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Abstract of the contribution: This paper proposes an alternative solution for multiple PRAs with use of the existing update location procedure and subscriber data handling procedures between the HSS and the MME/SGSN for downloading of the PRA subscription data to the MME/SGSN.
1. Introduction
A solution to extend the existing PRA reporting mechanism for reporting of UE’s presence in multiple PRAs is pursued, and support of efficient resource handling by MME/SGSN of the total resources needed in MME/SGSN to handle the enhancement of PRA is to be considered, as described by key issue #1 and key issue #3 in the TR.

In the existing EPC network, there are two key network elements storing user’s subscription data, one is the HSS, another one is the SPR. In the case UDC is deployed, UDR acts as a single logical repository storing subscription data, and the SPR is replaced by the UDR, and the PCRF becomes an FE to retrieve the subscription data from the UDR, and the HSS becomes an FE without database. The HSS or UDR stores some subscription data per PLMN, e.g. roaming restriction, Regional Subscription Zone Identities and so on. It is possible to enhance the HSS or UDR to store subscription data per MME/SGSN if needed, so that the HSS is able to download subscription data corresponding to the specific MME/SGSN where the UE is served when receiving update location request from the MME/SGSN.

The pre Rel-14 PRA subscription data is stored in the SPR/UDR and sent by the PCRF to the MME/SGSN via PCEF/SGW. Considering that the MME/SGSN can get subscription data from the HSS, one possible solution to support efficient resource handling of the total resources needed in MME/SGSN for the reporting of multiple PRAs might be to store the PRA subscription data in the HSS/UDR per PLMN or per MME/SGSN, and the HSS sends the PRA information corresponding to the specific MME/SGSN serving the UE to the MME/SGSN during update location procedure. The HSS uses the Insert/Delete Subscriber Data procedure to update the PRA information in the MME/SGSN in the case the PRA subscription data corresponding to the specific MME/SGSN is modified. The PCRF only sends request when needed for reporting of UE’s presence in the PRAs to the MME/SGSN without PRA subscriptiond data via PCEF/SGW. Since the PRA identifier list still needs to be provisioned in the SPR or UDR, this solution needs synchronization by provisioning of the PRA identifier list stored in the SPR and HSS. However, this would not be an issue in the case UDR is deployed.
When receiving the PRA subscription data from the HSS, the MME/SGSN shall not activate the PRA reporting until receiving request from the PCRF via PGW/SGW for reporting of change of UE’s presence in the PRAs.
During the inter MME/SGSN mobility procedure, since the new MME/SGSN could always get the subscription data including the PRA information from the HSS, and the PRA subscription data might not be the same for different MME/SGSN, there is no need for the old MME/SGSN to transfer the PRAs to the new MME/SGSN when the UE moves to another MME/SGSN. The old MME/SGSN only needs to send the indicator to the new MME/SGSN in the case the PRA reporting is activated by the PCRF. 
With this solution, the HSS is able to send the PRA list corresponding to the specific MME/SGSN where the UE is camping without extra signalling since the new MME/SGSN always initiates update location procedure towards the HSS. The PRA list would not need to go through PGW/SGW to reach MME/SGSN.
2. Proposal
It is proposed that the following solution is added as a new solution for multiple PRAs to the TR 23.710.
***** First CHANGE *****
7.x       Solution #x:  Reporting for multiple PRAs with subscription data download from the HSS
7.x.1
Solution Description

This solution addresses key issue #1 and key issue #3.

