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Abstract of the contribution: This paper proposes evaluation and conclusion for the solution for "relocation of user plane functional entity due to UE mobility".
Discussion

This paper proposes evaluation and conclusion for the solution for "relocation of user plane functional entity due to UE mobility".
Solution 1, requiring the TAI list provide to the UE to be aligned with the SGW user plane function's Service Area, results into more frequent TAU procedure causing new signalling between the UE and the core network nodes. Each time the UE moves to a different Service Area, there will be SGW user plane relocation even if the UE stays in idle state. Thus, this solution is inefficient from the UE's battery point of view and also requires more signalling and processing capacity in the core network.
Solution 2 ensures that the user plane function closest to the UE's current location is selected only during the "subsequent" procedure. Thus, the UE is served by older/sub-optimal user plane function until the "subsequent" procedure takes place. Also there is no guarantee that the UE remains in the previous location when the "subsequent" procedure takes place and thus there is no guarantee that the newly selected user plane function is closest to the UE's current location.
Solution 3 ensures that the user plane function closest to the UE's current location is selected during the UE mobility procedure. It does not require new signalling between the UE and core network nodes and it also results into minimal new signalling within core network. Considering all these, it is concluded to select this solution for the normative work.

Proposal

It is proposed to agree to the following changes to TR 23.714.

* * * 1st Change * * * *

6.4.3
Solution 3 – SGW user plane change during mobility procedure

6.4.3.1
Service Request

In this solution, the Service Request procedure is modified such that the SGW CP can provide new GTP-U addresses to the MME during the Service Request procedure. However, since there is no way to notify eNB about new SGW GTP-U addresses during the Service Request procedure, the MME invokes an update procedure towards eNB immediately after the Service Request procedure has been completed.
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Figure 6.4.3-1: Solution 3: SGW user plane change triggered by Service Request procedure

This procedure is the same as the UE triggered Service Request procedure in 23.401, clause 5.3.4.1 with the following differences:

Step 8:
The SGW CP function may determine that the UE would be better served by a different SGW UP function. In that case, the SGW control plane allocates user plane session resources for the UE in the new SGW UP function.
Step 9:
If the Modify Bearer Request is sent to the PGW CP function, new SGW UP F-TEIDs may be included by the SGW CP function.
Step 12: 
The SGW CP function may provide SGW UP F-TEIDs for the newly allocated SGW UP function to the MME.

Step 13:
In case the MME received new SGW UP F-TEIDs in step 12, the new F-TEIDs of the SGW is provided to the eNB using existing S1AP message E-RAB Modify Request (ref. TS 36.413 clause 8.2.2). The eNB uses this new S1-U identity for sending the uplink packets.

Step 14:
The SGW CP function provides the S5 user plane F-TEIDs to the PGW, if they are not provided in step 9.

Step 15:
The MME informs the SGW CP function that the new SGW UP endpoint has been updated. 
Step 16:
The PGW provides an acknowledgement to the SGW CP function.

After step 16, the SGW releases the old SGW UP function resources.

NOTE:
Whether step 15 is needed to provide an explicit indication to SGW CP function that the old SGW UP resources can be released, or an implicit approach e.g. based on a timer in SGW CP function can be used, can be decided during the normative phase of work.
* * * 2nd Change * * * *

6.4.3.5
Solution Evaluation

NOTE:
Please refer to clause 6.4.4.
* * * 3rd Change * * * *

6.4.4
Evaluation

Solution 1: Service area alignment of SGW control plane with SGW user plane
Pros:

-
This solution does not have any MME, PGW standards impact and requires no changes to existing 3GPP procedures and hence the solution can be used with Rel-13 MME, PGW as well.

Cons:

-
Due to partitioning of the SGW control plane function into smaller parts there would be more configuration of SGW Service Areas compared if SGW control plane function would not be partitioned. Thus, although no new type of configuration is needed, the amount of configuration is more resulting into higher configuration management overhead.
-
Extra signalling due to more frequent TAU procedure between UE and core network.
Solution 2: SGW user plane change triggered during two subsequent procedures
Pros:

-
The Tracking Area list provided to the UE is not impacted and hence this solution does not result into more frequent TAU procedure and extra signaling due to it.

Cons:

-
The control plane function determines that the user plane function relocation is required but the actual relocation takes place only during the "subsequent" procedure. Hence, the user plane path remains sub-optimal until the "subsequent" procedure takes place, e.g. if the UE remains in the active mode for very long duration then the user plane path remains sub-optimal for that duration. Also, when the "subsequent" procedure takes place, there is no guarantee that the UE hasn’t moved to a different location. In that case, the user plane function relocation is based on the UE's previous location and hence the end-result could be still sub-optimal user plane path.
-
This solution has MME and PGW standards impact and requires new procedures or changes to the existing 3GPP procedures and hence the solution cannot be used with Rel-13 MME, PGW.
Solution 3: SGW user plane change triggered during mobility procedures
Pros:

-
The Tracking Area list provided to the UE is not impacted and hence this solution does not result into more frequent TAU procedure and extra signaling due to it.
-
The control plane function determines that the user plane function relocation is required and correspondingly relocates the user plane function as part of the UE mobility procedure. Thus, the UE is always served by the user plane function which is closest to and the most efficient for the UE's current location.
Cons:

-
This solution has MME and PGW standards impact and requires new procedures or changes to the existing 3GPP procedures and hence the solution cannot be used with Rel-13 MME, PGW.

6.4.5
Conclusion

Although all the 3 solutions captured in the TR are valid solutions proposing relocation of the user plane function due to UE mobility to ensure that the UE is always served by the user plane function closest to the UE's current location.

Solution 1, requiring the TAI list provide to the UE to be aligned with the SGW user plane function's Service Area, results into more frequent TAU procedure causing new signalling between the UE and the core network nodes. Each time the UE moves to a different Service Area, there will be SGW user plane relocation even if the UE stays in idle state. Thus, this solution is inefficient from the UE's battery point of view and also requires more signalling and processing capacity in the core network. 

Solution 2 ensures that the user plane function closest to the UE's current location is selected only during the "subsequent" procedure. Thus, the UE is served by older/sub-optimal user plane function until the "subsequent" procedure takes place and this time could be very long duration depending upon the data traffic activity at the UE. Also there is no guarantee that the UE remains in the previous location when the "subsequent" procedure takes place and thus there is no guarantee that the newly selected user plane function is closest to the UE's current location.
Solution 3 ensures that the user plane function closest to the UE's current location is selected during the UE mobility procedure. It does not require new signalling between the UE and core network nodes and it also results into minimal new signalling within core network. 
Considering all the above aspects, it is concluded to select solution 3 for the normative work and correspondingly, following new functionality are required.

-
MME/S4-SGSN: Support for the new procedure and correspondingly messages, as described in step no. 8, step no. 12 and step no. 15 of the clause 6.4.3.1 over S11/S4 interface. Support to trigger the existing procedure as described in step 13 of the clause 6.4.3.1 over S1AP interface.

-
PGW: Support for the new procedure and correspondingly messages, as described in step no. 14 and step no. 16 of clause 6.4.3.1 over S5 interface.
NOTE:
It is up to stage 3 to decide if new messages are needed or existing messages can be re-used for the above procedures.
* * * End of changes * * * *
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