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1 Introduction 

Further to SA2 decisions about MME load rebalancing (see [1]),  this document proposes to add an IE releaseCause in the message RRCConnectionRelease and related actions : 1) RRC must indicate to NAS that a TAU has to be performed 2) the subsequent establishment must indicate to the eNB that this is for load balancing reasons.  

2 Discussion
Further to SA2#66 decision about MME load rebalancing for UE in connected mode (cf [1]), the S1/RRC release procedure provides a cause value that indicates to the UE that it shall perform a TAU. The UE then performs a TAU and indicates during RRC establishment that load balancing applies. An extract of the CR [1] is copied below for reference: 
-----------------------




4.3.7.3
Load re-balancing between MME
To off-load ECM-CONNECTED mode UEs, the MME initiates the S1 Release procedure with release cause “load balancing TAU required” (clause 5.3.5). The S1 and RRC connections are released and the UE initiates a TAU and indicates to the eNB that the RRC establishment is for load balancing reasons.

The MME should not release all S1 connections immediately when offloading is initiated. The MME may wait until the S1 Release is performed due to inactivity. When the MME is to be offloaded completely the MME can enforce an S1 Release for all remaining UEs that were not offloaded by normal TAU procedures or by S1 releases caused by inactivity.  

To off-load UEs which perform TA Updates or Attachs initiated in ECM-IDLE mode, the MME completes that procedure and the procedure ends with the MME releasing S1 with release cause “load balancing TAU required”. The S1 and RRC connections are released and the UE initiates a TAU and indicates to the eNB that the RRC establishment is for load balancing reasons. 

When an RRC establishment indicates that it is for load balancing reasons the eNB should select an MME that is different from the MME identified by the GUMMEI..

-----------------------

The implementation of this mechanism implies that a message RRCConnectionRelease with cause=’mme-LoadBalancing’ is used (for example). Based on this cause value, the UE knows that it has to perform a TAU request and also that it has to indicate to the eNB that the RRC establishment is for load balancing reasons. 
Therefore, 
1) Since currently no release cause is defined in the RRCConnectionRelease message, at least two causes should be added: ’MME load balancing’ and ‘other’.

2) Then, RRC shall notify the release to NAS together with the cause so that NAS can trigger the sending of a TAU.
3) The subsequent establishment of the RRC connection has to inform the eNB that the TAU is for load balancing purposes. This is to indicate to the eNB that it should select a different MME than the one identified by the GUMMEI. To implement this, we see 2 possible options. 

a. Option a: Introduce a new establishment cause in the RRCConnectionRequest message (different from “mo-Signalling”). 
b. Option b: Introduce a boolean flag in the RRCConnectionSetupComplete message to indicate to the eNB that the registeredMME conveyed by the message corresponds to the “old” one.  
Option b is maybe a bit better than Option a, because in the latter an additional cause value is wasted for a purpose which actually corresponds to “mo-signalling” with a special note. 

The text proposal below addresses the three points above. Concerning the third point, only TP for option a is provided, but if option b is chosen the TP is also straightforward. 
3 Conclusion
This document provides a Text Proposal to comply with SA2 decisions about MME load rebalancing. It consists of introducing a cause in the RRCConnectionRelease message, specifying the related UE actions, and introducing a new cause in the RRCConnectionRequest message. 
References

[1] S2-085245
 CR 0446 to 23.401-820 Clarification for MME load balancing 
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----- Start of modified section -----

5.3.8.3
Reception of the RRCConnectionRelease by the UE

The UE shall:

1>
delay the following actions defined in this sub-clause 60ms from the moment the RRCConnectionRelease message was received or optionally when lower layers indicate that the receipt of the  RRCConnectionRelease message has been successfully acknowledged, whichever is earlier;

1>
indicate the release of the RRC connection to upper layers and forward the releaseCause to the upper layers;

1>
release all radio resources;

1>
If the RRCConnectionRelease message includes the idleModeMobilityControlInfo:

2>
store the idleModeMobilityControlInfo
2>
If the cellReselectionPriorityExpiryTimer is included:

3>
start timer T320, with a timer value set according to the value of the cellReselectionPriorityExpiryTimer;

1>
otherwise:

2>
use the idle mobility parameters broadcast in the system information;

1>
If the RRCConnectionRelease message includes the redirectionInformation :

2>
select a suitable cell on the (E-UTRA or inter-RAT) frequency indicated by the redirectionInformation in accordance with the cell selection process as specified in [4];

1>
enter RRC_IDLE.

----- end of modified section -----

----- Start of next modified section -----

6.2.2 Message definitions
[…]

–
RRCConnectionRelease
The RRCConnectionRelease message is used to command the release of an RRC connection.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

RRCConnectionRelease message
-- ASN1START

RRCConnectionRelease ::=


SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionRelease-r8



RRCConnectionRelease-r8-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensions




SEQUENCE {}


}

}

RRCConnectionRelease-r8-IEs ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


redirectionInformation



RedirectionInformation



OPTIONAL,
-- Need OP


idleModeMobilityControlInfo


IdleModeMobilityControlInfo


OPTIONAL,
-- Need OP

releaseCause





ReleaseCause,







...

}

-- ASN1STOP

	RRCConnectionRelease field descriptions

	redirectionInformation

Field description is FFS.

	idleModeMobilityControlInfo

Field description is FFS.


----- end of modified section -----

----- start of modified section -----

6.3.6
Other information elements

[…]

–
EstablishmentCause
The IE EstablishmentCause is used %%

EstablishmentCause information element
-- ASN1START

EstablishmentCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, mme-LoadBalancing, spare2, spare1}

-- ASN1STOP

	EstablishmentCause field descriptions

	EstablishmentCause

W.r.t. the cause value names: highPriorityAcces concerns AC11..AC15, ‘mt’ stands for ‘Mobile Terminating’ and ‘mo’ for ‘Mobile Originating’


–
ReleaseCause
The IE EstablishmentCause is used %%

ReleaseCause information element
-- ASN1START

ReleaseCause ::=



ENUMERATED {











mme-LoadBalancing, other}

-- ASN1STOP

	ReleaseCause field descriptions

	ReleaseCause
Cause included in the message to indicate to the UE whether the release is for load balancing reasons or not. Other possible causes are FFS.







































































































































































































































































