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Introduction

In SA2#67, there was discussion paper (S2-085619) which proposed that on HO between 3GPP and non-3GPP accesses, the NW should only setup bearers for those resources that were NW-initiated in the source system. All other resources should be setup by the UE. 
In this paper, we show that the existing solution in TS 23.203 i.e, if the target access supports both NW/UE-init, NW-init is used to setup all pre-existing resources for the UE, is a simpler solution that does not require further changes to Rel-8 PCC.  Also, using the specific example of LTE and eHPRD accesses, we show that doing so does not create any issues for the UE.

Discussion
PART-1: QoS Rules Activation at HO
When HO occurs to an access-system that supports both NW-init/UE-init resource setup, there are two possible approaches for setting up resources in the target access:
1. NW-initiates-all: In this case the NW (BBF) initiates the setup of bearers for all pre-existing resources (SDFs) in the source access

2. NW-initiates-some: The “some” here are only those resources which were NW-initiated in the source access. For others, defined as UE-initiated (defined in S2-085620 as “created based on resource request received from the BBERF/PCEF”), are setup only when the  UE specifically signals the resource setup.

To enable the NW-initiates-some approach, proposed in SA2#67 in S2-085619 and S2-085620, the following needs to occur:

· PCRF will need to keep track of which resources are UE-initiated and which are NW-initiated and associate this with each PCC/QoS rule.  This requires a new field to be added to all PCC and QoS rules, “RULE CLASS” which is maintained by the PCRF based on whether the rule was created via Rx interface or due to request from the Gx/Gxx interface.

· The RULE class is propagated to the PCEF and BBERF in the PCC/QoS rules. New behaviour is required in the PCEF/BBERF based on this field: (i) Only setup those resources that have RULE-CLASS = NW-initiated. (ii) Police the resource-requests and modifications from the UE to only impact PCC/QoS rules that are UE-initiated.

Next we consider one of the issues that was raised in S2-085619 as the main motivation for creating the NW-initiates-some approach:

How can the UE find out which UE-initiated SDFs in the source have not been successfully setup in the target access?

Consider the specific case of handover between eHRPD and LTE accesses. First consider the case of HO from eHRPD to LTE access. In LTE for each bearer, both the UL and DL TFTs are provided to the UE during the bearer setup (DL TFTs were added to TS 23.401 as part of S2-086169, agreed in SA2#67). The UE based on filter analysis can figure out which of the SDFs are being supported in the target access and to which bearers these SDFs are being mapped. This is true for flows that have both UL and DL TFTs and even for DL-only flows that were setup in the eHRPD access.
Consider the case of HO from LTE to eHRPD access.  All active QoS rules are provided to the HSGW as part of the GW Control Session Establishment. The HSGW maps these QoS rules to corresponding eHRPD specific QoS profiles. During the eHRPD specific bearer setup procedure, the HSGW provides both the UL and DL filters for each of the bearers to the UE. Hence the UE can perform filter-analysis to figure out which resources have been supported in the eHRPD, the QoS provided to these resources, and which eHRPD bearers the SDFs are mapped to. The UE may then subsequently request modification of QoS resources for SDFs using access-specific procedures.
The filter-analysis to be performed by the UE to determine which SDFs are being supported in the target access may require full filter comparison and cannot be dependent on use of filter-IDs which are access-dependent (eg filter-IDs provided in TFTs in LTE)..  

Comparison
Dis-advantages and issues of NW-initiates-some approach:

1. Additional parameters required in PCC/QoS rules.

2. New procedure in the PCRF to keep track of which PCC rules are UE-initiated or NW-initiated

3. New behaviours in the PCEF/BBERF to partially setup resources based on the new Rule class parameter in the PCC/QoS rule.

4. Un-necessarily propagates the bearer establishment mode limitations from source to target access: Assume that the source access only supported UE-initiated mode () and the target access supports NW/UE-initiated mode (). With the Network-initiates-some approach, all bearers for pre-existing SDFs will need to be setup using UE-initiated signalling even-though the network can initiate bearer setup/modification, using the more efficient NW-initiated bearer setup.
5. Longer time in setup of resources in target access: NW-initiated bearer setup takes fewer transactions than UE-initiated resource setup. In addition, consider the case of those bearers which can support SDFs from both NW-initiated requests and from UE-initiated request. In the NW-init-all mode, the setup of such a bearer will only require one round-trip transaction (from the BBF-to-UE, and back from UE-to-BBF). However, for NW-initiates-some mode, this will result in (i) one round-trip transaction to map only the NW-initiated resource request to the bearer, and in addition atleast one three-way transaction (UE-to-BBF for resource request, and then BBF-to-UE and back UE-to-BBF for bearer update) to add the UE’s resource request to the existing bearer. Further additional, three-way signalling will be needed if other UE-resources can get mapped to the same bearer. 
In comparison, the advantages of the NW-initiates-all approach are the following:
1. No new procedures need to be added to PCC, specially given this late stage of Rel-8.

