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Abstract of the contribution: this contribution further clarifies the concerns in the evaluation part of TAI list management functionality.
Introduction

Three solutions are captured in the TR to address TAI list management functionality. The evaluation of all the alternatives was discussed but no agreement was reached. In this paper, we further update the evaluation part and propose to conclude solution 1.
Discussion

In practical network deployment, the TAI list management is a quite flexible, which means an operator does not need to configure all the service areas (e.g. TAs) supported by the SGW into the TA list and actually the TA list may compose of only some of the TAs therein. In other words, TAI lists typically cover a much small area than the SGW service area. Even if the UP function service area gets smaller compared to the one of today’s SGWs, it should not become smaller than the area covered by a single TAI list. But even if a UP function’s service area would be smaller than a single TAI list, there would not be a problem as long as all the UP functions that are covered by this TAI list can connect to all the cells in the TAI list area.

Moreover, the operators can adjust the TA list configuration dynamically, e.g. at the end of TAU procedures, if it detects that a UE initiates TAU procedures more often than it used to.

This network planning and deployment mechanism can be applied to CUPS architecture as well. Therefore, the frequency of TAU procedures should not be higher than in the EPC network of today, if the MME configure the TAI list based on the service area of user plane function. Therefore, such kind of drawback aiming at solution 1 is not true.
Except for the bullet of cons, solution 1 has a unique advantage compared with the other solutions because it doesn’t change the MME logic and this re-use the legacy MME by the operator is possible.
Proposal

It is proposed to add the following texts into TR 23.714.
Start of Change
6.1.1.7.2.1
Solution 1: Partitioning of the SGW CP
In this solution the service area of SGW CP functions are aligned with corresponding SGW UP service areas so that it can be handled as a legacy SGW. As illustrated in the figure below, the SGW CP functions exposed towards MME could all be part of a single logical SGW CP function. The SGW UP resources are deployed in “pools” corresponding to specific SGW CP function(s). With this configuration the MME treats the different SGW CP functions in the same way as SGWs are handled in the current EPC architecture. For example, the different SGW CP functions may have different IP addresses towards MME. This solution does therefore not have any MME standards impact.
There is also the possibility that SGW-UPs may be of different size and may overlap geographically but this will be treated by the MME in the same way as long as these areas area well defined and belong to the different SGW-CP partitions. The SGW CP is in that case logically partitioned into Service Areas that correspond to the smaller SGW-UP coverage areas. When SGW relocation is initiated by the MME, this could trigger relocation of some SGW UP functions while other SGW UP functions may be kept in case they can serve also the new SGW CP Service Area.
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Figure 6.1.1.7-1: SGW CP is partitioned (no MME impact)

6.1.1.7.3
Evaluation 


Solution 1: Solution with SGW CP partitioned into UP service areas
It may be argued that this solution will introduce extra signaling due to more frequent TAU procedures, however TAI lists typically cover a much small area than the SGW service area. Even if the UP function service area gets smaller, it may not become smaller than the area covered by a TAI list depending on the operator configuration. 
Pros:

-
This solution does not have any MME standards impact and requires no impact to 3GPP specifications. 
- 
Allows the use of multiple SGW UP where one SGW UP has a small SA (aligned with CP SA) while another SGW UP has a large SA (higher layer SA)
Cons:

-
When the SGW CP are partitioned into parts there would be more configuration of SGW Service Areas needed than if SGW CP would not be partitioned. 
- 
There is a possibility of introducing extra signalling due to more frequent TAU procedure between UE and core network depending on the operator configuration.
Solution 2: Solutions based on signaling between MME and SGW CP 
Pros:

-
For solution 2B there is less configuration than solution 1 due to fewer SGW CP Service Areas needed. For solution 2A there is similar configuration as in solution 1 since SGW UP Service Areas need to be known by MME.
Cons:

-
Both solution 2A and solution 2B have impacts on the signaling between MME and SGW CP, e.g. during TAU procedure. Does not work with legacy MME.
- 
Solution 2B requires TA and TAI List knowledge in SGW and/or SGW UP knowledge in MME.
-
There is a possibility of introducing extra signalling due to more frequent TAU procedure between UE and core network depending on the operator configuration.
Solution 3: Decoupling TA handling from SGW UP selection

Pros:
-
Complete separation between TA / TAI List handling (in MME) and SGW UP selection (in SGW CP)

Cons:

- 
Breaks the principle that SGW UP resources are ready when UE transitions from IDLE to ACTIVE
- 
Additional S11 signaling and latency during every Service reuqest procedure in order to inform SGW about UE serving cell/TA before MME informs eNB about SGW TEIDs. 
- 
Requires MME upgrade. Does not work with legacy MME.
When looking at the benefits versus drawbacks, the impacts on the MME are seen as the most important aspect we have to consider. Indeed, it seems operationally difficult to upgrade all MMEs and SGWs in one shot, and a soft migration should be considered.

Solution 1 has no impact to the MME. With this solution, an MME sees a SGW CP as a legacy SGW, and so can be interfaced with both SGW CP functions and legacy SGWs.  Support of SGW relocation between a legacy SGW and a new SGW CP does not raise any issue. 

With solutions 2 and 3, the MMEs need to be significantly upgraded:

· Solution 3 would theoretically be fine for a first design. But, it severly impacts the MME and it implies a complete new network configuration since the SGW areas would not be anymore aligned to the TAI lists. Any MME being able to access any SGW, it means that all MMEs have to be upgraded. But this solution also implies the replacement of all legacy SGWs: relocation between a legacy SGW and a SGW CP function would not work. 
· Solution 2 impacts MME procedures in a significant way (new procedures, change of Service Request procedure, new DNS queries) and requires extra UE signalling to modify the TAI list. There is no much gain compared to solution 1. Alignment between SGW UP service areas and TAI list is to be maintained. Even if all MMEs are upgraded to be able to interface SGW control plane functions and legacy SGWs simultaneously, it would imply some capability exchange between the MME and the SGW control plane functions. The coexistence between legacy SGWs and SGW control planes functions is also questionable for in the case of SGW relocation. 

Moreover, the study item objectives are clear on avoiding or minimizing the impacts to other EPC nodes and on interworking with existing EPC architecture and deployment:

“Except for S-GW, P-GW, TDF and interfaces between  their corresponding control and user plane functions, only those impacts to other EPC entities and interfaces that are essential to fulfil the above mentioned objectives could be allowed. The existing functions and interfaces should be leveraged in order to avoid or minimize change. No other impacts shall be introduced.

The outcome of this work shall not put any limitation on future architecture work, and shall be able to co-exist with existing EPC architecture and deployment.”
6.1.1.7.X
Conclusion

Therefore, solution 1 (i.e. Partitioning of the SGW CP) is selected as the basis for normative specification to address the issue of SGW Service Area and TAI list alignment described in clause 6.1.1.7.1.
End of Change
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