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1 Introduction

Last  SA2 meeting discussed and agreed on the basic principles of TAU in connected mode[S2-084213].  An LS was also sent to RAN2 [S2-084456] (yet to be addressed in RAN2). This document looks at the consequences of the SA2 decision for RAN2 and makes recommendations.

2 Discussion

2.1 SA2 decisions
SA2  has agreed on the following as captured in an LS to RAN2:

· TAU in connected mode shall be based on a trigger from the eNodeB. 

· After a handover with a change to a new MME (either intra-EUTRAN, or after access change from GERAN/UTRAN to EUTRAN), a TAU shall be triggered. A handover with a change to a new MME may be due to UE mobility in which case the eNodeB is changed. Additionally, a handover procedure with MME change may also be performed due to load rebalancing, in which case the eNodeB is unchanged. In that case, the trigger for TAU is unconditional with respect to UE mobility.

· It is up to RAN configuration whether the eNodeB conditionally triggers the tracking area update procedure after handover without MME change by informing the UE about the current TAI, so that the UE performs TAU on condition that the current TAI is not in the list of TA's that the UE has registered with the network. One possible reason for triggering TAU after handover without MME change can be to handle the change in the CS registration for CS fallback in case the MSC service area is changed.   

The stage 2 CR on this captures the following:

The UE performs the tracking area update procedure only when explicitly triggered by the eNodeB. The eNodeB shall trigger the tracking area update procedure after a handover with the change of MME, which may happen due to UE mobility or due to load rebalancing. It is up to RAN configuration whether the eNodeB triggers the tracking area update procedure after handover without MME change on condition that the current TAI is not in the list of TA's that the UE has registered with the network
2.2 Discussion on SA2 decisions

2.2.1 SA2 requirements

This fundamentally incorporates two functions:

1) The UE needs to perform a TA update on change of MME SA2 wants RAN2 to provide the trigger for this TA update  This could be either due to 
1a) mobility (an MME change can only happen as part of S1 based HO)   or 
1b) load balancing.  

2) SA2 also asked RAN2 to provide the signalling to allow RAN the flexibility to trigger a TAU in connected mode for every change in equivalent Tracking Area
However, it may not be possible to meet the above requirements using the same signalling mechanism as discussed below.

2.2.2 High level solutions

Fundamentally, there are two models to use.

i. The UMTS model where the UE does not use the TA from the SIB but the TA to the NAS is provided to the UE over dedicated RRC signalling (e.g. RRCReconfigurationRequest)
ii. TAU is triggered either based on for example 1 bit trigger information - either provided by iia) immediate trigger to for a TAU using dedicated signalling (e.g. RRCReconfigurationRequest ) or  where a one bit indicates “perform  a TAU if the current TA is different from the list of TAs -  this indication could be iib) in SIB or iic) provided over dedicated signalling.  The TA value of the cell is still read from SIB in connected mode and provided to the NAS after completion of the HO to the cell.

In UMTS, due to drift RNC concept, the TA value provided in the SIB cannot be used as the current TA.  Hence option i. had to be chosen.  In LTE, the UE can read the TA from the SIB and also there is no drift RNC concept – so it is possible to adopt either of the two solutions.   Essentially this is information for NAS layer.
2.3 Detailed discussion on the solutions

2.3.1 TAU due to MME relocation

For  requirement 1a) whenever the eNB detects a change in MME, it should provide a trigger to the UE to start a TA Update procedure using either i. or iia) or iic). above.     Note that solution iic) is applicable here based on the assumption that equivalent TAs does not span MME boundaries (which seems to be a reasonable assumption).
For requirement 1b) The MME change was due to load balancing reasons,  solution based on i. does not work (without some additional tricks) and the solution based on iia) must be used.
However, it is unclear why an MME relocation for load balancing should be done in connected mode.  Instead it could be easily done by forcing an Active/Idle/Active transition.

Proposal 1) Request clarifications from SA2 if MME relocation for load balancing is needed in connected mode.

2.3.2 Requirement 2) Indication to perform TA update in connected mode for every change in equivalent TA

The first point to note is that the eNB is not aware of the equivalent TA list for the UE.   So means it is not possible for the eNB to trigger a TAU from the UE when the UE moves out of the equivalent TA.  In other words, solutions based on one bit signalling iia) cannot be used.  Instead, the eNB can only provide a generic indication to the UE to trigger a TA update whenever the UE recognises that it has crossed an equivalent TA boundary (iib) or by providing the TA to the UE using dedicated signalling in connected mode (i) can be used (here the NAS decides on whether the TA is part of the equivalent TA or not to trigger a TA update.  Further, if no TA is provided over dedicated signalling, the NAS does not trigger a TAU in connected mode.).  
3 Summary of solutions and requirements

The table below summarises the requirements and possible solutions.  

	Requirement
	Possible solutions

	1a) TAU for Mobility based MME relocation
	i) Providing TAid in dedicated signalling
iia) Providing one bit over dedicated signalling to trigger a TAU
iic) Providing one bit over dedicated signalling to indicate UE must perform a TAU if current TA is different from list of TAs.

	1b) TAU for load balancing based MME relocation
	iia) Providing one bit over dedicated signalling

	2) TAU for every change in equivalent TA
	i) Providing TAid in dedicated signalling
iib) One bit in SIB

iic) Providing one bit over dedicated signalling to indicate UE must perform a TAU if current TA is different from list of TAs.


From the table,  it is clear that no single solution meets all 3 requirements.  