2. Simplified (existing) behaviour of the PCRF and BBF (PCEF/BBERF).

3. Faster setup of resources in the target access: Only a single round-trip transaction is needed for bearer-setup which may support both UE-initiated and NW-initiated resources. This is specially important for seamless handovers that provide QoS differentiation also in the target system.

Proposal-1: Agree on the NW-initiates-all approach for bearer creation at HO (specifics in the Proposal Section).
PART-2: QoS Rules Modification during multiple-BBERF Connection (Optimized HO)

Having argued that for a target network which supports NE/UE bearer establishment mode, the NW should be the one to initiate QoS rule activation, we turn our attention to the case of optimized HO, and bearer modifications during the phase that the UE is connected to both the source and the target access (pre-registration phase).  There are two options here:

1. NW-modifies-all-in-non-primary-BBERF: In this case the PCRF provides all the newly created/modified QoS rules to the non-primary BBERF, irrespective of whether the UE-initiated the QoS rules creation/modification in the primary-BBERF. The non-primary-BBERF then updates the resources in the target access.
2.  NW-modifies-some-in-non-primary-BBERF: The “some” here are only those resources which were NW-initiated in the source access. For others, defined as UE-initiated, the PCRF does not provide the new/modified QoS rules to the non-primary BBERF. The UE needs to perform signalling similar to the one it did on the source access to update resources on the target access.
NW-modifies-all-in-non-primary-BBERF approach is in-keeping with the approach of NW-initiates-all of the previous section. It also simplifies the behaviour of the PCRF, which does not need to differentiate between UE-initiated and NW-initiated QoS rule creation/modification during dual-attach phase. The UE behaviour is also simplified, as the UE only needs to initiate QoS transaction on the source access. The infrastructure (PCRF/non-primary-BBERF) handles the updates on the target access. Note that the paradigm of UE-control of services is not being violated. The PCRF is only propagating the QoS rules update to the non-primary-BBERF, which modifies the QoS resources on the target access and keeps it in synch with what the status or resources on the target access. 

Proposal-2: Agree on the NW-modifies-all-in-non-primary-BBERF approach for bearer modification during dual-attach in optimized HO .
Proposal
Proposal-1: Network-initiates-all on HO

Case-1: HO from PMIP to PMIP. Or GTP to PMIP
· Specify that in case of HO, when the target BBERF supports NW/UE bearer establishment mode and creates a GW Control Session for an already existing IP-CAN session,  the PCRF pushes all active PCC/QoS rules to the target BBERF. (This is already captured in approved CR0116 S2-085275). Furthermore, the BBF shall attempt to set up bearers to support all the QoS rules (Requires no further changes to TS 23.203).
Case-2: HO from PMIP to GTP
In this case the BBF function moves from the BBERF to the PCEF. The PCEF initiates IP-CAN bearer signalling to activate the QoS rules in the target access network, in case NW/UE bearer establishment mode  is supported in the target access-network. (Proposed in S2-086636 (CR0223)).
Proposal-2: NW-modifies-all-in-non-primary-BBERF 

In S2-085275 (CR0116) on multiple-BBERF approved in SA2#66 (Montreal), the principle of NW-modifies-some-in-non-primary-BBERF was accepted as the fourth bullet in the principles section 6.2.1.x:

If non-primary BBERF(s) support UE/NW bearer establishment mode and QoS rules are created/modified by network initiated procedures, the PCRF provides the new/updated QoS rules also to  non-primary BBERFs. Otherwise, the PCRF does not provide the Qos rules to the non-primary BBERFs and UE-init procedures are required to install/update the QoS rules in the non-primary BBERF(s).
However, this principle was not implemented in the procedure sections: GW Control and Qos Rules Request (PMIP-LTE -> eHRPD) or IP-CAN-session modification: GW(PCEF) initiated (GTP-LTE -> eHRPD). The procedures are actually in accordance with the NW-modifies-all-in-non-primary-BBERF proposal. 
Hence, we propose to delete the fourth bullet from CR0116-rev5. Change included in CR0115-rev6 (S2-086558).
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