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Abstract of the contribution: This contribution completes the procedural descriptions for active mode UEs for Scenario 2 on “Energy efficient node utilization through load re-distribution during off-peak times”.

1.  Introduction

Scenario “Energy efficient node utilization through load re-distribution during off-peak times” has FFS items for active mode UEs. For suspension of MMEs and S-GWs these can be resolved by re-using S1-based handover procedures which trigger a change of the respective nodes.

Also, a dedicated sub-clause needs to be introduced to describe the required eNB behaviour.
2.  Proposal

The following is proposed to be captured in TR 23.866:

**************** First change *****************

5.2.2.2.1
Serving GW and PDN GW Selection

The PDN GW and Serving GW selection functions are used, according to subclauses 4.3.8.1 and 4.3.8.2 of 3GPP TS 23.401 [2] respectively, with the extension that gateway nodes operating in suspension mode are not considered.

The MME may be informed about the operational status of the nodes (i.e. normal mode or suspension mode) in one of the following ways:

-
through O&M, or

-
based on DNS.
**************** Second change *****************

5.2.2.3
Load Redistribution Procedures

5.2.2.3.1
Serving GW

Once a Serving GW has been selected for suspension mode, the following behaviour is expected:

-
The MME notifies all eNBs in the service area about the mode change.
-
For idle mode UEs connected to that S-GW, the MME will upon receipt of a Tracking Area Update execute the Tracking Area Update with Serving GW change procedure (according to clause 5.3.3.1 of 3GPP TS 23.401 [2]) – i.e. UEs will be moved to another S-GW that operates in normal mode.
-
For active mode UEs the S1-based handover procedure with Serving GW change, as defined in subclause 5.5.1.2.2 of TS 23.401 [2], can be reused with the simplification that source eNB is identical to target eNB; the change is that the eNB effectively does not trigger the handover towards the UE, but only indicates it towards the network. 

5.2.2.3.2
PDN GW

Once a PDN GW has been selected for suspension mode, the following behaviour is expected:

-
For idle mode UEs connected to that P-GW, the MME will deactivate in a scheduled manner the impacted PDN connections indicating "reactivation requested" as specified in subclause 5.10.3 of 3GPP TS 23.401 [2]. If all of the PDN connections of a UE need to be relocated, the MME may initiate the "explicit detach with reattach required" procedure as specified in subclause 5.3.8.3 of 3GPP TS 23.401 [2] – i.e. UEs will be moved to another P-GW that operators in normal mode.
Editor’s Note: The handling of active mode UEs is FFS.

5.2.2.3.3
MME

Once a MME has been selected for suspension mode (e.g. triggered via the operator’s O&M system), the following behaviour is expected:

-
The MME notifies all eNBs in the service area about its mode change.

-
For idle mode UEs served by that MME, any subsequent Tracking Area Update will be redirected to an MME running in normal mode based on existing eNB procedures. The target MME will then execute the default Tracking Area Update with MME change procedure (according to subclause 5.3.3 of 3GPP TS 23.401 [2]).
-
For active mode UEs the S1-based handover procedure with MME change, as defined in subclause 5.5.1.2.2 of TS 23.401 [2], can be reused with the simplification that source eNB is identical to target eNB; the change is that the eNB effectively does not trigger the handover towards the UE, but only indicates it towards the network.

**************** Third change *****************

5.2.2.3.x
eNB
After the eNB has received from the MME the notification that the mode of the MME has changed to “suspended”, it sets the target percentage for load on this MME to zero. The eNB should trigger S1-based handover procedures for all UEs in active mode handled on this MME, with source and target eNB being identical. The eNB need not perform the part of the procedure towards the UE. In order to avoid peaks in signalling, the handovers should be spread out suitably over time.
After the eNB has received from the MME the notification that the mode of a particular S-GW has changed to “suspended”, the eNB should trigger S1-based handover procedures for all UEs in active mode handled on this S-GW, with source and target eNB being identical. The eNB need not perform the part of the procedure towards the UE. In order to avoid peaks in signalling, the handovers should be spread out suitably over time.
**************** End of changes *****************
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