SA WG2 Temporary Document

Page 4

SA WG2 Meeting #118
S2-166483
14 - 18 Nov 2016, Reno, Nevada, USA
was XXXX
Source:
LG Electronics
Title:
Solution update & evaluation 6.3.27 "Multiple level Tracking Areas handling"
Document for:
Discussion and Approval
Agenda Item:
6.10.3
Work Item / Release:
FS_NEXTGEN/Rel-14
Abstract of the contribution: Solution 3.27 "Multiple level Tracking Areas handling" has been captured in TR 23.779. The concept of the "Multiple level Tracking Areas handling" is to shrink paging area of mobile UE using multiple P-TAU timer which is related to multiple level Tracking Areas". This paper analysed the feasibility/complexity of the solution and proposed to reflect to TR 23.799.
1 Discussion

Solution 3.27 "Multiple level Tracking Areas handling" has been captured in TR 23.779. The concept of the "Multiple level Tracking Areas handling" is to shrink paging area of mobile UE using multiple P-TAU timer which is related to multiple level Tracking Areas.
This solution may helpful to shrink paging area but the applicable scenario is that a UE should stay same area for a long period of time. However this can be achieved without this solution. If an UE stays same area for a long period of time then the UE will reports same serving TA via periodic Tracking Area procedure. Then network can shrink Tracking Area accordingly.
Also, following Cons are observed.
1) The complexity in both UE & NW side are high:

Each Tracking Area shall be associated with specific level of TA and extra P-TAU time value(s) are required. So the context info which need to be exchanged between UE and NW should be increased. Also UE & NW shall maintains multiple P-TAU timers.

2) Uncertainty of UE behaviour:

UE can move across different level of TA(s). However how a UE behaves when the UE moves back from lower level of TA to higher level of TA before the lower level P-TAU timer expires is not clear.

3) Inapplicability to power saving UE

This solution is not appropriate for the UE applying power saving functionality (e.g. eDRX), since the UE shall monitor the every change of TA in order to apply right P-TAU timer depending on the UE's location. Therefore the power saving gain owing to the UE's sleeping during DRX period cannot be fully realized.
2 Proposal

It is proposed to capture the following solution to FS_NextGen TR 23.799.
* * * * Start of Change * * * *
6.3.27
Solution 3.27: Multiple level Periodic Tracking Areas handling

In this solution, multiple level tracking areas for periodic Tracking Area Update with multiple TAU timer are introduced for mobility management. For Mobility based TAU, all allocated Tracking Areas irrespective of the levels are considered as same.
6.3.27.1
Architecture description

CP/MM allocates multiple level TAI lists, PT (i.e. Periodic Tracking Area Update timer value) and RT (i.e. UE Reachable Timer value) information for the UE during Attach/TAU/TAI relocation procedure. The relationship between different level TAI list, PT and RT are as follows:

-
Level 1 TAI list> Level 2 TAI list> Level 3 TAI list>…>Level n TAI list (i.e. TAI list size: large to small)

-
PT1< PT2< PT3<…<PTn (i.e. PT: small to large) (PTn: level n Periodic Tracking Area Update timer value)

-
RT1< RT2< PT3<…<RTn (i.e. RT: small to large) (RTn: level n UE Reachable Timer value)

For ease of understanding, an example for two level TAI lists is described in the figure 6.3.27.1-1, for the level 2 TAI list, the tracking area can be discrete. The relationship between RT and PT values are depicted in figure 6.3.27.1-2.
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Figure 6.3.27.1-1: two level TA lists
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Figure 6.3.27.1-2: Relationship between the PT and RT
6.3.27.2
Function description

