SA WG2 Temporary Document

Page 1
-


3GPP TSG SA WG2 Architecture — S2#53
S2-062110
26 - 30 June 2006

Lisbon, Portugal
Source:
Huawei
Title:
Proposed Tracking Area Concept
Document for:
Discussion / Decision
Agenda Item:
7.5.1.1
Work Item / Release:
SAE
1. Introduction

So far, several tracking area concepts have been presented: equivalent tracking area (‎[1], ‎[2]), overlapping tracking area (‎[3]), hierarchical tracking area (‎[4], ‎[5]) and distance based tracking area (‎[6]) concepts. This contribution makes a comparison between the potential solutions and intends to make a decision.
2. Discussion
Some key points that may affect the decision on the Tracking Area (TA) concepts are discussed below. 
2.1   Impacts on the legacy network and terminal

The Tracking Area concept should have less impact on the legacy network and terminal. E.g. if a dual mode UE moves to the legacy network from the SAE/LTE network deployed with certain tracking area concept, the legacy network should have no or less modification to continue the UE’s mobility. 
Equivalent TA concept: to avoid ping-pong effect, SGSN and NAS message may be modified so that the UE could receive and send the equivalent TA list. However, RAN is agnostic to the modification and the legacy UE doesn’t have any impacts either. No modification on the SGSN or NAS message could work as well.
Overlapping TA concept: to avoid ping-pong effect, RAN need be modified to allow one cell to broadcast multiple TA-ids, which may have impacts on the legacy UE.

The above two concepts are derived from the legacy RA concept, and the hierarchical TA concept and distance based TA concept are new concepts only used in SAE/LTE system. Neither of them could be compatible with the legacy network very well.
2.2   Functions and Performances 
All the concepts could avoid ping-pong effect. Equivalent TA concept does the job by assigning a new equivalent TA list containing the old common TA to the UE. Overlapping TA concept achieves it otherwise by allocating multiple TA-Ids to the border cell and assigning only one TA-Id to each UE. Frequent wandering around the boundary of the cells in one level may cause UE to camp on the upper level in the hierarchical TA concept case. And the UE will always be in the centre of its TA after TAU in the distance based TA concept case, so that ping-pong won’t happen.
While equivalent TA concept could also achieve limiting signalling between UTRA and E-UTRA by assigning equivalent TA list containing UTRA-RAI and E-UTRA-TAI. For other solutions, it is difficult to limit signalling between RATs. 
2.3   Complexity of the UE and network
The TA or TA list (called register area, see ‎[7]) may be (re-)configured pre-defined or user-specific. Complexity of the UE and network depends upon whether the network would calculate the register area or paging area at TAU or paging UE, and whether the UE would detect its velocity or store cell id etc.
Equivalent TA list could be assigned individually for each UE according to UE velocity, or be assigned to all the UEs with predefined list. So the complexity depends on the implementation in the equivalent TA concept case. 
The complexity on the UE or on the network depends on who detects UE velocity while equivalent TA list is assigned individually in the equivalent TA concept case or who decides TA level while hierarchical TA concept is applied. Here it is assumed that the decision of TA level is due to UE in the hierarchical TA concept case.
2.4   Flexibility of balancing Trade-off between TAU and Paging

The TA or TA list assigned to UE is the register area of the UE. TAU and paging resource are always a trade-off, which could be balanced by adjusting the size of the register area. Operator can easily adjust the content of list to adjust the size of the register area if equivalent TA concept is applied. However, the size of TA is fixed in the overlapping TA concept case. Register area could be changed according to UE velocity in the hierarchical TA concept case, but it is limited by the number of levels and the size of TA is fixed in the same level. Register area could be changed by defining distance R in the distance based TA concept case.
The details of comparison are below:
	
	Equivalent tracking area
	Overlapping tracking area
	Hierarchical tracking area
	distance based tracking area

	Impact on the legacy network and terminal
	low (RAN agnostic)
	middle(The cell shall broadcast the multiple TA-Ids)
	incompatible
	incompatible

	TA storage in UE
(register area)
	equivalent TA list
	a TA
	a hierarchical TA
	UE-specific TA

	Avoid “ping-pong”
	support
	support
	Conditional (unsupported in the highest level)
	support

	Limiting signalling between RATs
	support
	unsupported
	unsupported
	unsupported

	Complexity on UE
	implementation dependent
	low (store and check TA)
	High (calculate to decide the TA level)
	High (calculate UE’s position and distance)

	Complexity on network
	implementation dependent
	middle (check UE position at periodic TAU)
	low
	high (calculate register area at TAU or paging area at paging per UE)

	Flexibility of balancing Trade-off between TAU and Paging
	high
	low (TA fixed)
	middle (limited by level number)
	high


Through the above comparison, equivalent tracking area concept is better for its good performance, low complexity and high flexibility. Consequently it is proposed to be the basic solution.
3. Conclusion
We make a comparison of all the tracking area concepts and propose equivalent tracking area concept to be the basic solution. Other concepts such as hierarchical tracking area could be supplementary solution of the equivalent tracking area concept.
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