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Discussion

A few clarifications have been made to improve the text and complete some of the open points. The solutions have been modified to solve the pending issues.
Solution A
In solution A, it has been clarified that in absence of valid ISRP for IFOM rules, if there are user preferences or LOE conflicts, the UE does not accept the NW-initiated IP flow mobility request.
Also, in solution A the scenario where the UE marks a request from the PGW that could not be executed for later completion (e.g. when the temporary conditions may have passed) has been removed. Requesting the UE to mark requests that it has rejected for later completion adds complexity and may anyway not be useful, since by the time the conditions have passed the PCC rules that triggered the request may also not be valid anymore. 

On the contrary, a new scenario has been added for the PGW rejection of UE requests in which the PGW marks the rejection as:
· “permanent”: the UE marks the IP flow(s) as non transferrable for the duration for the PDN connection life. This cover the case where e.g. PCC rules forbid a specific IP flow on a specific access, so that the UE will not retry.

· “temporary”: the UE does not mark the IP flow(s) as non transferrable, and may retry at a later time. This covers the case where temporary conditions (e.g. congestion) may have led the PGW to reject the request.

Solution B

Solution B introduced the concept that the operation mode may change during the lifetime of a PDN connection. It is suggested that in solution B once the negotiation has taken place, there is no reason for the operation mode to change, since the negotiation is based on conditions and preferences in UE and PGW that do not have a reason for changing in the lifetime of a PDN connection. Therefore, the reference to change of mode of operation has been eliminated.

Specifically, regarding the issue of loss of coverage or radio link issues when receiving a request for IP flow mobility from the network, it is proposed that the UE may reject such request and include a reason for the rejection. If the UE does not provide a cause for the rejection, the network will not know what the reason is for the rejection. The reason may be a conflict between the request and the policies (as discussed in section 7.9), or lack of coverage for the target access, or other reasons. Therefore the network would not know whether it should consider not sending further requests for this traffic at a later time, or whether to retry.

In order to provide a deterministic behaviour, it is proposed that the UE sends a rejection cause in all scenarios in which the UE rejects the request. In the context of section 7.8, the rejection cause would indicate a loss of coverage.

In companions CRs for section 7.9 it is also proposed for the UE to provide rejection causes related to conflict with policies in the UE. 

Moreover, it is proposed that in NW-only mode of operation the UE is allowed to initiate IP-flow mobility in case of loss of coverage in order to maintain connectivity for the IP flows on the lost access. It is proposed that the UE include a reason in the request indicating loss of coverage.

Conclusion and Proposal

It is proposed to update TR 23.861 as follows:

7.8 
Co-existence of UE-initiated and Network-initiated

7.8.1 
General

This clause contains alternative solutions that handle the issue of co-existence of UE-initiated and NW-initiated IP flow mobility. 
The UE may or may not have ISRP for IFOM rules. The UE and the PGW may utilize separate and independently triggers for IP flow mobility. 
7.8.2 
Solution A


The UE may trigger UE-initiated IP flow mobility based on provisioned ISRP for IFOM rules while the PGW may trigger NW-initiated IP flow mobility based on extended PCC rules received from PCRF. The ISRP for IFOM rules in the UE and the extended PCC rules in the PGW may be using different steering criteria: The IFOM rules may use criteria based on the received OPI, measured signal strength, location, etc. whereas the PCC rules may use subscription-related criteria and/or congestion-related criteria. As a consequence, situations may arise where the UE and the PGW have different steering preferences for the same IP flow. This is especially true in roaming scenarios when the UE applies ISRP for IFOM rules from VPLMN and has created a multi-access PDN connection with a PGW in HPLMN.

To address the above situations, and to enable simultaneous support for UE-initiated and NW-initiated IP flow mobility, the following procedures apply:

1.
When the PGW sends an IP flow mobility request, the UE decides if this request should be accepted or rejected. If the request conflicts with the active ISRP for IFOM rules in the UE or cannot be executed due to other constraints (e.g. due to low signal strength on the target access or due to low battery conditions), the UE rejects the IP flow mobility request. Otherwise, the UE accepts the IP flow mobility request.