6.3.27.2.1
Multiple level Tracking Area Allocation
Normally, how the CPF determines and allocates a TAI List or multiple level TAI list to a UE is implement specific and will not be defined in the 3GPP TS for NextGen network. Two methods are introduced to provide some guidelines on multiple level Tracking Area Allocation:
Method 1: When the UE access to the network at first time, the core network can allocate a multiple level TAI list based on the UE current location as described in the initial allocation of figure 1, associated periodic update timer value for each level also be sent to the UE with the multiple level TAI lists together. The network can estimate the UE's track (i.e. the UE mobility pattern) based on the timer's status and UE's history track and shrinks the level 1 tracking areas assigned to the UE step by step. If the core network determines the UE always camps in level 3 TAI lists, the core network can reallocate a new multiple level TAI lists and sets the level 3 TAI lists as the new level 1 TAI list and the higher level TAI list (and more smaller Tracking Areas) are allocated accordingly, see the reallocation in the figure 6.3.27.2.1. According to this method the core network can achieve accurate UE tracking more quickly and can initiate the Paging at smaller tracking areas.


[image: image3.emf]Level 1

Level 2

Level 2

Initial allocation

Reallocation

UE

Level 3

Level 4

Level 1

Level 3

UE

Level 4


Figure 6.3.27.2.1-1: Multiple level tracking area allocation

Method 2: The core network can determine the TAI list using any available mechanism (e.g. solution 3.11, etc), based on this solution, the core network can set the determined TAI list as the Level 1 TAI list, and shrinks the higher level TAI lists level by level as descripted in initial allocation of figure 6.3.27.2.1. This solution can be used for any available TA management solution to determine the TAI list.
6.3.27.2.2
Multiple level Tracking Area Update in the UE

When the UE enters in IDLE state, the UE starts all levels periodic TAU timer from its initial value. The UE performs periodic Tracking Area Updates with the network based on the status of periodic TAU timer associated to the highest level TAI list the UE located. The detailed flows are depicted as below:

-
UE identifies the highest level which it currently locates, e.g. level i;

-
UE determines the status of PTAU timer is expired for the identified highest Level TAI list, the UE performs the PTAU procedure. If the UE locates in a higher level area, even the lower level PTAU timer expires, the UE does not perform the PTAU procedure.

When the UE move from one level to another level TAI list, UE performs the PTAU based on the target highest level PTAU timer status the UE locates.

If the UE enters to a new TA that is not in the allocated TAI lists, the UE initiates the Normal TAU procedure, and the CP/MM will performs a new multiple level TAI list allocation procedure.

6.3.27.2.3
Reachability Management for UE in IDLE state

When the UE enters in IDLE state, the CP/MM runs all level reachable timer. If all the timers expire in the CP/MM, the CP/MM can deduce that the UE is not reachable. If the CP/MM determines to page the IDLE state UE, to decrease the paging message overhead, the CP/MM should page the UE in the minimum TAI list UE locates. The paging area can be selected by CP/MM according to the RT timers' status as followed:

-
The CP/MM checks that the level(1~x) RT timers are expired and level (x+1~n)RT timer does not expire;

-
The CP/MM paging the UE based on the level (x+1) TAI list.

6.3.27.3
Solution evaluation


Pros: for a UE stays for longer period of time at the same area, it is helpful to shrink the CN registration area.
Cons: 
1) The complexity in both UE & NW side are high:

Each Tracking Area shall be associated with specific level of TA and extra P-TAU time value(s) are required. So the context info which needs to be exchanged between UE and NW should be increased. Also UE & NW shall maintains multiple P-TAU timers.

2) Uncertainty of UE behaviour:

UE can move across different level of TA(s). However how a UE behaves when the UE moves back from lower level of TA to higher level of TA before the lower level P-TAU timer expires is not clear.

3) Inapplicability to power saving UE

This solution is not appropriate for the UE applying power saving functionality (e.g. eDRX), since the UE shall monitor the every change of TA in order to apply right P-TAU timer depending on the UE's location. Therefore the power saving gain owing to the UE's sleeping during DRX period cannot be fully realized.
* * * * End of Change * * * *
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