SA WG2 Temporary Document

Page 2

SA WG2 Meeting #93
S2-123502
Sofia, Bulgaria - 08 - 12 October 2012
(revision of S2-12xxxx)
Source:
NTC, NTT DOCOMO
Title:
Editorial Cleanups of TR 23.843
Document for:
Approval
Agenda Item:
8.8
Work Item / Release:
FS_CNO / Rel-12
Abstract of the contribution: This paper proposes to correct some misinplements within the TR 23.843.
Introduction
Some misimplements are found in TR 23.843. This paper proposes to correct them.
Discussion
Proposed corrections are as follows:

#1

In Figure 6.1.5.1, the direction of an arrow "RAU/TAU Ack/Complete" should be reverse:

[image: image1]
#2

In Section 6.2.1, an omitted linefeed makes two bullets to a single one. It should be corrected:


The solution space includes, 

· existing concepts, such as:

· provision of Super-Charger functionality as defined in  TS 23.116 [3] 

· overload protection function for HSS  using Diameter  (see e.g. RFC 3588 [4])

· avoidance of unnecessary authentication procedures
· new concepts, such as, e.g.:

· potential optimizations in user profile download from HSS|load indicators in messages sent by the HSS/HLR 

Proposal

It is proposed to update the TR 23.843 v0.5.0 as follows:

**** START OF CHANGE 1 ****
6.1.5
Signalling Load Reduction for TAU/RAU caused by UE mobility across mobility management entities

During the TAU/RAU procedure, the new MME/SGSN needs to send Update Location message to the HSS/HLR and retrieve the subscription data from the HSS/HLR. Frequent TAU/RAU may cause HSS/HLR or core network to be overloaded. For the 2G/3G system, one way of decreasing the Update Location message from the SGSN to the HSS/HLR is to increase the geographical coverage of the RAI, however this method will increase the signaling load of Paging in the radio interface, and there is no good method to avoid/suppress the Ping-Pong RAU between the borders of two RAIs/SGSNs/SGSN Pools. In the LTE system, the target MME includes the last visited TAI in the new TAI list allocated to the UE during the TAU procedure, and the Ping-Pong TAU within the same MME or the same MME pool can be avoided. The MME can dynamically change the TAI items of the TAI list assigned to the UE according to the mode of UE, e.g. if the UE moves quickly, a large TAI list is assigned to the UE. The TAU procedure is decreased and the Update Location message from the MME to the HSS is also decreased accordingly. However there is also no good method to avoid/suppress the Ping-Pong TAU between the border of two MMEs/MME Pools. 

Combining a 2G SGSN and a 3G SGSN to one combined 2G/3G-SGSN and one RAI shared by the 2G and 3G RAT is defined in TS 23.060 to avoid/suppress the RAU procedure when the UE in IDLE state moves between 2G and 3G system. This technology is the basic idea of the ISR function defined in the TS 23.401. ISR was designed to reduce the required inter-RAT TAU/RAU of the UE which moves between the border of S4-GSN and MME. To support ISR feature, one enhancement was introduced that HSS records the current MME/S4-SGSN and previous S4-SGSN/MME and will not execute Cancel Location procedures with previous S4-SGSN/MME, when receiving Update Location request from new S4-SGSN/MME even the HSS does not know whether the ISR is activated to the UE. The HSS also needs to send Insert Subscriber Data to both serving and previous S4-SGSNs/MMEs to keep their Subscriber Data up to date. When UE moves between serving and previous S4-SGSN/MME, its TAU/RAU signalling load can be saved a lot, since Update Location procedures are not required.

The feature of two CN nodes registration in the HSS/HLR was designed for ISR support so far, and not applicable to the following UE mobility scenarios with no ISR support, 1) MME <–> MME; 2) MME <–> Gn/Gp SGSN; 3) S4 SGSN <–> S4 SGSN; 4) Gn/Gp SGSN <–> Gn/Gp SGSN; 5) S4 SGSN <–> Gn/Gp SGSN. 

But more benefits on signalling load reduction can be expected, if the feature of two CN nodes registration in the HSS/HLR can be extended to these scenarios, especially in case of Ping-Pong mobility happens simultaneously, which may increase the signalling load dramatically. See Figure 6.1.x.1. 



[image: image3]
Figure 6.1.5.1 Optimized RAU/TAU Procedures

With this solution, 

· When serving SGSN/MME sends Update Location Request to HSS, the previous SGSN/MME will also be notified to HSS. HSS records both Serving and Previous SGSNs/MMEs for this UE, but will not send Cancel Location Request to Previous SGSN/MME, since UE may move back in a short period time in case of Ping-Pong mobility; 

· Without executing Cancel Location to previous SGSN/MME, the Subscriber Data of this UE in both Serving and Previous SGSNs/MMEs shall be updated simultaneously by HSS, if HSS needs to do so, to guarantee both Subscriber Data in both nodes are up to date;

· Every time receiving Update Location Request, HSS will use the Serving and Previous SGSNs/MMEs of this latest Update Location Request to update its local stored Serving and Previous SGSNs/MMEs, and send the Cancel Location Request to outdated local stored SGSNs/MMEs.

· The TAU/RAU procedure is performed without sending Update Location message from the two SGSNs/MMEs to the HSS/HLR if the two SGSNs/MMEs are registered in the HSS/HLR.

Since HSS rarely updates subscriber data actively, but the Update Location is executed per TAU/RAU procedure, signalling load to both HSS and MME/SGSN will be saved a lot, especially in case of UE mobility Ping-Pong scenario. 
**** END OF CHANGE 1 ****
**** START OF CHANGE 2 ****
6.2
Solutions targeting at HSS/HLR overload prevention

6.2.1
Introduction

This section addresses solutions aiming to prevent HSS/HLR overload, e.g: 

· minimizing HSS/HLR interrogations in registration procedures,

· optimization of HSS/HLR message content,

· mechanisms to enable core network nodes (MSC/VLR, SGSN, MME) to obtain information on HSS/HLR load status.

The solution space includes, 

· existing concepts, such as:

· provision of Super-Charger functionality as defined in  TS 23.116 [3] 

· overload protection function for HSS  using Diameter  (see e.g. RFC 3588 [4])

· avoidance of unnecessary authentication procedures
· new concepts, such as, e.g.:

· potential optimizations in user profile download from HSS
· load indicators in messages sent by the HSS/HLR 

END OF CHANGE 2 ****
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