•
Note that when the UE does not have valid ISRP for IFOM rules, the UE is expected to always accept a NW-initiated IP flow mobility request unless when other constraints are present (e.g. the UE may prevent traffic on radio interfaces with very low signal strength) or unless the request conflicts with user preferences and Local Operating Environment.
1. When the PGW determines that its IP flow mobility request was rejected by the UE, the PGW marks the associated IP flow(s) as non-transferrable. The PGW does not attempt to request IP flow mobility for a non-transferrable IP flow until a preconfigured timer expires.
•
Optionally, the UE may mark an IP flow for which it rejected the redirection as transfer-required. If the conditions that caused the rejection by the UE are withdrawn within a certain time period, then the UE may initiate IP flow mobility for this flow as prior requested by the PGW. This way, if the UE rejects the PGW’s request to redirect an IP flow due to temporary constraints (e.g. due to low signal strength on the target access) the UE may later satisfy PGW’s request to redirect the IP flow if the temporary constraints cease to exist.

2. 3.
When the UE sends an IP flow mobility request, the PGW/PCRF is expected to accept this request unless there are permanent limitations (e.g. subscription-related limitations) that prevent the UE from using certain IP flows on a certain access network.

•
Note that if the PGW/PCRF rejects a UE-initiated IP flow mobility request, the IP flow may be terminated because the UE may not be able to sustain the flow over the current access due to bad radio conditions. Even if the UE can sustain the flow over the current access, if the UE-initiated IP flow mobility request is rejected, it would render the UE incapable to enforce the provisioned IFOM rules. 

4.
When the UE determines that its IP flow mobility request was rejected by the PGW, the UE marks the associated IP flow(s) as non-transferrable and does not attempt to initiate IP flow mobility for this flow on the existing multi-access PDN connection 
7.8.3 
Solution B

In this solution, the conflict between UE-initiated and NW-initiated IP flow mobility procedures are avoided by the negotiation for IP flow mobility control mode. That is, there are two IP flow mobility control modes for NBIFOM:

- 
UE-only: UE initiates IP flow mobility between LTE and WLAN for a PDN connection supporting NBIFOM.

-
NW-only: NW initiates IP flow mobility between LTE and WLAN for a PDN connection supporting NBIFOM.

UE and NW negotiate the IP flow mobility control mode for a connection by using session management procedure (e.g., access addition to a PDN connection). That is, the UE indicates its preference between two IP flow mobility control modes, by using PCO (Protocol Configuration Option) or new information element in the session management request message. The UE may request UE-only mode of operation and the NW selects the IP flow mobility control mode for the PDN connection, in consideration of the request from the UE, the local configuration, and the subscription data if available. The negotiated IP flow mobility control mode is provided to the UE by using the response message. 

If the negotiated operation mode is “UE-only” for the connection, the NW does not initiate an IP flow mobility procedure for the connection. On the other hand, in “NW-only” mode, the UE does not initiate an IP flow mobility procedure for the connection unless the UE needs to move IP flows to another access due to e.g. loss of coverage or degradation of the quality of the connection. In such case, even in “NW-only” mode the UE is allowed to request IP flow mobility by providing an indication of loss of coverage. 
In the “NW-only” mode, the UE may reject a network request for IP flow mobility due to e.g. loss of coverage or degradation of the quality of the connection, and the UE includes an indication that the rejection is based on loss of coverage.
The collision of UE-initiated and NW-initiated procedures is avoided since 
only a single entity (i.e., either the UE or the NW) can initiate IP flow mobility at a time, , unless coverage conditions force the UE to initiate IP flow mobility in NW-only mode. 
.



7.8.4 
Solution C

This solution for co-existence of UE-Initiated and network-initiated is applicable to the solution for Control Plane based approach.

The network decides whether the Routing Rule provided by the network can be modified by the UE based on the following principles:

-
For the services which the operator want to control the routing (regardless of whether the routing rule is sent by the UE or by the network), the network shall set the Routing Access Type as well as the Negotiation Indication to “forbidden” in the Routing Rule. The UE shall not modify this Routing Rule received from the network.

-
If a Routing Rule is sent by the network for other services, the network shall set the Negotiation Indication to “allowed” in the Routing Rule.

-
If a Routing Rule is sent by the UE for other services, the network shall accept it.




7.8.X 
Solution X
The network decides whether the Routing Rule provided by the network can be modified by the UE based on the following principles:

-
For the services for which the operator want to control the routing through PCC (regardless of whether the routing rule is sent by the UE or by the network), the network shall provide a Negotiation Indication set to “forbidden” in the Routing Rule. The UE shall not modify this Routing Rule received from the network. Alternatively, the network sets the Negotiation Indication to “allowed” in the Routing Rule.

