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1. Introduction
This paper introdudes the RAN2 agreements on the TAU procedure for MME load balancing and proposes to add the expected behaviors in the TAU procedure to be aligned with the RAN2 agreement.

2. Reason for Change
In the RAN2 #63 meeting, following decisions were made for the MME load balancing TAU (R2-084799).
RAN2 Agreements

1. TAC is forwarded in both IDLE and CONNECTED
2. New release cause “load balancing TAU” in RRC connection release; Mandatory 2 bit field (“load balancing TAU”, “Other”, “Spare”, “Spare”)
3. UE sends random nr in conection request and no registeredMME. Absence of the registeredMME should trigger the eNB to select an MME (not to capture in stage3, maybe in stage-2)
The second requirement of the cause “load balancing TAU required” indication from the lower layer was already captured in the last CT1#55 meeting, but the third one is not yet captured in the current TS24.301.

In the third requirement, the UE needs to set the registered MME IE at empty to trigger the eNB to select a new MME based on the MME selection policy. The registered MME is comprised of the PLMN identity, the MME Group identity, and the MME identity and the RRC sets those IEs based on the values provide by the NAS.
Conclusion
To allow the eNB to select a new MME in load balacing case, we propose to add the feature that the EMM in the UE shall set an empty value in the PLMN identity, the MME Group identity, and the MME identity of the TRACKING AREA UPDATE REQUEST message triggered for the MME load balancing.
3. Proposal
It is proposed to agree the following changes to 3GPP TS 24.301 v100.
* * * First Change * * * *

5.5.3.2.2
Normal and periodic tracking area updating procedure initiation

The UE in state EMM-REGISTERED shall initiate the tracking area updating procedure by sending a TRACKING AREA UPDATE REQUEST message to the MME,

i)
when the UE detects entering a tracking area that is not in the list of tracking areas that the UE previously registered in the MME;

ii)
when the periodic tracking area updating timer T3412 expires;

iii)
when the UE with ISR active moves to E-UTRAN and the UE's TIN indicates "P-TMSI";

iv)
when the UE performs an intersystem change from S101 mode to S1 mode and has no user data pending;

v)
when the UE receives an indication from the lower layers that the RRC connection was released with cause "load balancing TAU required".

When the UE has user data pending and performs an intersystem change from S101 mode to S1 mode to a tracking area previously registered in the MME, the UE shall perform a service request procedure instead of a tracking area updating procedure.
When initiating a tracking area updating procedure as a result of an Iu mode to S1 mode or A/Gb mode to S1 mode intersystem change, the UE shall handle the GUTI as follows:

-
if the TIN indicates "P-TMSI" and the UE holds a valid P-TMSI and RAI, the UE shall map the P-TMSI and RAI into the old GUTI IE. Additionally, if the UE holds a valid GUTI, the UE shall indicate the GUTI in the Additional GUTI IE.

NOTE: Mapping the P-TMSI and RAI to the GUTI is specified in Annex H of 3GPP TS 23.401 [4].

-
if the TIN indicates "GUTI" or "RAT-related TMSI" and the UE holds a valid GUTI, the UE shall indicate the GUTI in the Additional GUTI IE.
After sending the TRACKING AREA UPDATE REQUEST message to the MME, the UE shall start timer T3430 and enter state EMM-TRACKING-AREA-UPDATING-INITIATED (see figure 5.5.3.2.2). If timer T3402 is currently running, the UE shall stop timer T3402. If timer T3411 is currently running, the UE shall stop timer T3411.

In the TRACKING AREA UPDATE REQUEST message the UE shall include a GUTI and the last visited registered TAI, the update type indicating the type of the tracking area updating. If the UE's TIN indicates "P-TMSI" the UE shall map the valid P-TMSI and RAI into the old GUTI. If a UE in EMM-IDLE mode has uplink user data pending when it initiates the tracking area updating procedure, or uplink signalling not related to the tracking area updating procedure, it may also set an "active" flag in the TRACKING AREA UPDATE REQUEST message to indicate the request to establish the user plane to the network and to keep the NAS signalling connection after the completion of the tracking area updating procedure.

If the UE has an EPS security context, the UE shall include the KSIASME in the TRACKING AREA UPDATE REQUEST message. Otherwise, the UE shall set the KSIASME to the value "no key is available". The UE shall set the KSISGSN to the value "no key is available".

When the tracking area updating procedure is initiated to perform an intersystem change from A/Gb mode or Iu mode to S1 mode, the UE shall include the KSIASME in the TRACKING AREA UPDATE REQUEST message if the UE has a cached EPS security context. Otherwise, the UE shall set the KSIASME to the value "no key is available". 
When the tracking area updating procedure is initiated in EMM-IDLE mode to perform an intersystem change from A/Gb mode or Iu mode to S1 mode, the UE shall include the KSISGSN in the TRACKING AREA UPDATE REQUEST message. If the UE does not have a cached EPS security context, the UE shall include the NONCEUE IE in the TRACKING AREA UPDATE REQUEST message. The TRACKING AREA UPDATE REQUEST message shall be integrity protected with the cached EPS security context if the UE has one. If the UE does not have a cached EPS security context, the TRACKING AREA UPDATE REQUEST message shall not be integrity protected.

When the tracking area updating procedure is initiated in EMM-CONNECTED mode to perform an intersystem change from A/Gb mode or Iu mode to S1 mode, the UE shall take one of the following actions:

-
If the MME has indicated the KSIASME in the handover command through the lower layer and the UE has a cached EPS security context identified by the KSIASME, the UE shall provide the KSIASME to lower layers and send the TRACKING AREA UPDATE REQUEST message including the KSISGSN IE and integrity protect the message with the cached EPS security context; or

-
if the UE does not have any cached EPS security, the UE shall provide the KSISGSN to lower layers context and send the TRACKING AREA UPDATE REQUEST message including the KSISGSN IE and shall not integrity protect the message.

Editor's note: if the SA3 revisits the issue of the key freshness during intersystem change, CT1 would have to align accordingly.

When the tracking area updating procedure is initiated in EMM-IDLE mode, the UE may also include an EPS bearer context status IE in the TRACKING AREA UPDATE REQUEST message, indicating which EPS bearer contexts are active in the UE.
When the tracking area updating procedure is initiated for the MME load balancing by the indication from the lower layer, the UE shall set an empty value in the PLMN identity, MME Group ID, and MME Code in the GUTI IE of the TRACKING AREA UPDATE REQUEST message.
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Figure 5.5.3.2.2.1: Tracking area updating procedure
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