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1. Introduction
The latest version of 24.301 specifies that the UE includes the Last Visited Registered TAI in the TRACKING AREA UPDATE REQUEST message. This does not allow the MME to fully optimize the TAI list returned in the TRACKING AREA UPDATE ACCEPT message for paging especially in mixed deployments where the macro eNBs and pico/femto eNBs are deployed together. 
2. Reason for Change
It is a useful optimization to be able to reduce the number of tracking area updates required by the UE in EMM-IDLE mode in the presence of a mixed deployment of HeNBs and eNBs, for example, a deployment consisting of a low mobility underlay network of HeNBs and Pico eNBs and a high mobility overlay network of Macro eNBs. 
In such a mixed deployment, there should be many EMM-IDLE mode handovers from the underlay HeNBs to the neighbouring overlay eNBs and vice versa due to lack of coverage of the HeNBs, or the presence of CSG cells. It is therefore desirable to avoid ping-pong behaviour for tracking area updates as the UE selects between HeNBs and eNBs in EMM-IDLE mode.
The proposed optimization is to reduce the number of tracking area updates required by the UE in EMM-IDLE mode by improving the TAI list in the TRACKING AREA UPDATE ACCEPT message returned by the MME. 

The TAI list may be improved using the following methods:
· Configuration using OAM, i.e., more accurate planning;

· MME learning from UE mobility events such as handovers and TRACKING AREA UPDATE REQUEST messages about the RF neighbours in the deployment; and

· UE assistance such as providing a TAI list when it sends a TRACKING AREA UPDATE REQUEST message. 
The first two methods are implementation dependent and do not require changes to 24.301 to improve the TAI list returned by the MME. Both of these methods can improve the TAI list. However, some information fundamentally requires UE assistance to improve the TAI list returned by the MME. For example, the eNB and HeNB neighbours that can be heard by the UE and the level of mobility of a UE is not known to the MME when forming the TAI list. Similarly, the MME needs UE assistance to determine the presence of nearby HeNBs or Pico eNBs when the UE updates the tracking area at a Macro eNB. 
The current UE assistance provided in the TRACKING AREA UPDATE REQUEST message includes the tracking area last visited. While this may be useful for the MME to determine where the UE has come from, knowing roughly where the UE is and where it is going is more useful in minimizing how often the UE has to update the tracking area. This is especially true for a UE in the coverage of a macro eNB that has a TAI that it has seen when it sees its HeNB. The UE may want to include the HeNB’s TAI in its TAI list so it does not have to update the tracking area if it selects its HeNB in idle mode. As another example, the TAIs of the eNBs and HeNBs the UE sees in its current RF neighbourhood that the UE has seen but has not necessarily visited are also useful to add to the TAI list.  In light of this, a list of tracking areas provided by the UE when it sends a TRACKING AREA UPDATE REQUEST message would be helpful at the MME in determining the TAI list returned, especially in unplanned or mixed deployments.
3. Conclusions

It is proposed to agree to the following changes to 3GPP TS 24.301-0.3.0 to optimize the number of tracking area updates required by the UE in EMM-IDLE mode in the presence of a mixed deployment of HeNBs and eNBs
· Replace the Last Visited Registered TAI IE with a TAI list in the TRACKING AREA UPDATE REQUEST message to the MME
4. Proposal

We proposes the following text update against TS 24.301-v030.
* * * First Change * * * *

3.1
Definitions


UE TAI list: A list of that the UE provides to the MME when performing a tracking area update procedure. 
* * * Next Change * * * *
Global search and replace of “last visited registered TAI” with “UE TAI List”.

* * * Next 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 globalthat the UE previously registered in the MME;

ii)
When the periodic tracking area updating timer T3412 expires.

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.

In the TRACKING AREA UPDATE REQUEST message the UE shall include a GUTI and the UE TAI List, the update type indicating the type of the tracking area updating. If a UE in EMM-IDLE mode has uplink user data pending when it initiates the tracking area updating procedure, it may also set an "active" flag in the TRACKING AREA UPDATE REQUEST message to indicate the wish to establish the user plane to the network.

* * * Next Change * * * *

8.2.4
Attach request

This message is sent by the UE to the network in order to perform an attach procedure. See table 8.2.4.1.

Message type:
ATTACH REQUEST

Significance:

dual

Direction:


UE to network

Table 8.2.4.1: ATTACH REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	Security header type
	Security header type

9.3.1
	M
	V
	1/2

	
	Attach request message identity
	Message type

9.8
	M
	V
	1

	
	Old GUTI or IMSI
	FFS
	M
	FFS
	FFS

	
	UE network capability
	FFS
	M
	FFS
	FFS

	
	Attach type
	FFS
	M
	FFS
	FFS

	
	NAS key set identifier
	FFS
	M
	FFS
	FFS

	FFS
	UE TAI List
	FFS
	O
	FFS
	FFS

	FFS
	DRX parameter
	FFS
	O
	FFS
	FFS

	FFS
	ESM message
	ESM message
	FFS
	FFS
	FFS


* * * Next Change * * * *

8.2.26
tracking area update request

8.2.26.1
Message definition

…
Table 8.2.263.1: TRACKING AREA UPDATE REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	Security header type
	Security header type

9.3.1
	M
	V
	1/2

	
	Tracking area update request message identity
	Message type

9.8
	M
	V
	1

	
	UE network capability
	FFS
	M
	FFS
	FFS

	
	Update Type
	FFS
	M
	FFS
	FFS

	FFS
	NAS key set identifier
	FFS
	O
	FFS
	FFS

	FFS
	Old GUTI 
	FFS
	O
	FFS
	FFS

	FFS
	UE TAI List
	FFS
	O
	FFS
	FFS

	FFS
	Active Flag
	FFS
	O
	FFS
	FFS

	FFS
	EPS bearer status
	FFS
	O
	FFS
	FFS

	FFS
	Old routing area identification
	Routing area identification

9.9.3.11
	O
	TV
	6

	FFS
	P-TMSI
	Mobile identity

9.9.2.2
	O
	TLV
	7

	FFS
	Old P-TMSI signature
	P-TMSI signature

9.9.3.10
	O
	TV
	4


8.2.26.2
Old GUTI

This IE shall be included if the UE holds a valid GUTI.

8.2.26.3
UE TAI List
This IE shall be included if the UE holds a valid UE TAI List.

