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1. Introduction
In TS36.413V8.2.0, the MME initiates the paging procedure by sending the PAGING message to the eNB. In each Paging message towards each eNB, it includes all TAIs the UE is registered.
This document proposes an optimized paging procedure. 
2. Discussion
In the current UMTS-PS system, the UE's registered area and paging area is Routeing Area. In paging procedure, the SGSN sends Paging message to each RNC involved with the RA. And the RNC sends paging to each cell belongs to this RA.

While in SAE system, the UE's registered area is a TA list which may contain a lot of TA. When the MME receives the Downlink Data Notification message from the S-GW, it should lookup the TA List that the UE is registered. Then the MME sends the PAGING message to the each eNB involved with the TA List. This paging message includes all the TAIs in the TA list. The eNB shall also query which cell belongs to the TA list and send paging to those cells.
While in many cases, the eNB only involves a subset of the TA list, there is no need to send TAIs not involving with the eNB to it. For example:
The UE is registered in a TA list {TA1, TA2, TA3, TA4, TA5}. The eNB1 covers TA1 and TA2, the eNB2 covers TA3 and TA4, and the eNB3 covers TA5 and TA6. When a paging is to be initiated, the MME queries which eNB involves with the TA list, and then the MME queries each involved eNB its TA coverage. Then the MME sends Paging message including TA5 to the eNB3. So the eNB3 only queries which cell belongs to TA5, and sends paging to the corresponding cells. At the same time, the MME sends Paging message to the eNB1 and the eNB2 without TA information in it. So the eNB1 and eNB2 won't query corresponding cells but send paging to all the cells belong to them. The detail is as the figure 1 :

[image: image1]
Figure 1 optimized paging

Applying this optimized paging, the large amount of TAI list is avoided in S1 and the eNB is optimized not to handle unnecessary TAI lookup. While the MME need to lookup the relationship between eNB and TA as well. The relationship can be easily obtained by the MME via the S1 Setup procedure or the eNB Configuration Update procedure. 
The contrast between the existing paging and the optimized paging is as below:
	  Paging Solution
	TAIs List in the PAGING message
	The processing load of the MME
	The processing load of the eNB
	The total usage of system resource

	Existing Solution
	All TAIs of the TA List
	Query eNBs involved with TA list
	Query cells involved with all the TAI
	High

	Optimization Solution
	None or partial TAIs of the TA List
	1. Query eNBs involved with TA list

2. Query TAs composed in each involved eNB.
	Query cells involved with TAI belonging to the eNB

Or no proceeding
	Low


From the above table, the optimization Solution could reduce the proceeding load of the eNB and the S1 interface signalling resource. At the same time, it could increase the proceeding load of the MME. In some case the TA list is big enough, the optimization solution can obviously save more system resource.
3. Conclusion

It is proposed that RAN3 discusses the above mentioned issue and agree the proposed optimization solution. The corresponding CR is R3-08xxxx.

4. Reference
[1] TS36.413V8.2.0, “E-UTRAN S1 Application Protocol”
[2] R3-08xxxx, “Modification of S1 Paging Procedure”, Huawei



















































































































































































































































































































































Paging to ENB3: Paging (S-TMSI, TA5)





Paging to ENB1/2: Paging (S-TMSI)





UE1: Registered Area: TA1, TA2, TA3, TA4, TA5
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