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	Reason for change:
	It is necessary to conclude on the approach to take for normative work for key issue #7: Automatic GBR service recovery after handover.
This CR proposes the evaluation and conclusion. This CR is however made more complex because several CRs have been agreed in the previous SA2 meeting but they are not yet TSG-SA approved. The following CRs update or propose new solutions to key issue #7:
S2-1901362, 23.725 CR0010: New Solution for Key Issue #7, Qualcomm
S2-1901363, 23.725 CR0011: KI#7: Extending notification control for QoS flow setup and handover, CATT 
S2-1901364, 23.725 CR0013: New solution for KI#7, LG
S2-1901374, 23.725 CR0015: New Solution for Key Issue #7-URLLC Always on Control for the GBR QoS Flow, Tencent
S2-1901365, 23.725 CR0017: Updates to Solution #16 for automated GBR service recovery after handover into congested cell, Vodafone
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******* next changes *****
[bookmark: _Toc531935344]7	Overall Evaluation
Editor's note:	This clause will provide evaluation of different solutions.
[bookmark: _Toc531935345]7.1	Evaluation for key issue 3
For QoS flows with low latency requirements
1)	The server supporting the UE's applications needs to be kept geographically and topologically close to the UE, e.g. within a transmission latency of 0.1 ms to 1 ms from the radio base station site.
2)	The low latency targets can be supported with triggering the anchor relocation after the mobility event to target NG-RAN node takes place.
NOTE:	This assumption means that transient delays can be afforded since the UE can be temporarily connected to a "suboptimal" UPF until the UPF is relocated.
3)	The SMF that will trigger the anchor relocation, does not have to anticipate in advance the mobility event, before the actual mobility event occurs.
Regarding how to enable runtime coordination between AF and 5GC and how to route traffic on N6 interface for case of PSA relocation, solution 6 and 13 touch the issues:
-	Solution 6 utilizes late notification to inform AF that DNAI is changed or PSA is changed after the PSA relocation is completed. If application relocation happens, the AF responds the notification with N6 traffic routing details, so that the SMF can configures the new PSA with received N6 traffic routing information. 
-	Solution 13 supports both early notification and late notification for SSC mode 3 PDU session, UL CL and Branch point cases. If early notification, the SMF sends the notification to the AF before establishing a new UP path towards new PSA, and waits for an acknowledgement from the AF before switching traffic to new UP path. If late notification, the SMF prepares the new UP path before sending the notification to the AF, the SMF also waits for the acknowledgement from the AF before switching traffic to new UP path. In case of application relocation, the acknowledgement from the AF may include N6 traffic routing information, so that the SMF can configure the new PSA to route the traffic on N6 interface correctly.
For handling ULCL relocation
1)	Forwarding tunnel needs to be established between source UL CL and target UL CL for routing leftover DL traffic from the source PSA to the UE.
For handling PSA relocation and fulfilling traffic routing on N6 interface
1)	The SMF can receive Ethernet context from source PSA and configures it into target PSA.
2)	Target PSA can assist the DN in updating Ethernet forwarding configuration in the DN.
3)	If the above two bullets apply, RAN needs to be configured not to expect End marker from source PSA.

7.X	Evaluation for key issue #7: Automatic GBR service recovery after handover
Solution #16 (with CR 0017, Vodafone ) extends the Release 15 notification control concept for handover situations, however, it assumes that the Release 15 serving RAN node behaviour is aligned to the needs of this feature. Solution #16 also mentions the possibility to use a new parameter rather than the R15 Notification parameter. By adopting a RAN centric approach, the RAN can check (e.g. over a few seconds) that the radio conditions are stable (and good) before reopening the GBR flow. 
Solution #xx (S2-1901362, Qualcomm) appears to replace the autonomous RAN node recovery proposed in solution #16 with a timer based retry mechanism in the SMF. While this can reduce “signalling storms” it does that at the expense of speed of recovery. 
Solution #Xy (S2-1901363, CATT) extends solution #16 to cover the situation of initial PDN connection establishment (and modification). For machines that need GBR service, this seems to be a good addition to solution #16.
Solution #XZ (S2-1901364, LG) provides an explicit signalling indication from the PCF through to the RAN. At failure to handover the GBR flow, the GBR flow is mapped back onto the default flow and the PCF informed. The PCF then requests the RAN to recover the GBR flow. Compared to solution #16 this solution involves slightly more signalling, but, it forces the RAN to allocate resources to the GBR flow as a subset of the resources allocated to the default flow.
Solution YX (S2-1901374, Tencent) appears to be equivalent to a combination of Solution 16 and Solution #Xy (S2-1901363, CATT).


[bookmark: _Toc531935346]8	Conclusions
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
[bookmark: _Toc531935347]8.1	Key Issue #1: Supporting high reliability by redundant transmission in user plane
It is recommended that normative work proceed as follows:
-	Focusing on backhaul reliability improvements only i.e. without changes to the radio interface and associated protocols; and
-	Requiring single UE only i.e. no UE redundancy shall be specified; and
-	Introducing enablers in the network for
a)	Redundancy of network nodes (UPF and gNB) and associated interface (N3), and concurrent PDU Sessions (see Solution #1); and
b)	GTP-U / TRANSPORT LAYER redundancy over N3 with single network nodes i.e. UPF and gNB (see Solutions #4, #7). No UE impact.
c)	Enablers to support appropriate gNB/UPF selection as applicable for a) and b).
UE impact with a) shall be minimized. 
NOTE:	An informative annex will be created during the normative work to document UE redundancy option with no 3GPP specification impact as enabled with Solution #2.
[bookmark: _Toc531935348]8.2	Key Issue #3: Enhancement of Session Continuity during UE Mobility
Agreement on Key Issue #3: Enhancement of Session Continuity during UE Mobility
-	Solution 6 is selected as baseline for handling ULCL relocation in Rel-16 normative phase.
-	Solution 11 is selected as baseline for handling PSA relocation for Ethernet PDU session type in Rel-16 normative phase.
-	Solution 13 is selected as baseline for the runtime coordination between AF and 5GC in Rel-16 normative phase.
[bookmark: _Toc531935349]8.3	Key Issue #5: Supporting low latency without requiring that the UE to always be in RRC_Connected Mode
For Key Issue #5, it is recommended to not continue with Solution #9: "Supporting low latency for initial data delivery without requiring that the UE to always be in RRC_Connected State" for normative work in the Rel-16.

8.X	Key Issue #7: Automatic GBR service recovery after handover
For Key Issue #7, it is recommended to use a combination of Solution 16 (for handover) and Solution #Xy (S2-1901363, CATT) (for initial admission control) with a New Parameter (from PCF <-> SMF <-> AMF <-> RAN and RAN <-> RAN)  to request this “Admit flow even if QoS not achieved; Notify when GBR cannot be achieved or maintained; and RAN led restoration” behaviour.

**** end of changes **********


