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Introduction

Add some clarifications to solution #4.
Proposal

It is proposed to capture the following updates in TR 23.710.
***** First Change *****

7.4          Solution #4: Network control mechanism

7.4.1
Solution Description


The solution addresses the key issue 1 (“Extension of PRA reporting mechanism”) and key issue 3 (“Efficient node resource control for enhancement of user location monitoring and reporting”).
The same principles used in the Presence Reporting Area solution introduced in release 12 are kept: the PCRF/OCS determines if to activate a PRA and which one to activate. In this solution it is PCRF/OCS that determines if any PRA shall be activated and which PRAs to be activated. At reception of activation of the PRA(s), triggered by PCRF/OCS, MME/SGSN immediately responds whether the UE is “inside” or “outside” of the PRA(s). This is also in line with the PRA release 12 solution. 
To assure that MME/SGSN has the ability to reject incoming PRA requests from PCRFs or OCS (e.g. for dimensioning purposes), a rejection mechanism is introduced.
When a PCRF or OCS wants to activate PRAs for a PDN connection it sends the complete list of PRAs. MME/SGSN then responds back with IN/OUT for each accepted PRA ID and an indication per PRA ID for the ones that were rejected, if any. Only the accepted PRAs are stored in the MME/SGSN. 

To know which PRAs to reject first each PRA is given a priority in the request received from the PCRFs or OCS. The PRA with lowest priority is rejected first followed by PRAs with higher priority related to the load.
NOTE 1: The details of how the prioritization  indication is done is left to stage 3 
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Figure 7.4.1-1: Attach procedure with PRA activation and reporting

Figure 7.4.1-1 describes Attach procedure only including relevant steps for PRA activation and PRA reporting: 

1-11. Step 1-11 as in the Attach procedure in TS23.401

12-14. Step 12-14a as in the Attach procedure in TS23.401

14b-16. ACK/Modify Bearer Response includes in the PRA Action a list of PRAs to be activated and a prioritization per PRA

17-22. Step 17-22 as in the Attach procedure in TS23.401

23-24a. The MME responds with Modify Bearer Request including the PRA Information to the PCRF, to the OCS or to both as defined in TS 23.203. The PRA Information contains  an indication if the UE is inside or outside for each PRA. PRA Information also indicates the rejected PRA(s) if any. 
24b-25. Same as step 23b and 24 in Attach procedure in TS23.401

At a mobility procedure including an MME/SGSN change, the accepted PRAs are sent from the old MME/SGSN to the new MME/SGSN. Only MME/SGSN within the operator’s network shall send the list of PRAs i.e. roaming is not supported.

Making the PCRFs and OCS aware that an MME/SGSN change has been performed, an indication (Update PRAs) in the mobility procedure is sent. PCRF or OCS can then send a new list of PRAs replacing the old PRA list. The new MME/SGSN evaluates the PRAs in the list from the PCRF or OCS and performs reports in following Location Change Reporting including an indication of whether the UE is inside or outside each PRA. PRA Information also indicates rejected PRA(s) if any. 

If the MME has rejected PRAs due to an overload situation and this is followed by a reduction in MME load the “Update PRAs” indication is sent from the MME/SGSN to PCRF/OCS. 
NOTE 2: If homogenous dimensioning is used in operator’s network the indication at MME/SGSN change (Update PRAs) is not needed.


[image: image2]Figure 7.4.1-2: Tracking Area Update procedure with MME/ SGSN change and location change notification procedure
Figure 7.4.1-2 describes Tracking Area Update procedure and location change notification procedure only including relevant steps for PRA activation and reporting. 

2-3.  UE triggers the Tracking Area Update procedure as in step 2-3in TS23.401
4-5. Step 5 Context Response contains the PRAs received from old MME.
9-11a. Step 9-11a as in the Tracking Area Update procedure in TS23.401 including an indication (Update PRAs) to PCRF or OCS to update the PRA list due to MME change,  include is also the PRA Information. PRA Information contains an indication if the UE is inside or outside for each PRA. PRA Information also indicates the rejected PRA(s) if any. 

11b.-13.  Step 11-13 as in the Tracking Area Update procedure in TS23.401 including PRA Action. PRA Action includs the list of PRAs to the MME. The PRA Action is only sent if PCRF or OCS decides an update of PRAs is necessary e.g. update not necessary if old MME/SGSN did not reject any requested PRAs.
30. Step1d as in the Location Change Reporting Procedure in TS23.401.  MME receives a PRA Action from step 13.
31-33a. Step 2-4 in the Location Change Reporting Procedure in TS23.401 includes the PRA Information. PRA Information contains an indication if the UE is inside or outside for each PRA. PRA Information also indicates the rejected PRA(s) if any. 
33b-35. Step 4-5 in the Location Change Reporting Procedure in TS23.401
7.4.2
Impacts on existing nodes and functionality

Editor's Note:
Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW etc.).

The following nodes are impacted: 

The MME/SGSN:

-
upon a PRA activation request, evaluates and reports accepted PRA(s) together with each PRA whether the PRA is inside/outside of the PRA and if any PRA activation request needs to be rejected, the corresponding PRA priority is taken into account. Also Rejected PRA(s) shall be indicated.

-
Old MME/SGSN to transfer PRA list to new MME/SGSN in the Context Response. 

The SGW:

-
receives and forward reports of a list of PRA(s)

The PGW:

-
receives and forward reports of a list of PRA(s).

The PCRF:

-
prioritize the PRAs it wants to activate and for each PRA a corresponding prioritization is done

-
receives MME/SGSN accepted PRA(s) and potentially indication of rejected PRA(s) as a response to a PRA(s) activation.

The OCS:

-
if PCRF is not deployed, prioritize the PRAs it wants to activate and for each PRA a corresponding prioritization is done

-
if PCRF is not deployed, receives MME/SGSN accepted PRA(s) and potentially indication of rejected PRA(s) as a response to a PRA(s) activation.
***** End of Change *****
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14b. Ack(PRA Action)








14a. IP-CAN session establishment
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25 Modify Bearer Resp 








25. Modify Bearer Resp 








24b. Ack








23. Modify Bearer Req (PRA Information)





23. Modify Bearer Req (PRA Information )





1. Steps 1 to 11 in the Attach procedure in TS23.401





17-22. Steps 17 to 22 in the Attach procedure in TS23.401





24a. IP-CAN session modification (PRA Information)





 Steps 1d to 5 in the Location Change Reporting Procedure in TS23.401





33a. IP-CAN session modification (PRA Information)








35. Change Notification Ack





34. Change Notification Ack








33b. Ack








32. Change Notification (PRA Information)





31. Change Notification (PRA Information)








4. Context Request 
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13. Modify Bearer Resp( PRA Action) 








12. Modify Bearer Resp(PRA Action) 








11b. Ack(PRA Action)








10. Modify Bearer Req (Update PRAs, PRA Information)








9. Modify Bearer Req (Update PRAs, PRA Information)








2-3. Tracking Area Update Request
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30. MME detects Presence Reporting Area entering/leaving or MME receives PRA Action 
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11a. IP-CAN session modification (Update PRAs, PRA Information)
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