SA WG2 Temporary Document

Page 7
-


3GPP TSG SA WG2 Architecture — S2#48
S2-052139
5 – 9 September, 2005

Sophia Antipolis, France

Source:
Huawei
Title:
Restriction of Periodic RA update timer
Document for:
Discussion and Approval
Agenda Item:
6.  (Rel-6)
Work Item / Release:
TEI6 (Iu-flex)
1 Introduction

In case of pool area configuration, if CN node overloads or performs scheduled maintenance (e.g. restart), MSs in this CN node are re-distributed to other CN node in an orderly manner.
“RAN Centric + CN Trigger” solution is agreed in SA2#47 meeting. It is CN node to determine and trigger the re-distribution. It is RAN node to select a new CN node. For PS domain, if SGSN decides to re-distribute MS, SGSN allocates a P-TMSI with dummy NRI for MS and indicates a “non-broadcast RAI” or/and a short “Periodic RA update timer” in Accept message. The “non-broadcast RAI” or/and “Periodic RA update timer” is used to indicate MS to initiate a new RAU soon. When MS initiates the new RAU, RNC selects a new SGSN for MS because “Routing Parameter” in RRC message is the dummy NRI.MS is redistributed to the new SGSN.
This paper describes the problem of “non-broadcast RAI” when MS initiates the new RAU before Iu release. “Periodic RA update timer” is proposed to be used and the special requirement of “Periodic RA update timer” is introduced in this paper.
2 Discussion
2.1 “Non-broadcast RAI” can’t be used
After RAU or GPRS attach, SGSN releases Iu connection if “Follow On Request” is not set. At same time, MS compares “Non-broadcast RAI” in the Accept message with the RAI stored in MS, they are certainly different and MS initiates a new RAU procedure.

T1 in figure1 is the interval between sending RAU Complete message and initiating the new RAU procedure in MS. T2 in figure1 is the interval between receiving RAU Complete message and initiating Iu release in SGSN. The relationship between T1 and T2 is uncertain.
-  If T1>T2, there is no problem for MS re-distribution. But,
-  if T1<T2, the new RAU Request message will be routed to the old SGSN by RNC, because In connection 
   exists. (Figure2 describes this problem.)
Figure1 describes an example of signalling flow for MS re-distribution when UE initiates RAU procedure, and T1>T2.
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Figure1: MS initiate new RAU after Iu release ( T1 > T2 )
Step1: RRC connection is setup before MS initiates RAU.

Step2:
MS sends a RRC message INITIAL DIRECT TRANSFER to RNC; A ‘RAU Request’ message is included.

Step3:
RNC routes RAU Request message to the old SGSN by sending a INITIAL MS MESSAGE. Iu connection is established at same time.

Step4:
SGSN decides to re-distribute MS. The old SGSN set non-broadcast RAI in RAU Accept and allocates a P-TMSI with dummy NRI.

Step5:
The old SGSN sends RAU Accept to MS. The non-broadcast RAI and the new P-TMSI are included in the message.
Step6:
On receiving RAU Accept, MS saves P-TMSI and responses a RAU Complete message to RNC.

Step7:
The old SGSN initiates Iu release.
Step8:
Iu release triggers RNC to release RRC connection.

Step9:
MS compares non-broadcast RAI and the RAI stored in MS, and they are different. MS initiate a new RAU.
Step10 and Step11: Same as step1 and step2 in figure1.

Step12: For dummy NRI is included in INITIAL DIRECT TRANSFER, RNC selects a new SGSN according to load status information. RNC routes ‘RAU request’ to the new SGSN by sending a INITIAL MS MESSAGE.

Step13: The new SGSN allocates a new P-TIMSI with normal NRI and sends RAU Accept including the new P-TMSI to MS.

Step14: On receiving RAU Accept, MS saves P-TMSI and responses a RAU Complete message to RNC.

Step15: The new SGSN initiate Iu release.

Step16: RNC release RRC connection.

There is no problem in figure1, and MS is re-distributed to the new SGSN.

Figure2 describes another example of signalling flow for MS re-distribution when UE initiates RAU procedure, and T1<T2.
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Figure2: MS initiate new RAU before Iu release ( T1 < T2 )

Step1 to Step 6: Same as step 1 to 6 in figure1.

Step7: MS compares “non-broadcast RAI” and the RAI stored in MS. They are different and MS initiate a new RAU.

Step8: MS sends UPLINK DIRECT TRANSFER instead of INITIAL DIRECT TRANSFER to RNC, because signalling connection to PS domain exists. There is no NRI in UPLINK DIRECT TRANSFER.
Step9: On receiving UPLINK DIRECT TRANSFER, RNC can’t get NRI and finds Iu connection is there, RNC routes RAU Request message to the old SGSN by sending DIRECT TRANSFER instead of INITIAL UE MESSAGE.

The new RAU request message is routed to the old SGSN by RNC, MS re-distribution failure.

Summary: Non-broadcast RAI can’t be used to indicate MS to initiate a new RAU.

2.2 Restriction of Periodic RA update timer
SGSN can set a short “Periodic RA update timer” in RAU/Attach Accept message to indicate MS to initiate a new RAU soon. For this case, T1 equals “Periodic RA update timer”. How to select a proper time value for the “Periodic RA update timer”?
-  If T1>T2, there is no problem for MS re-distribution. But,
-  if T1<T2, the new RAU Request message will be routed to the old SGSN by RNC, too.

Comparison:
- If the non-broadcast RAI is used, the time when UE initiates the new RAU C can’t be controlled by the 
  SGSN. 
- If the periodic RA update timer is used, the time when UE initiates the new RAU is controlled by the 
  SGSN.
Note: 1) Non-broadcast RAI and Periodic RA update timer can’t be included in Accept message at same time, 
because UE maybe initiate the new RAU when it compares RAIs before the periodic timer expires. 2) Dummy NRI, instead of non-broadcast RAI, can be used by the new SGSN to get the address of the old SGSN, because non-broadcast RAI can not be included in the Accept message.

2.3 Solution
When SGSN decides to re-distribute MS, SGSN indicates a special time value of “Periodic RA update timer” in RAU/Attach Accept message, the time value insures T1>T2. And MS initiates a new RAU after Iu release and RRC release.

Figure3 describes a solution for MS re-distribution in PS domain. In the solution, SGSN sets a short “Periodic RA update timer” value and insure T1>T2.
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Figure3: “Periodic RA update timer” >T2

All steps in figure3 is same as steps in figure1, except step4 and step9 below:

Step4:
SGSN decides to re-distribute MS. The old SGSN sets a special "Periodic RA update timer" and P-TMSI with dummy NRI in RAU Accept. The short value of “Periodic RA update timer” should insure that MS initiates the new RAU after Iu and RRC have been released.

Step9: Periodic Timer expires, MS initiates a new RAU.

3. Conclusion

Non-broadcast RAI can’t be used in RAU/Attach Accept message to indicate MS initiating a new RAU at all. If MS needs to be re-distributed, the old SGSN sets a special time value of “Periodic RA update timer” in the Accept message. This special time value insures that MS initiates the new RAU after Iu release and RRC have been released.

4. Proposal 

It is proposed to add a new section “7.6 Signalling flows for UE re-distribution” in TS23.236, and add the procedure in figure3 as an example in this section.
The changes proposed for 23.236 can be found in a separate CR (S2-052140).
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