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1 Introduction

SA2 discussed the topic of TAU in connected mode and load balancing and provided a response in S2-085265. The LS has two requirements on RAN.  This contribution looks at the requirements and proposes what changes are needed in RAN.
2 Discussion
In the LS, SA2 requested the following:
As visible in the attached tdoc, for all load balancing or offload cases the MME now initiates an S1/RRC release with a cause “load balancing TAU required”. The S1/RRC is released and the UE starts 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, which is also signalled at RRC establishment.

Each of these are discussed in more detail below.

2.1 RRC connection release cause value

The requirements on RAN are highlighted in bold above and can be summarised as follows:
1) A cause value in RRC connection release to indicate to the UE to perform a TAU.   From RRC point of view, this requires a new cause value IE in RRC connection release and (at least) when the cause value indicates TAU needed, the indication must be passed to the higher layers.  

Since no other cause value is identified at this time and there is probably no strong reason not to inform the NAS about the RRC connection release cause value, it is proposed to always inform NAS about the cause value in the RRC connection release.  
Proposal 1: It is proposed to add a new cause value in RRC connection release and inform NAS about the cause.  

2.2 Indication in RRC request
The other requirement in the LS to provide an indication in the RRC request that the eNB must select an MME for load balancing.    However, SA2 does not provide any clear guidance on what form this indication should take.
Several options are possible:

1) Add one bit in RRC connection request or RRCConnectionSetupComplete to indicate whether load balancing MME selection should be performed.   Since RRC Connection request is very size sensitive, and load balancing is a very rare event using 1 bit for this indication is very heavy.   Adding one bit in RRC connection set up complete is another possibility but that bit will need to be included always irrespective of the message it carries – even for size sensitive Service Request although this indication is only needed for TAU.  So this option is not considered further.
2) Use a cause value of RRC connection request.  Even if it is not using one bit, it is still using up valuable resources in a size critical message which could otherwise be used in future releases.  Given the rare possibility of load balancing, this is not considered as a good option.
3) Use a reserved value of UEid.   One special value of S-TMSI could be used to indicate load balancing.  All this will require is that some S-TMSI values must be reserved and not be issued to the UE.  Note that the S-TMSI in the RRC Connection request even though it is sent to the MME, it is not really used by the MME for the TAU since TAU message itself includes the full UE identity.    So this has very minimal impact on NAS or AS protocol.   Similar mechanism is also used in UMTS.  

There are a couple options available:
a. Since it is access in the same TA, strictly S-TMSI can be considered as the UE id provided in the Setup complete.  If this principle is used, then a reserved value of S-TMSI should be used – either a reserved MMEC or TMSI.   However, a range of values must be reserved to reduce collisions between UEs that are performing load balancing 
b. Since it is a TA update, on can say that a random number must be used as UE id and have a reserved value of MMEGI/MMEC can be used to indicate that eNB must perform load balancing.
Since it is a TA update and RAN2 previous decisions have been motivated to avoid collision cases between UEs performing load balancing and between these UEs and Service Request, it seems preferable to keep these accesses as TA update access and hence use option b. i.e., use random number.  It might also be easier for CN groups to reserve an MMEGI/MMEC value rather than S-TMSI.

Proposal 2: Request CN groups to consider reserving an S-TMSI/MMEGI/MMEC value to indicate load balancing.   If RAN2 agree on a preference that could also be provided.

3 Summary and proposal
This contribution evaluated the requirements from SA2 for MME load balancing. There were two requirements identified in the LS – to provide a cause value in Connection Release and to provide an indication in the establishment to eNB to perform eNB selection based on load balancing.

The following are proposed:
Proposal 1: It is proposed to add a new cause value in RRC connection release and inform NAS about the cause.  
Proposal 2: Request CN groups to consider reserving an S-TMSI/MMEGI/MMEC value to indicate load balancing.   If RAN2 agree on a preference that could also be provided.

4 Text proposal for proposal 1

5.3.8
RRC connection release

5.3.8.1
General
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Figure 5.3.8.1-1: RRC connection release, successful

The purpose of this procedure is to release the RRC connection, which includes the release of the established radio bearers as well as all radio resources.

5.3.8.2
Initiation

E-UTRAN initiates the RRC connection release procedure to a UE in RRC_CONNECTED. It is FFS if redirection can be done from E-UTRAN before security is activated.

Editor's note:
Awaiting reply from SA3 (in response to R2-080602)

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 with the releaseCause IE to 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.

	Next change


–
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,

releaseCause





ReleaseCause,

redirectionInformation



RedirectionInformation



OPTIONAL,
-- Need OP


idleModeMobilityControlInfo


IdleModeMobilityControlInfo


OPTIONAL,
-- Need OP


...

}

-- ASN1STOP

	RRCConnectionRelease field descriptions

	redirectionInformation

Field description is FFS.

	idleModeMobilityControlInfo

Field description is FFS.


	Next change


–
ReleaseCause
The IE ReleaseCause is used to provide the NAS the reason for the RRC connection release and take appropriate action as required.
ReleaseCause information element
-- ASN1START

ReleaseCause ::=





ENUMERATED {normal, Tau_needed, spare6, spare5, spare4, spare3, spare2,spare1}
-- ASN1STOP

	ReleaseCause field descriptions

	ReleaseCause

The reason for the RRC connection release to be provided to upper layers.
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