In pre Rel-14, there is only one single PRA to be reported, and the PRA identifier and optionally the list of TAs/RAs, or eNBs and/or cells/SAIs composing the Presence Reporting Area are stored in the SPR or UDR as specified in the 3GPP TS 23.203, and transported to the MME/SGSN via PCEF/SGW for reporting of presence of UE in the area as indicated by the corresponding PRA.
The operator now has the requirement for reporting of presence of UE in multiple PRAs, which may bring some extra traffic from the PCRF to the MME/SGSN via the PCEF/SGW and from the old MME/SGSN to the new MME/SGSN during inter nodes movement of the UE for transportation of the PRA lists, especially in the case the PRA elements such as the list of TAs/RAs and others are not preconfigured in the MME/SGSN. One possible solution to address the potential extra traffic is to send the PRA list corresponding to the MME/SGSN where the UE is camping, instead of sending all PRA list of the subscriber to the MME/SGSN, considering the PRAs to be reported for the subscriber may be served by different MME/SGSN.
In the existing EPC network, there are two key network elements storing user’s subscription data, one is the HSS, another one is the SPR. In the case UDC is deployed, UDR acts as a single logical repository storing subscription data, and the SPR is replaced by the UDR, and the PCRF becomes an FE to retrieve the subscription data from the UDR, and the HSS becomes an FE without database. The HSS or UDR stores some subscription data per PLMN, e.g. roaming restriction, Regional Subscription Zone Identities and so on. It is possible to enhance the HSS or UDR to store subscription data per MME/SGSN if needed, so that the HSS is able to download subscription data corresponding to the specific MME/SGSN where the UE is served when receiving update location request from the MME/SGSN.
The pre Rel-14 PRA subscription data is stored in the SPR/UDR and sent by the PCRF to the MME/SGSN via PCEF/SGW. Considering that the MME/SGSN can get subscription data from the HSS, one possible solution to support efficient resource handling of the total resources needed in MME/SGSN for the reporting of multiple PRAs might be to store the PRA subscription data in the HSS/UDR per PLMN or per MME/SGSN, and the HSS sends the PRA information corresponding to the specific MME/SGSN serving the UE to the MME/SGSN during update location procedure. The HSS uses the Insert/Delete Subscriber Data procedure to update the PRA information in the MME/SGSN in the case the PRA subscription data corresponding to the specific MME/SGSN is modified. The PCRF only sends request when needed for reporting of UE’s presence in the PRAs to the MME/SGSN without PRA subscriptiond data via PCEF/SGW. When receiving the PRA subscription data from the HSS, the MME/SGSN shall not activate the PRA reporting until receiving request from the PCRF via PGW/SGW for reporting of change of UE’s presence in the PRAs.
The PRA identifier list still needs to be provisioned in the SPR or UDR, and this solution needs synchronization by provisioning of the PRA identifier list stored in the SPR and HSS. This synchronization is not needed in the case UDR is deployed.
This solution can be applied for UE's presence change reporting in both UE-dedicated PRAs and Core Network pre-configured PRAs.
The following figure represents an example of information flow where the HSS provides the PRA subscription data to the MME/SGSN during update location procedure and the PCRF when needed sends requst for reporting of any changes in the UE presence in the PRAs towards the MME/SGSN serving the UE.
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Figure 7.x.1-1: Reporting for multiple PRAs with subscription data download from the HSS
1. Step 1 to step 7 in the figure 5.3.2.1-1 are performed during Attach procedure, or step 1 to step 13 in the figure 5.3.3.2-1 are performed during Tracking Area Update procedure, as described in the 3GPP TS 23.401 [2].
2. The MME sends Update Location Request to the HSS.
3. The HSS sends Update Location Response with PRA list together with other subscription data to the MME.
4. The PCRF sends request to the MME via PGW/SGW for reporting of UE’s presence in the PRAs .
5. The MME responds via SGW/PGW to the request from PCRF for reporting of UE’s presence in the PRAs.
6. The MME reports the UE’s presence in the PRAs to the PCRF via SGW/PGW.

7. The HSS sends Subscriber Data Update Request to the MME/SGSN if the PRA subscription data is modified.

8. The MME responds to the request from the HSS for update of the PRA subscription data.
During the inter-MME/SGSN mobility, the new MME/SGSN obtains the PRA subscription data from the HSS during update location procedure, and the old MME/SGSN transfers to the new MME/SGSN the information if the reporting of UE presence in the PRAs is subscribed by the PCRF. This information can be transferred e.g. in the Step 5 Context Response message in the figure 5.3.3.2-1 of the 3GPP TS 23.401 [2] from the old MME/SGSN to the new MME/SGSN. The new MME/SGSN performs reporting of PRA towards the PCRF accordingly.
7.1.2
Impacts on existing nodes and functionality

The SPR:

-
Needs to support more than one set of the PRA identifier as part of subscription profile information.
The HSS:
-
Needs to support more than one set of the existing PRA identifier and optionally the list of TAs/RAs, or eNBs and/or cells/SAIs composing the Presence Reporting Area as part of subscription profile information per PLMN or per MME/SGSN.
The PCRF/OCS:

-
Little impact.
There is no need for the PCRF/OCS to send PRA identifier and optionally the list of TAs/RAs, or eNBs and/or cells/SAIs composing the PRA to the MME/SGSN via PCEF/SGW any more. The PCRF/OCS only needs to subscribe to change of UE presence in the PRA(s) as today.
The PCEF/SGW:

-
Little impact.
There is no need for the PCEF/SGW to send PRA identifier and optionally the list of TAs/RAs, or eNBs and/or cells/SAIs composing the PRA to the MME/SGSN any more. The PCEF/SGW only needs to transfer the request from the PCRF for reporting of change of UE presence in the PRA(s) as today.
The MME/SGSN:
-
Receive PRA subscription from the HSS, instead of PCRF via PCEF/SGW. Needs to be enhanced to report any changes in the UE presence in more than one PRA at the same time per PDN connection.
7.1.3
Solution evaluation

This solution has no impact on PCEF/SGW, and has less impact on SPR/PCRF/OCS. In the case UDR is not deployed, the key impact introduced by this solution is the provisioning of the PRA identifier subscription data in both HSS and SPR, and synchronization of the data in HSS and SPR by OAM is needed. Otherwise, the data synchronization is not needed.
***** End of CHANGE *****

















































































































































































































































































3GPP

SA WG2 TD


_1521389316.vsd

