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Introduction  

Last SA2 meeting, we have discussed the PRAU solution for signalling free. Most of companies thought it is a feasible method. But it was commented the solution need be considered after the alternative is finally selected. Since we have gotten some common views in the solution of Annex D.3, we think it could be appropriate to present PRAU solution in this meeting, which is proposed to be added to refine information flows in D.3
Discussion 

For signalling free consideration, the UE should register in two RAT systems, 2G/3G and SAE. The detail solution for PRAU hasn’t been addressed in the TR. A default solution is both of the networks have PRAU function for the UE. When UE stays under the LTE coverage for a long time, it will fail to perform a PRAU to the SGSN. When a PRAU is missed and upon expiry of the guard timer, the SGSN will consider the UE as detached. The result is conflicted with signalling free concept. The UE should still be attached in the SGSN for signalling free concept. Similar problem occurs when UE stays under the 2G/3G coverage for a long time.
This contribution introduces two solutions for PRAU/PTAU with signalling free：
Solution A:
PRAU function for the UE enabled only in one system 
After UE is registered in both 2G/3G network and SAE network, only the last used SGSN or MME will enable PRAU/PTAU function for the UE. When UE sends periodic routing area update request to the serving SGSN or MME, the SGSN or MME detect if the UE has changed access system (e.g. tell it from the UE’s old TA/RA), if yes, the SGSN or MME will notify the old MME or SGSN which support limiting signalling to disable PTAU/PRAU function for the UE.
UE should use correct Periodic Routing Area Update Timer value (e.g. always according to the PRAU timer value received from the last attach accept/RAU accept/TAU accept), the detail is FFS.
Figure1 depicts how PRAU function works for limiting signalling when UE moves from SAE network to 2G/3G network for limiting signalling. The following are the subsequent steps described in Figure1.
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                  Figure 1 PRAU/PTAU function for the UE enabled only in one system
1)
The UE has already been registered in 2G/3G and SAE system.

2)    The UE sends Periodic Routing Area Update Request to the 2G/3G SGSN.
3)
The UE may be authenticated in the SGSN.
4)
The 2G/3G SGSN detects if UE is moved from the MME which support limiting signalling.

5)
If the 2G/3G SGSN detect that UE is moved from the MME which support limiting signalling, the 2G/3G SGSN sends UE context update request to the SAE MME/UPE to disable PRAU function for the UE.
6)
The MME/UPE disables PRAU Function (e.g. Disabling Mobile Reachable Timer).

7)
The MME/UPE sends UE context update response to 2G/3G SGSN.
8)
The 2G/3G SGSN enables PRAU Function for the UE (e.g. Enabling Mobile Reachable Timer).
9)
The 2G/3G SGSN sends Periodic Routing Area Update Accept to UE.

Notes: The PTAU (Periodic TA Update ) procedure is similar with the above mentioned.  
Solution B: 
PRAU function for the UE enabled in two systems
After UE register in both 2G/3G network and SAE network, the SGSN and the MME will enable PRAU function for the UE. When UE sends periodic routing area update request to the serving SGSN or MME, the SGSN or MME may send PRAU function update message to the MME or SGSN in order to reset the PRAU timer (e.g. Mobile Reachable Timer).
UE should select correct Periodic Routing Area Update Timer (e.g. always according to one lesser received periodic routing area update timers), the detail is FFS.
Figure2 depicts how PRAU function works for limiting signalling when UE move from SAE network to 2G/3G network for limiting signalling. The following are the subsequent steps described in Figure2.
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Figure 2 PRAU/PTAU function for the UE enabled in two systems
1)
The UE has already been registered in 2G/3G and SAE system.

2)
The UE sends Periodic Routing Area Update Request to 2G/3G SGSN.
3)
The UE may be authenticated in the SGSN.
4)
The 2G/3G SGSN should send UE context update request to SAE MME/UPE. to reset guarder timer.
5)
The MME/UPE resets PTAU function Timer (e.g. Mobile Reachable Timer).

6)
The MME/UPE sends UE context update response to the 2G/3G SGSN.
7)
The 2G/3G SGSN sends Periodic Routing Area Update Accept to the UE.

Notes: PTAU procedure is similar with the above mentioned.  
Conclusion

When the UE in idle mode move between UTRAN and EUTRAN with limiting signalling, both of the above mentioned solutions could guarantee proper period TAU/RAU timer in the core network to avoid unexpected result. While Solution A saves more signalling between SGSN and MME, i.e. PRAU function synchronization only performed when UE move to a new access system. Thereby, we prefer to select solution A to be added into the TR.
Proposal

It is proposed to add the following text into TR 23.882.
**** Start of 1st set of changes ****

D.3.8  Periodic routing area update procedure
Solution A:
PRAU function for the UE enabled only in one system 
After UE is registered in both 2G/3G network and SAE network, only the last used SGSN or MME will enable PRAU/PTAU function for the UE. When UE sends periodic routing area update request to the serving SGSN or MME, the SGSN or MME detect if the UE has changed access system (e.g. tell it from the UE’s old TA/RA), if yes, the SGSN or MME will notify the old MME or SGSN which support limiting signalling to disable PTAU/PRAU function for the UE.

UE should use correct Periodic Routing Area Update Timer value (e.g. always according to the PRAU timer value received from the last attach accept/RAU accept/TAU accept), the detail is FFS.
Figure D.3.8 depicts how PRAU function works for limiting signalling when UE moves from SAE network to 2G/3G network for limiting signalling. The following are the subsequent steps described in Figure D.3.8.
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                  Figure D.3.8 PRAU/PTAU function for the UE enabled only in one system

1)
The UE has already been registered in 2G/3G and SAE system.

2)    The UE sends Periodic Routing Area Update Request to the 2G/3G SGSN.
3)
The UE may be authenticated in the SGSN.

4)
The 2G/3G SGSN detects if UE is moved from the MME which support limiting signalling.

5)
If the 2G/3G SGSN detect that UE is moved from the MME which support limiting signalling, the 2G/3G SGSN sends UE context update request to the SAE MME/UPE to disable PRAU function for the UE.
6)
The MME/UPE disables PRAU Function (e.g. Disabling Mobile Reachable Timer).

7)
The MME/UPE sends UE context update response to 2G/3G SGSN.
8)
The 2G/3G SGSN enables PRAU Function for the UE (e.g. Enabling Mobile Reachable Timer).
9)
The 2G/3G SGSN sends Periodic Routing Area Update Accept to UE.

Notes: The PTAU (Periodic TA Update ) procedure is similar with the above mentioned. 
**** End of 1st set of changes ****
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