SA WG2 Temporary Document

Page 1

SA WG2 Meeting #115
S2-162645
23 - 27 May 2016, Nanjing, China
(revision of S2-16xxxx)
Source:
ZTE
Title:
Update solutions for SA and TAI list alignment
Document for:
Approval
Agenda Item:
6.8
Work Item / Release:
CUPS / Rel-14
Abstract of the contribution: This paper provides updates on solutions for SA and TAI list alignment.
Discussion

Update on solution 1: it is clarified that One SGW CP partition can control multiple SGW UPs. One SGW UP can be controlled by multiple SGW-CP partitions.
Update on solution 2A: SGW-UP ID and corresponding Service areas are provided to MME when the SGW-UP starts. The SGW-CP tells the MME about the SGW-UP ID when it selects a new SGW-UP.

Update on solution 2B: remove the option that MME would need to clear the TAI List every time a new SGW UP is selected because in this solution the MME can’t know if new SGW UP is reselected 
Proposal

It is proposed to add the following texts into TR 23.714.

/********************Start of First Change**********************/

6.1.1.7.2
Solutions

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. 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. One SGW CP partition can control multiple SGW UPs. One SGW UP can be controlled by multiple SGW-CP partitions. Each SGW UP under the same SGW CP partition is handled with same overlapping SGW UP Service Area in SGW CP and MME.
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Figure 6.1.1.7-1: SGW CP is partitioned (no MME impact)

6.1.1.7.2.2
Solution 2: Solutions based on signaling between MME and SGW-C
Solution 2A: MME learning what SGW-U is selected:

When the SGW UP starts the SGW UP sends its SGW UP Identity and the associated Service Area to the SGW CP. The SGW CP then forwards this information to the MME. When new SGW UP is selected the SGW CP sends the selected SGW UP Identity (e.g. FQDN) to MME. The MME can then retrieve locally the Service Area served by that SGW UP function. In this way the MME gets to know the SGW UP Service Area and can populate the TAI List as today. The MME can also initiate SGW CP relocation via which the SGW UP can be relocated accordingly. This solution alternative assumes that TAI list can be allocated after interaction with SGW.
Solution 2B: SGW UP learning the TA and influencing the TAI-List:

The MME sends the current UE location (TA or ECI) to SGW CP during the TAU procedure. This allows the SGW CP to assess (e.g. with help of DNS) if the current TA is served by the current SGW UP and can initiate a SGW UP relocation if needed. A procedure for SGW UP relocation is already captured in TR 23.714 clause 6.3.1. One issue however is that the new SGW UP may not support the TAs in the old TAI List sent to the UE. To address this, the MME needs to provide the current TAI List to the SGW so that SGW CP can determine if the new SGW UP supports all TAs in the list and indicate the resulting TAI List back to the MME. This solution alternative assumes that TAI list can be modified after interaction with SGW.
6.1.1.7.2.3
Solution 3: Decoupling TA handling and SGW UP selection
In this solution the TA handling and SGW UP selection are decoupled, in the sense that MME manages TA (and TAI List) handling, while SGW CP handles SGW UP selection. The MME can thus disregard SGW UP Service Areas completely, or in practice assume that the whole MME serving area is supported by the selected SGW, similar to solution 1. However, in difference to solution 1 there is no requirement on configuring SGW Service Areas. Instead it is assumed that SGW CP ensures that an SGW UP is selected that has approriate connectivity to the serving eNB.
An assumption in solutions 1-2 described above is that when moving from IDLE to ACTIVE the existing (old) SGW TEIDs can be used, i.e. there is no need to modify the Service Request procedure to allow re-allocation of SGW UP (i.e. modification of SGW TEID) during Service Request. However this solution 3 requires that the Service Request procedure is modified so that SGW TEIDs can be changed during the Service Request procedure, basically introducing another round trip on S11 in addition to existing procedure.
Even though this solution may seem attractive from conceptual point of view, it goes against the current principle in EPC that the SGW resources (e.g. U-plane TEID) are always ready to be used when a UE transitions from IDLE to ACTIVE state. It is currently not possible to modify SGW TEIDs (i.e. re-select the SGW UP) during the Service Request procedure. The solution 3 thus requires additional S11 signaling during every Service request procedure in order to interact with SGW CP before MME informs eNB about SGW TEIDs. In this way the eNB will be affected with extra delay before sending UL data for every Service Request procedure done. There may also be a need to modify other procedures such as X2-based handover.

Editor’s note:
It is for FFS if X2 handover procedure can work with this solution
6.1.1.7.3
Evaluation 

Editor’s note: Further update of the solutions may require that the evaluation below is updated accordingly
Solution 1: Solution with SGW CP partitioned into UP service areas

Pros:

-
This solution does not have any MME standards impact and requires no impact to 3GPP specifications. 
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. 
- 
Extra signalling due to more frequent TAU procedure between UE and core network than the case when SGW is not split.
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 less configuration than solution 1 and solution 2B due to the SGW UP Service Areas are sent to MME when the Sx connection is established..
-
For solution 2A and 2B the frequency TAU procedure between UE and core network is the same as the case when SGW is not split.
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.

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.
/********************End of First Change**********************/
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