SA WG2 Temporary Document

Page 2
-


3GPP TSG SA WG2 Meeting #64
TD S2-082130
Jeju Island, South Korea

07 - 11 April 2008

Source:
Samsung
Title:
MME load re-balancing indication
Document for:
Discussion and Approval
Agenda Item:
8.2.9
Work Item / Release:
SAES / Rel-8
Abstract of the contribution: This contribution discusses the mechanism that the UE indicate to an eNodeB a new entrant to a MME pool area.
1. Introduction

In 3GPP TS 23.401, S-TMSI, which contains MME code + M-TMSI, is used in the eNodeB for routing the NAS message to the CN. However, it is still open how the eNodeB determines to select a new MME in the pool area. This should be resolved to implement MME load-balancing functionality and PLMN mobility.
2. Discussion
With the MME Code, the eNodeB can route a NAS message to the same MME node while the UE remains in the MME pool area. If the UE moves to another MME pool area or is forced to move to another MME node within the same pool area, e.g. for load balancing purpose, the eNodeB should select a new MME within the MME pool. But the MME Code only is not enough for the eNodeB to determine MME reselection because the MME Code is valid only within the MME pool where it is allocated and the same MME code may be overlapped across several MME pool areas. To address this problem, several proposals were made.
2.1 Routing NAS message in eNodeB
a) GUMMEI (or GUTI) in RRC (S2-080545)
It was proposed here for the UE to include the old GUTI in the RRC message as the MME Code doesn't contain MME pool information or MME load-balancing indication. Based on the globally unique GUTI, the eNodeB can detect the MME pool change or PLMN change and determine to select a new MME node.
b) carefully-configured MME code and PLMN indicator (S2-080444)
If the MME code is configured carefully so that there is no overlapped MME code between the adjacent MME pool areas or PLMNs, the eNodeB can detect the change of MME pool area with the MME Code. There could be a case where assignment of MME code cannot be coordinated (e.g. airport). In that case, the UE may provide PLMN change indication in the RRC message.
Both solutions address the problem with some configuration differences. SA2 sent a LS to RAN groups to query their concerns.
After SA2#52, in response to the related LS from SA2, RAN3 has decided the MMEGI is included in the RRC Connection Setup Complete message [x]. PLMN identity is FFS, though. 
With the MMEGI in the RRC message, the NodeB can detect a MME pool area change when the UE moves in the same PLMN.

For MME load rebalancing within the same MME pool, a MME would re-allocate GUTI including null MME Code as like null NRI in Iu-flex to trigger MME reselection. The eNodeB can select another MME in the same MME pool area. We can remove the following Editor's note and decides to use an indication from the UE.
Editor's note:
e.g. Either the MME receives the Tracking Area Update or Attach request and returns an indication in the accept message. After receiving the indication, the UE will initiate a new TAU procedure with a new MME reselection indication in RRC part. Or the MME informs the eNodeB to move TAU Request or Attach to a new MME node.
In both secenarios, the eNodeB will treat the UE "as a new entrant to the pool area" and select another MME according to clause 4.3.8.3 on "MME selection function". The new MME will retrieve UE context from the old MME.

For inter PLMN mobility, if the UE with knowledge of PLMN change provides the null MMEGI instead of the old MMEGI in the RRC message, an eNodeB can detect the MME pool area change.
With RAN2's decision, it is proposed here to use both MMEGI and S-TMSI as an indication for a new entrant to a pool area from the UE as described in 2.2.
2.2 MMEGI as an indication for a new entrant to a pool area
UE side
A UE provides a null MMEGI if it is aware of a new entrant of MME pool area, e.g. the very first attach (lack of valid GUTI), PLMN change, etc. Otherwise the UE provides the old MMEGI in the RRC CONNECTION SETUP COMPLETE message.

eNode side

Based on the null or unknown old MMEGI, the eNodeB detects that MME pool has changed and determines to select a new MME. For MME load balancing mechanism, the MME allocates the null MME code to the UE and the eNodeB uses null MME code as a MME reselection indication and directs the UE to the new MME in the same pool area.
When to select a new MME
There are two cases where the MME reselection is required in the eNodeB. The UE is expected to
a) in case of MME load balancing in the same pool area:
· provide the null MME code of S-TMSI and the old MMEGI to the eNB.

b) in case of new entrant to a MME pool area (including PLMN mobility):
· provide the null MMEGI. 
Consideration on PLMN mobility

It was discussed whether the PLMN identity, i.e. MCC + MNC, is required in the RRC message. This is because the eNodeB doesn't know the old PLMN identity, which is required for detecting PLMN change. 

If the UE which knows that PLMN changes provides a null MMEGI to trigger a new MME selection, as in the case of the very first Attachment, a need for the old PLMN identity disappears. The null MMEGI acts as a PLMN indication as proposed in S2-080444. If the UE provides a non-null MMEGI, the eNodeB can assume the PLMN hasn't changed. (Note: New entrant to a PLMN is also considered as PLMN change)
3. Conclusion
It is proposed to use the MMEGI and the S-TMSI as an indication of 'new entrant to a MME pool area'.
The UE indicates 'new entrant to a MME pool area',
· by including the invalid MME code and the old MMEGI in the RRC message when the UE is directed to move to another MME in the same pool area by the network or,
· by including the invalid MMEGI in the RRC message when it has entered a new PLMN.

Then, the eNodeB reselects a MME if the eNodeB is not aware of the received MMEGI or, if either MMEGI or S-TMSI is null (e.g. all zero).

It is proposed to agree that PLMN identity is not required in the RRC Connection Setup Complete message.

It is proposed to remove the last editor's note in 4.3.7.3.

Proposed text is provided in the CR 204, S2-082131.

References
[1] S2-080825
LS to RAN on inter-MME load balancing, Attach/TAU/Service Request procedures and corresponding RRC/S1 connection establishment procedures
3GPP SA WG2

[2] R2-081365
Reply LS on inter-MME load balancing, Attach/TAU/Service Request procedures and corresponding RRC/S1 connection establishment procedures
3GPP RAN WG2

[3] S2-080444
eNodeB routing of Attach and TAU Request based on RRC information
Nokia Siemens Network, Nokia
[4] S2-080545
Resolving some MME selection and Initial NAS message issues
Vodafone

3GPP

SA WG2 TD


