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Discussion
In a first LS (S1-172233), SA1 confirmed the need to specify a solution (as an optional deployment) that takes into account the HPLMN changes dynamically in their LS: "A mechanism shall be specified to allow dynamic real-time updates to the sets, but SA1 acknowledges that it may not always be possible ".

In a second LS (S1-17xxxx), SA1 confirmed that 

· all roaming scenarios (i.e. home routed and local breakout) shall be supported by the PS Data Off feature;
· solutions based on S9 interface cannot be considered since not widely deployed.

At SA2#121 meeting, Nokia presented two CRs (S2-173742 and S2-173743) respectively to TS 23.203 and TS 23.401, whereby:

· For downlink, the list of PS Data Off exempted APNs and associated filters are sent from the HSS to the MME/SGSN during Attach/TAU/RAU procedure (or using Insert Subscriber Data when the list is modified by the operator), and then PS Data Off (the DL Filters associated to the APN of the PDN connection, not all the filters of all the APNs!) related information is sent from the MME/SGSN to the PGW/GGSN (only in case of LBO PDN connection) in the Create Session Request message during the PDN connection establishment for new PDN connections, or in the Modify Bearer Request for established PDN connections.
Below are some answers to offline comments:

1- It was commented that the RAU procedure does not need to be impacted. As the PS Data Off activation/deactivation has mainly be introduced when voice services are solely provided by VoLTE, it seems acceptable that the list of exempted APNs and associated DL filters are known by the MME only, i.e. there is no need that the SGSN knows PS Data Off related parameters. The same reasoning applies to GGSN.
In addition, apart from the fact that the S6a Location Update Ack message from HSS contains the subscription record that includes the list of exempted APNs and associated DL filters, the TAU does not needs not be impacted: providing the list of exempted APNs and associated DL filters at Attach is sufficient as long as there is a mechanism to provide these data when the operator want to modify one of them (using Insert Subscriber Data).
Conclusion 1: there is no need to modify RA Update procedures. 

2- Should the HSS send at the attach all data or should the HSS send PDN specific information later on when needed? 
Sending the list of PS Data Off exempted APNs and associated filters during Attach procedure is less impacting than sending these data when needed: these data are needed when a PDN connection is established: this would require to access the HSS each time a PDN connection is established. This leads to additional signalling to the HSS. And this would not prevent the need to send these data to the MME during Insert Subscriber Data when these data are modified by the operator. 
Conclusion 2: sending exempted APNs and associated filters to the MME during Attach (and S6a Location Update) and Insert Subscriber Data procedures is the less impacting solution. 
3-
"DL filters stored in UE" solution: whereby the filters (for DL data, i.e. to be applied by the PGW) would be stored in the UE and then provided by the UE to the PGW. 
The list of PS Data Off exempted APNs and associated filters for DL data might indeed be downloaded to the HSS to the UE during e.g. Attach procedure (Attach Accept) and any other NAS procedure (when the operator has modified them). Then, when the UE requests Attach or the establishment of a PDN connection, the UE would provide the APN related filters to the PGW, together with the PS Data Off Status, via the PCO.
This is indeed a possible solution. Let's study its impacts below:

The HSS needs to add the list of PS Data Off exempted APNs and associated filters in S6a Location Update Ack and in Insert Subscriber Data. This is similar to the Nokia proposed solution and impacts the MME. 

In the Nokia solution, only for roaming subscribers and only for LBO PDN connections, the MME needs to add the DL Filters associated to the APN of the PDN connection (not all the filters of all the APNs!) in the Create Session Request to SGW and PGW. In the proposed solution, the list of PS Data Off exempted APNs and associated filters (the UE does not always know the real APN) is passed transparently to the MME and SGW via the PCO.
However, in the "DL filters stored in UE" solution, in addition to Nokia solution, the list of PS Data Off exempted APNs and associated filters needs to be provided in the NAS Attach Accept as well as in an additional NAS procedure when the operator modifies the exempted services. This impacts the MME and the UE.

The comparison between Nokia solution and the "DL filters stored in UE" solution is summarized in the following table.
	
	"DL filters stored in UE" solution
	Nokia solution

	Impacts to MME and HSS
	Yes
	Yes

	Impacts to SGW (CT4)
	No
	Yes

	Impacts to PGW (CT4)
	Yes, LBO case only
Data: List of DL filters of all exempted APNs?
	Yes, LBO case only
Data: DL filters for the related APN

	Impacts to NAS protocol (CT1)
	Yes
	No

	Load on the radio path
	Increase
	No impact

	UE backward compatibility
	No
	Yes



Conclusion 3: The main difference between the two solutions is that "DL filters stored in UE" solution impacts the NAS protocol, which involves CT1 and interoperability tests with all UE vendors. Why should we have impact on UE for data not needed by UE?
4-
"DL Filters stored in separate server" solution whereby the HSS has per APN information stored if there is a detailed restriction list and dynamic update is necessary. This is sent to MME and stored. MME forwards it to PGW. PGW can now decide to request the actual Data Off Filters from configuration server in HPLMN (contact address for this is provided by HSS to MME and forwarded to PGW). This way the PGW can decide if it needs new filters to download or if it has already such filters from other subscriber recently downloaded and still in cache.

HSS has to send per APN info to the MME. And the MME, only for roamers and LBO PDN connections, will send the DL Filters associated to the APN of the PDN connection (not all the filters of all the APNs!) to the PGW (). This has similar impacts to HSS, MME, SGW and PGW as the Nokia solution. It also has impacts to the same messages. 

But in addition to the Nokia solution, the PGW has to query the APN associated filters from a server in the HPLMN. The FQDN of the HPLMN server needs to be configured in the HSS. 
The advantage would be that the filters, which are Policy related, are not to be configured in the HSS. This is a valid possibility and this is compared with Nokia solution in the following table.

	
	"DL filters stored in separate server" solution
	Nokia solution

	Impacts to MME and HSS
	Yes
	Yes

	Impacts to SGW (CT4)
	Yes
	Yes

	Impacts to PGW (CT4)
	Yes, only LBO case
	Yes, only LBO case

	HSS configuration
	Per APN restriction flag (only for exempted APNs)

Server address (e.g. FQDN)
	Per APN DL Filters (only for exempted APNs)

	Server configuration
	Per APN DL Filters (only for exempted APNs)
	No need

	PGW additional procedure
	Impacts to 29.061. Procedure to specify.
	No



The advantage of the "DL filters stored in separate server" solution i.e. the configuration separation of the policy related don't impact the HSS, implies an additional procedure at the PGW to be specified in TS 29.061. 

Conclusion 4: There is no clear advantage of the "DL filters stored in separate server" solution against the Nokia solution. This has to be discussed. 

Proposal

It is proposed:

· to agree on conclusions 1, 2 and 3;
· to discuss the pros and cons of item 4.
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