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Abstract of the contribution:

This contribution propose two solutions to address the key issue in clause 6.1.1.7 “Consideration for SGW Service Area and TAI list alignment due to control plane and user plane split of SGW”
Discussions

According to TS 23.401 clause 4.3.8.2 Serving GW selection function, it states: 

The Serving GW selection function in the MME is used to ensure that all Tracking Areas in the Tracking Area List belong to the same Serving GW service area.
When the Serving GW is split into control plane and multiple user plane units, it is very likely that, the operators would have the Serving GW control plane to control more than one Serving GW user planes.  Each of these Serving GW user plane has its own respective service area.  The overall service area served by the Serving GW control plane is composed of the service areas served by its user planes. 

Given one of the main intentions for the C/U separation is to bring user plane closer to the UE, it is likely that, not all eNBs within a TAI list would have IP connectivity with the service areas controlled by the Serving GW control plane.  Instead, the more reasonable working assumption is that, the eNBs within a TAI list should have IP connectivity with the service area corresponding to the Serving GW user plane.  Therefore, the procedure for the MME to select the Serving GW as described in TS 23.401 above would need some further clarifications.  Here are the two main scenarios to consider:
(1) A service area served by the Serving GW control plane is served by each of its Serving GW user plane(s)
(2) A service area served by the Serving GW control plane is not served by each of its Serving GW user planes and hence, they may not all have IP connectivity with the UE’s serving eNodeB
For both scenarios above, the MME should ensure that the Tracking Area List is aligned with target Serving GW user plane’s service area.  If such principle is clarified, the similar optimization as described in today TS 23.401 can still apply. 
Proposal

It is proposed to approve the following changes in TR23.714.

* * * * Start of changes * * * *
4.1
Architectural assumptions and requirements
The new architecture defined to introduce control plane and user plane functional split for S-GW, P-GW, TDF shall:

-
be able to interwork with networks without the control plane and user plane split network functions (i.e. in case of roaming scenarios). In addition, split network functions should be able to interwork with network functions that are not split within the same network.
-
not impact UE and Radio Access Network.
-
not introduce new reference points other than those between S-GW’s, P-GW’s, TDF’s corresponding control and user plane functions.

-
use the S-GW/P-GW selection function of the MME/ePDG/TWAN for the selection of the control plane functional entities.

-
use the existing configuration based mechanism (in P-GW or PCRF) for the selection of the control plane functional entity of the TDF.

-
support one or more control plane functional entities interfacing with one or more user plane functional entities (e.g. to enable independent scalability of control plane functional entity and user plane functional entity).
· support service area served by the Serving GW control plane which may be composed of the multiple subsets of service areas served by its user planes
· * * * * Second changes * * * *
6.1.1.7
Consideration for SGW Service Area and TAI list alignment due to control plane and user plane split of SGW

6.1.1.7.1
Description
According to TS 23.401 clause 4.3.8.2 Serving GW selection function, it states: 

The Serving GW selection function in the MME is used to ensure that all Tracking Areas in the Tracking Area List belong to the same Serving GW service area.

When the Serving GW is split into control plane and multiple user plane units to be deployed closer to the UE’s local area, it is possible that, the UE’s serving eNB may not have IP connectivity with all the service areas controlled by the target Serving GW control plane. Hence, the Tracking Area List allocation function in the MME should be based on target Serving GW user plane’s service area.
6.1.1.7.1.1
Solution 1: Different serving Service Areas for SGW-Us
In this solution, each SGW-U has its own Service Area, which may be smaller than the SGW-C Service Area. The IP connectivity must be confirmed between the UE’s serving TAI list and the target SGW-U’s service area. 

Hence, when the MME allocates TAI list to the UE, all the tracking areas in the Tracking Area list should be aligned with the target SGW-U’s Service Area. When the UE move outside of SGW-U Service Area, the UE shall perform TAU just as today, and new SGW-U will be selected according to UE’s new location. This solution needs the MME to knows the Service Area of selected SGW-U.
· * * * * Third changes * * * *
6.3.1.2
Impacts on existing nodes and functionality
For supporting change of user plane session identity of the SGW, following are the impacts to existing nodes:

· MME: 
· Updating TS 23.401 clause 4.3.8.2 Serving GW selection function with the following clarification: 

The Serving GW selection function in the MME /Serving GW control plane is used to ensure that all Tracking Areas in the Tracking Area List belong to the same Serving GW user plane’s service area.
· Extend S1 interface to support new parameter provided by the SGW-C to the MME for the selected SGW-U’s service area 
· UE: None
* * * * End of changes * * * *
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