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1
Introduction
SA WG2 concluded that TAU in connected mode may be required in certain scenarios, namely MME relocation which is rather infrequent.

During RAN2#60bis, RAN2 discussed the need for Tracking Area Update (TAU) in RRC Connected state Ref [1].

RAN2 sent a response LS to SA2 Ref [2] indicating a slight preference for the alternative in which TAU is done only when required rather then performing TAU every time UE changes to the TA which is not included in the tracking area list stored in the UE (provided by MME in the NAS IE TA list).

Since CT WG1 indicated [3] that they would like to avoid NAS based triggers after MME relocation, it is proposed that GUTI reallocation is not used as a solution. It is then up to RAN2 to find a mechanism to enable triggering of TAU in desired scenarios.

The intention of this document is to discuss implications for signalling due to performing TAU in connected mode.

2
Discussion
As currently defined, Tracking Area Update procedure is completely decoupled from Handover procedure. For the case of connected mode, the current eNB is known to the core network; therefore it is in principle not necessary from a mobility point of view to perform the TAU procedure upon HO when UE is in active mode. 
For the scenario where MME relocation is involved in handover, TAU in connected mode is required in order to obtain a new GUTI including the S-TMSI and a new TA list, release the UE context in the source MME, and update the HSS with the new MME location. 
In addition, SA2 is discussing load-rebalancing where source MME can trigger S1 HO to move UE from one into another MME in the same pool for the purpose of offloading MME. In this case, UE performs HO in the same cell and TA but TAU is anyway needed at the end of procedure.

Alternatives to trigger the UE to perform TAU in connected mode are:

· Alternative 1: Introduce a bit in the HO command to indicate to the UE that it should perform TAU after the handover is completed. This solution couples the triggering of TAU with the HO command. In addition, it is not clear when the UE initiates TAU (especially if retransmission of outstanding NAS messages is required). RAN2 also agreed that UE reads SIB1 (containing TAC information) upon handover completion meaning that UE could in principle trigger TAU in connected mode upon reception of SIB1 but this should be avoided… and UE should , while in connected mode, even when reading SIB’s, not act upon NAS layer system information until it enters IDLE mode (or until explicitly stated i.e. same behaviour as in UTRAN). This implies that RLF case, if succeeds would look lie a normal handover in connected state (without NAS layer involvement). 
Alternative 2: Introduce optional IE in the RRC Connection Reconfiguration message, carrying an indication to the UE which triggers the UE to perform TAU. eNB can send the info to the UE once handover is completed. This alternative allows for TAU to be decoupled from HO procedure as well as a possibility to send TA ID in the message for the UE.

It would possible to include the TA ID of the new TA as the trigger for TAU. The UE can then act as in idle mode to determine if TAU is needed: compare the TA ID with its list of TA IDs and perform a TAU when the current TA ID is not included in the UE's list. Note that at MME relocation during pool area change with S1 handover, the current TA ID will not be included in the current list of TA ID hence triggering a TAU. 
However, as already stated, if TAU for load balancing purposes is needed, either inclusion of the TA ID unconditionally triggers TAU or, indication should be sent in addition since UE needs to perform TAU in the same TA. 
This approach of using separate IE to trigger TAU also allows for further extensions by including other information elements if found necessary. 
It is proposed to include TA code in UE-RelatedInformation. When parameter is sent to the UE, it triggers TAU while connected.
3
Conclusions and Proposal
In this document we have discussed alternatives for Tracking Area Update when UE changes TA in connected mode due to Handover procedure. It is proposed to adopt Alternative 2, such that the UE should only do TAU in connected mode when it receives the RRC Connection Reconfiguration message indicating a current TA ID 
Furthermore, it is proposed to only include the RRC Connection Reconfiguration message with the current TA ID when it is necessary for the core network to receive a TAU. I.e., the target eNodeB should include this information only when participating in the S1 Handover procedure. From a RAN2 point of view it may be feasible to include the RRC connection reconfiguration message with the current TA ID when required for other reasons, but in principle RAN2 would like to avoid mandating RRC connection reconfiguration after each handover in order to avoid unnecessary and excessive RRC and NAS signalling. 
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5
Text Proposal

5.3.5.3
Reception of the RRC CONNECTION RECONFIGURATION by the UE

The UE shall:

1> If the RRC CONNECTION RECONFIGURATION message includes the IE "NAS dedicated information": 

2>
Forward the IE "NAS dedicated information" to upper layers;
1> If the RRC CONNECTION RECONFIGURATION message includes the IE Radio resource configuration: 

2>perform the Radio resource configuration procedure as specified in 5.3.9; 

1> If the RRC CONNECTION RECONFIGURATION message includes the IE Measurement configuration:

2> perform the Measurement configuration procedure as specified in 5.5.2;

1> If the RRC CONNECTION RECONFIGURATION message includes the IE Mobility control information: 

2> perform the handover procedure as specified in 5.3.6;
1> If the RRC CONNECTION RECONFIGURATION message includes the IE UE-RelatedIinformation: 

2> if IE “TrackingAreaCode” is included, forward the value of the IE to upper layers;
NOTE
Security reconfiguration only applies in case of a handover and hence is specified in the corresponding section.
<Interactions between elementary procedures, if any>.

NOTE
If the RRC CONNECTION RECONFIGURATION message includes the establishment of radio bearers others than SRB1, the UE may start using these radio bearers immediately, i.e. there is no need to wait for an outstanding acknowledgment of the SECURITY MODE COMPLETE message.
1>
If the UE successfully completes all the procedures invoked by the RRC CONNECTION RECONFIGURATION message:

2>
set the contents of RRC CONNECTION RECONFIGURATION COMPLETE message as follows:
3>
Tbs

2> submit the RRC CONNECTION RECONFIGURATION COMPLETE message to lower layers for transmission using the new configuration, upon which the procedure ends.

1>
else:

2>
revert back to the configuration used prior to the reception of the RRC CONNECTION RECONFIGURATION message;
2>
reject the entire message as specified in 5.3.5.5, i.e. the UE shall also reject the procedures invoked by the RRC CONNECTION RECONFIGURATION message that it managed to complete successfully;

To be completed
UE-RelatedInforamtion
The IE UE-RelatedInforamtion is used to convey miscellaneous UE related information.

UE-RelatedInforamtion information element
-- ASN1START

UE-RelatedInforamtion ::=


SEQUENCE {


newUE-Identity





C-RNTI






OPTIONAL,
-- Cond Handover

trackingAreaCode




TrackingAreaCode



OPTIONAL
}

-- ASN1STOP

	UE-RelatedInforamtion field descriptions

	newUE-Identity

Field description and need is FFS.

	trackingAreaCode

Field description and need is FFS.


	Conditional presence
	Explanation

	Handover
	This IE should be mandatory present in case of handover, i.e., if the IE MobilityControlInformation is included, otherwise it is optional, continue (FFS).


