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Abstract of the contribution: This contribution brings a Key issue about Co-ordination between the UE and the network to take  into account  radio conditions (quality and/or load).
1. Introduction
The access routing decisions should be influenced by
1. The existence / release of access(es): this does not raise any issue as the UE and the network are naturally synchronised 

2. Operator and subscription policies sent over Gx to the PGW

3. User and/or ANDSF policies on the UE

4. radio conditions (quality and/or load). 
2. Discussion: Relationship between Routing rules and radio conditions (quality and/or load)
Even though the routing rules may indicate a preference for the usage of access (e.g. preference to use WiFi for video), it may happen that radio conditions (quality and/or load) prevent the usage of an access (while the access is still established). 
The UE is the prime entity that is made aware that radio conditions (quality and/or load) prevent the usage of an access or that (improved) radio conditions (quality and/or load) allow again the usage of an access.

When radio conditions (quality and/or load) prevent / allow again the usage of an access, there is the need to inform the PGW. This notification could correspond to:

· an explicit signalling

-
It is assumed that this signalling does not aim at indicating the radio conditions to the PGW in real time, as this would induce too much traffic and as the PGW should not have to know about the radio related parameters (RSP/RSRQ, RSSI,….) which are too radio technology dependent. 

· an implicit signalling (via the fact that the UE no more uses the access for UL traffic)
The following assumes a pure “implicit” based solution where there is no explicit signalling of routing rules between the UE and the PGW.

 When implicit signalling would apply the following scenarios needs to be considered 
· Distinguish between an initial radio issue and late UL packets
· Distinguish between Change of PGW policy and late DL packet  (at recovery from radio failure)
Distinguish between an initial radio issue and late UL packets
Generally an IP flow is started by an UL transaction. It may happen that the UE picks an access e.g. the 3GPP access and that after some process (that may take into account DPI) the PGW decides to move the flow over another access e.g. WLAN. 
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The PGW detects an App and decides that 

WLAN should be used

Should now the PGW obey to the UE and 

abandon the WLAN choice?

AS DPI has not triggered , the PGW obeys to 

the UE choice


Now the UE may not obey at once: the UE only switches of Access when it has received the first DL packet from the PGW on the new Access (e.g. WLAN) and in normal cases, it is normal for the PGW to receive UL packets on the old (3GPP) access before it starts to receive UL packets on the access it has selected (WLAN).
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Distinguish between Change of PGW policy and late DL packet  (at recovery from radio failure)
The situation is symmetrical from the UE side at recovery from radio failure: the UE switches back 
1. the initial state is where the routing rules request the usage of Access-1 but radio conditions (quality and/or load) prevent the usage of this Access-1: access-2 is used
2. The situation improves and the UE detects that radio conditions (quality and/or load)  allow again the usage of Access-1

3. The UE switches and starts sending UL traffic back on Access-1

4. But the UE goes on receiving DL packets on Access-2: is it because the PGW policy is to now to use Access-2 (because some traffic threshold has been crossed), or is it because the received DL packets correspond to old DL packets (sent by the PGW before receiving the UL traffic back on Access-1

In both cases the situation could be solved by the UE/PGW setting a timer per IP flow during which they do not consider DL/UL packets received from the other side of the NBIFOM PDN connection (PGW/UE). Having to set timers per IP flow does not seem a proper solution.
3. Proposal

To update the text in  the TR as shown by following revision marks
6.3.1
Network based mobility management issues 

The following describes the design issues that are required to be considered for NBIFOM. 

Issue #1:  Simultaneous support of a PDN connection over 3GPP access and WLAN access.

In order to enable NBIFOM, it shall be possible for a UE to establish and maintain a PDN connection both over 3GPP  access and WLAN access simultaneously. This shall be supported both in case of S2b and S2a connectivity. while this is not supported by current specification

Issue#2:  Communication between the UE and the PGW to install the route rules (if needed).

For NBIFOM, in current specification there is no direct communication support between the UE and the PGW to install the routeing rules. 

For NBIFOM, the following cases will be studied:

· UE initiated NBIFOM: A signalling means allowing the UE to provide the PGW with the desired mapping between IP flows and access links.The network may either accept or reject UE’s request for IP flow mobility, but does not initiate IP flow mobility itself.  

· Network initiated NBIFOM: A signalling means allowing the PGW to provide the UE with the desired mapping between IP flows and access links. The UE may either accept or reject the network’s request for IP flow mobility (e.g. based on the suitability of the WLAN link conditions), but does not initiate IP flow mobility itself.
Issue #3: The same IP address on multiple IP interfaces

The assignment of IPv4 address, IPv6 prefix(es) and IPv6 interface identifiers, handling of multicast packets, including signaling messages that may be sent on a multicast link-local address (e.g. DHCPv6, RA/RS), etc. must be analysed.
Issue # 4: Loss of WLAN  access

For a UE with active flows on both WLAN access and 3GPP access, if the WLAN coverage is lost, a mechanism is needed to move the Service data Flows back to 3GPP access in order to minimise service disruption.
Issue#5: NBIFOM Capability discovery

 It shall be possible for the UE and the network to discover whether the network and the UE respectively support NBIFOM

Issue#6:  Conflict resolution between UE-initiated and network-initiated NBIFOM
A mechanism is needed to avoid that the application of both UE initiated and network  initiated NBIFOM to a PDN connection leads to conflicts.
Issue#7:  PCC policy for NBIFOM 

.
The issue is to define how the PCRF can over Gx control access decision in the network.
Issue#8:  taking into account  radio conditions (quality and/or load)
The access routing decisions should be influenced by

1. The existence  (creation / release) of access: this does not raise any issue as the UE and the network are naturally synchronised 

2. Operator and subscription policies sent over Gx to the PGW

3. User and/or ANDSF policies on the UE

4. Radio conditions (quality and/or load). 

Even though the routing rules may indicate a preference for the usage of an access (e.g. preference to use WiFi for video), it may happen that radio conditions (quality and/or load) prevent the usage of an access (while the access is still established). 
The UE is the prime entity that is made aware that radio conditions (quality and/or load) prevent the usage of an access or that (improved) radio conditions (quality and/or load) allow again the usage of an access.

When radio conditions (quality and/or load) prevent / allow again the usage of an access, there is the need to inform the PGW. This notification could correspond to:

· an explicit signalling

-
It is assumed that this signalling does not aim at indicating radio parameters to the PGW in real time, as this would induce too much traffic and as the PGW should not have to know about the too radio technology dependent parameters (RSRP/RSRQ, RSSI,….). 

· an implicit signalling (e.g. via the fact that the UE no more uses the access for UL traffic)

Editor’s Note: When implicit signalling is used, care should be taken to distinguish between late UL packets from the UE and an issue with radio conditions (quality and/or load). Similarly care should be taken to distinguish between late DL packets from the PGW and a change of network policy.
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