-
If a Routing Rule is sent by the UE for services for which the operator does not want to control the routing through PCC, the network shall accept it.

In order to enable simultaneous support for UE-initiated and NW-initiated IP flow mobility, the following applies:

1. Both UE and NW are allowed to triggered IP flow mobility requests

2. When the PGW sends an IP flow mobility request, the UE decides if this request should be accepted or rejected. If the operator forbids the UE to route certain IP flow(s) in the request on a certain access network, the PGW/PCRF shall set the Negotiation Indication to “forbidden” in the Routing Rule for the IP flow(s) to show that they can only be established or routed in the access network indicated by the “Routing Access Type” in the Routing Rule. If the request conflicts with the active ISRP for IFOM rules in the UE or cannot be executed due to other constraints (e.g. due to low signal strength on the target access or due to low battery conditions), the UE rejects the IP flow mobility request. Otherwise, the UE accepts the IP flow mobility request.

•
Note that when the UE does not have valid ISRP for IFOM rules, the UE is expected to always accept a NW-initiated IP flow mobility request unless when other constraints are present (e.g. the UE may prevent traffic on radio interfaces with very low signal strength) or unless the request conflicts with user preferences and Local Operating Environment. 
· If the UE receives a Routing Rule with Negotiation Indication set to “forbidden”, the UE shall not initiate NBIFOM procedure to route this IP flow in the other access network later which will certainly be rejected.
•
When the UE rejects a network request, the UE includes a reason for the rejection. Reasons include coverage issues (e.g. loss of coverage, low signal strength, etc.), conflicting policies in the UE (which may include the type of conflict, e.g. forbidden access, etc.)
Editor’s note: it is FFS how to handle the priority between ANDSF rules and PCC rules when the conflict is based on preferences of an access over another. 
3. When the PGW determines that its IP flow mobility request was rejected by the UE, the PGW marks the associated IP flow(s) as non-transferrable depending on the reason cause indicated by the UE. The PGW does not attempt to request IP flow mobility for a non-transferrable IP flow until a preconfigured timer expires or unless operator policy changes, e.g. the PGW has received new PCC rules (the IP flow is forbidden to be routed via the existing access network), or the UE changes the location or the RAT type (e.g., from LTE to UTRAN).
Editor’s note: the detailed behaviour of the PGW upon receiving rejection causes is FFS. 
4.  When the UE sends an IP flow mobility request, the PGW/PCRF is expected to accept this request unless there are permanent limitations (e.g. subscription-related limitations) that prevent the UE from using certain IP flows on a certain access network. The UE may provide a reason code in the request, e.g. indicating coverage issues (e.g. low signal strength or loss of coverage), in order to enable the PGW/PCRF to consider such situation when making policies decisions (e.g. the PGW/PCRF may accept the UE request if the cause is loss of coverage even if under different conditions the PGW/PCRF would reject such request).

•
Note that if the PGW/PCRF rejects a UE-initiated IP flow mobility request (e.g. if policies in PCRF forbids the traffic on the target access), the IP flow may be terminated because the UE may not be able to sustain the flow over the current access due to bad radio conditions. Even if the UE can sustain the flow over the current access, if the UE-initiated IP flow mobility request is rejected, it would render the UE incapable to enforce the provisioned IFOM rules. 

5. When the PGW rejects the IP flow mobility request from the UE, the PGW marks the rejection with a cause in order to limit the UE from retrying. The cause can be a reason that the UE shall consider permanent (e.g. because IP flow is forbidden to be routed via this access network the PGW/PCRF includes the received Routing Rule, modifying the “Routing Access Type” to the other access type and set the Negotiation Indication to “forbidden” in the response message) until further indications are obtained from the network. The cause can otherwise contain a temporary reason as well as conditions (e.g. UE location, a timer, etc.). When the UE determines that its IP flow mobility request was rejected by the PGW, if the PGW marked the rejection with a permanent cause, then the UE marks the associated IP flow(s) as non-transferrable and does not attempt to initiate IP flow mobility for this flow on the existing multi-access PDN connection. If the PGW marks the rejection with a  temporary cause, the UE may attempt to initiate IP flow mobility for this flow on the existing multi-access PDN connection at a later time when the conditions associated with the cause are not true anymore (e.g. change of UE location, expiration of the timer, etc.). 
Editor’s note: conditions provided with rejection causes are FFS.
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