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1 Introduction
At the moment the “Attach procedure” is associated with the simultaneous establishment of the default IP service.  
The situation for the “detach” procedure is different and more complicated since there may be different circumstances that the UE should be apply the “detach” procedure from eUTRAN/UTRAN:

· “Detach” from eUTRAN/UTRAN without retaining any connectivity to the EPS (e.g. the mobile switches off)

· “Detach” from eUTRAN/UTRAN and “Attach” in a non-3GPP RAT still retaining IP connectivity. 

The network should be in position to differentiate with signaling messages those two conditions and take the necessary actions. This contribution aims to identify the different possibilities to achieve this.

2 Problem Statement

As described in the previous paragraph the PGW should be in position to differentiate whether to release the IP connectivity when the UE detaches. Judging from 3GPP TS 23.060 there are three separate cases that might cause the detach procedure, UE initiated detach, SGSN initiated detach and HLR (HSS) initiated detach. The signaling flows are shown as copied from 3GPP TS 23.060. 
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Figure 1: UE-initiated detach as per 3GPP TS 23.060
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Figure 2: SGSN initiated detach as per 3GPP TS 23.060
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Figure 3: HLR initiated detach as per 3GPP TS 23.060

If the same procedures are to be followed in EPS then the nodes that will be responsible/capable to initiate detach based on different conditions are the UE, MME and HSS following the EPS terminology then it becomes obvious that each time the initiator of the detach in respect UE, MME and HSS has to know and indicate to the MME whether the detach should result in a release of the IP connectivity (i,e, detach is a result of a switch off) or not. 
The impact differs between the different options but in all cases we assume that there is no tight-coupling between eUTRAN/UTRAN and non-3GPP, therefore the MME is not aware at any time when the UE attaches to the non-3GPP and does not have any interface to the non-3GPP RAN. From this we can assume that the two possible “Detach” procedures that need to be applied in the case the UE attaches in an alternative non-3GPP RAT is the UE-initiated procedure and the HSS initiated detach.
3 Description of UE-initiated detach without IP connectivity release
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Figure 4: UE-initiated detach, without IP connectivity release
This is the flow of the UE-initiated detach as a result of the UE attaching in a non-3GPP RAT. We assume that the non-3GPP network uses PMIP over the S5 and the 3GPP uses GTP. The details of the flow are the following: 

1. The UE detects the non-3GPP RAT

2. The UE attaches to the non-3GPP RAT and performs authentication

3. The non-3GPP GW updates the location of the UE’s tunnel using PMIP
4. Acknowledgement of the previous message.

5. The UE subject to the local policies initiates the “detach” procedure from eUTRAN/UTRAN. This message should contain an indicator that is currently also attached in non-3GPP technology to avoid the MME sending a request that will release the IP connectivity. 
6. The Delete Default Bearer Request has to contain a field will indicate to the SGW not to release the IP connectivity for this UE.

7. The Delete Default Bearer Request has to contain a field will indicate to the PGW not to release the IP connectivity for this UE.

8. Acknowledgement of the previous message

9. Acknowledgement of the previous message

10. Detach accept

From this signaling flow it becomes obvious that there are the following impacts:

· The detach request message shall contain an indicator on whether the IP connectivity for this UE has to be maintained or not.

· The Delete Bearer request message has to contain an indication on whether the IP connectivity for this UE has to be maintained or not.

For the case SGW uses PMIP over the S5 it simply does not have to do anything as the tunnel will be updated from the non-3GPP trusted network. Therefore messages 7,8 are redundant in that case.

4 Description of the HSS initiated Detach without IP connectivity release
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Figure 5: UE-initiated detach, without IP connectivity release

This is the flow of the HSS-initiated detach as a result of the UE attaching in a non-3GPP RAT. We assume that the non-3GPP network uses PMIP over the S5 and the 3GPP uses GTP. The details of the flow are the following:
1. The UE detects the non-3GPP RAT

2. The UE attaches to the non-3GPP RAT 

3. UE performs authentication, at this stage the HSS/AAA knows that the UE is attached in two access technologies, so subject to the local policy they should initiate the “detach” from eUTRAN/UTRAN.

4. The non-3GPP GW updates the location of the UE’s tunnel using PMIP

5. Acknowledgement of the previous message.

6. The HSS subject to the local policies initiates the “detach” procedure from eUTRAN/UTRAN. This message should contain an indicator that is currently also attached in non-3GPP technology to avoid the MME sending a request that will release the IP connectivity. 

7. The MME sends to the UE the Detach Req. to make it detach from eUTRAN/UTRAN

8. The Delete Default Bearer Request has to contain a field will indicate to the SGW not to release the IP connectivity for this UE.

9. The Delete Default Bearer Request has to contain a field will indicate to the PGW not to release the IP connectivity for this UE.

10. Acknowledgement of the previous message

11. Acknowledgement of the previous message

12. Detach accept

From this signaling flow it becomes obvious that there is the following impact:

· The Delete Bearer request message has to contain an indication on whether the IP connectivity for this UE has to be maintained or not.

For the case SGW uses PMIP over the S5 it simply does not have to do anything as the tunnel will be updated from the non-3GPP trusted network. Therefore messages 7,8 are redundant in that case.
5 Conclusion and Proposal

The “Delete Bearer Request” message has to contain an indicator in all case to indicate to the PGW whether it has to release the IP connectivity or not. For the UE-initiated “Detach” the “Detach Req.” message has to also contain an indicator to indicate, whether the UE requires the release of the IP connectivity or not.

It is proposed for SA2 to discuss these concepts and to include these considerations in the “Detach” procedure flows.
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