control planes for the UE on the same S-GW
· The S-GW always use update bearer request when it is not changed
Disadvantages: 

· More effort in PDN GW
· New parameters need to be defined for updated bearer request to support chained case.

Option 4:
Use a constant value as the EPS bearer ID of the default bearer of the default PDN. Then the MME and the S-GW will allocate this constant value to the default bearer. The S-GW always sends Update Bearer Request to the PDN GW to update the default bearer. If the S-GW is changed, the PDN GW initiates resource release procedure. If the S-GW is not changed, the S-GW initiates the resource release procedure. And in case of handover from 3GPP to non-3GPP without S-GW relocation, the PDN GW remove all the dedicated bearers associated with the PDN address for the UE after successful path switch.
Disadvantages: 

· Cannot support multiple PDN case because the re-establish order of the PDNs can not be predicted and some of the PDNs may be deactivated in the source network.
· Legacy problems in 2G/3G UEs and system. This mechanism doesn’t support well for MM from 2G/3G to LTE then to non-3GPP. 

· Impact on UE, MME, SGSN, PDN GW, S-GW
Option 4 was discussed at last meeting and commented too many impacts and restriction. It is list here just for information. We don’t want to discuss on this potion further. We suggest not spending time to discuss op again.
3 Conclusion

Above Option1-3 have no impact on UE and MME. According the pros and cons of the solutions and the impact on S-GW and PDN GW, we prefer to take option 1. 

It is proposed to have detailed discussion on above issues to make a conclusion. Then we can draft a CR according to the agreement.
.
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