Another point to note is that if 2) is triggered (i.e., if a UE is requested to perform TAU for every change in equivalent TA), then it automatically satisfies requirement 1).  
Both i) and iic) satisfies requirements 1a) and 2).  Since iic) is more efficient and not any more complex, it is proposed to adopt iic) for  requirements 1a) and 2).
Proposal 2) Provide 1 bit indication over dedicated signalling to indicate that the UE must perform a TAU if the current TA is different from the list of TAs.

In terms of RRC specification changes, this one bit can be included in the HO command .   Text proposal is attached below.
Before agreeing on a solution for requirement 1b), it proposed:
Proposal 1) Request clarifications from SA2 if MME relocation for load balancing is needed in connected mode.
If required to be supported, then solution iia) Providing one bit over dedicated signalling to force an immediate TA update could be used.  This will then be in addition to solution iic) mentioned above.
4 Text proposal for proposal 2)
5.2.2.7
Actions upon reception of the SystemInformationBlockType1 message

Upon receiving the SystemInformationBlockType1 message the UE shall:

1>  forward the content of the IEs trackingAreaCode  to upper layer;
1>
if the IE mbsfn-SubframeConfiguration is included:

2>
consider that no other DL assignments occur in the MBSFN subframes indicated in the IE mbsfn-SubframeConfiguration.
	Next change


5.3.6.1
Reception of the handover command

The UE shall:

1>
start timer T304;

1>
stop timer T310, if running;

1>
if the eutra-CarrierFreq is included:

2>
consider the target cell to be one on the frequency indicated by the eutra-CarrierFreq with a physical cell identity indicated by the targetCellIdentity;

1>
else:

2>
consider the target cell to be one on the current frequency with a physical cell identity indicated by the targetCellIdentity;

1>
if the dl-Bandwidth is included:

2>
for the target cell, apply the downlink bandwidth indicated by the dl-Bandwidth;

1>
else:

2>
for the target cell, apply the same downlink bandwidth as for the current cell;

1>
if the ul-Bandwidth is included:

2>
for the target cell, apply the uplink bandwidth indicated by the ul-Bandwidth;

1>
else:

2>
for the target cell, apply the same uplink bandwidth as for the current cell;

1> synchronise to the DL of the target cell;
1>
 configure lower layers in accordance with the received semiStaticCommonChConfig;

Editor's note:
It has been agreed that the UE is not required to determine the SFN of the target cell by acquiring system information from that cell.

1> If the RRCConnectionReconfiguration message includes the securityConfiguration: 

2>
apply the AS-derived keys associated with the AS-base key indicated by the keyIndicator;

2>
configure lower layers to apply the indicated integrity protection algorithm immediately, i.e. the new algorithm shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

2>
configure lower layers to apply the indicated ciphering algorithm immediately, i.e. the new algorithm shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

Editor’s note
The handling of the radio configuration is covered by the general reconfiguration procedure. It has been agreed that the configuration used in the target cell may either be specified as a delta to the one used in the serving cell or by providing the full configuration (signalling details are FFS)

Editor’s note
Currently it is specified that the keyIndicator always needs to be provided upon handover as a result of which the securityConfiguration becomes mandatory in case of handover. If however the securityConfiguration would be optional in case of handover, the case the IE is not included needs to be covered also.

1> If  tau-needed  is included:

 2> forward the tau-needed to the upper layers; 

1>
reset MAC and re-establish RLC for all RBs that are established;

1>
indicate the occurrence of handover to PDCP;

NOTE:
The handling of the radio bearers after the successful completion of handover, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in [8].

1>
 submit the RRCConnectionReconfigurationComplete message to lower layers for transmission.

	Next change


–
MobilityControlInformation
The IE MobilityControlInformation includes parameters relevant for network controlled mobility to/within E‑UTRA.

Editor's note
The UE is not aware if the handover involves a change of eNB, i.e. no UE behaviour is defined specific for the intra-eNB and the inter-eNB cases

Editor's note
It is FFS if other system information may be provided in the message used to trigger handover, e.g. Semi-static shared channel configuration information, UE timers and constants

MobilityControlInformation information element
-- ASN1START

MobilityControlInformation ::=

SEQUENCE {


targetCellIdentity




PhysicalCellIdentity,


eutra-CarrierFreq




EUTRA-CarrierFreq




OPTIONAL,
-- Need OC


eutra-CarrierBandwidth



EUTRA-CarrierBandwitdh



OPTIONAL,
-- Need OC


additionalSpectrumEmission


INTEGER (0..31)





OPTIONAL,
-- Need OC


semiStaticCommonChConfig


SemiStaticCommonChConfig


OPTIONAL,
-- Need OC


dedicatedRandomAccessParams


DedicatedRandomAccessParams


OPTIONAL,
-- Need FFS
tau-needed







BOOLEAN 


OPTIONAL
-- Need OC 
}

EUTRA-CarrierBandwitdh ::=


SEQUENCE {


dl-Bandwidth





ENUMERATED {ffs}
OPTIONAL,
-- Need OC, 4-bit field FFS

ul-Bandwitdh





ENUMERATED {ffs}
OPTIONAL
-- Need OC, 4-bit field FFS
}

-- ASN1STOP

	MobilityControlInformation field descriptions

	additionalSpectrumEmission

Defined in [36.101]

	dl-Bandwidth

Parameter: Downlink bandwidth [36.101]

	ul-Bandwidth

Parameter: Uplink bandwidth [36.101]

	tau-needed
If set to TRUE the NAS should perform TAU whenever the TA of the current cell is different from the list of TAs assigned to the UE


