

SA WG2 Temporary Document
Page 1

3GPP TSG-SA WG2 Meeting #128bis	S2-1810283
[bookmark: _GoBack]Sophia Antipolis, France, 20 - 24 August, 2018	(revision of S2-18xxxxx)
Source:	LG Electronics
Title:	Evaluation and conclusion of Solution 19
Document for:	Approval
Agenda Item:	6.12 Study on Enhancing Topology of SMF and UPF in 5G Networks
Work Item / Release:	FS_ETSUN / Rel-16
[bookmark: OLE_LINK1]Abstract of the contribution: This contribution provides evolution of Solution 19 and proposes conclusion for key issue 6: Latency to setup the user plane.
Discussion
This contribution proposes conclusion for Key issue 6: Latency to setup the user plane. There is only a one solution for this key issue, which is Solution 19: Reduce latency to setup the user plane. There are two alternatives in Solution 19 as follows:
-	Alternative 1: deployment based solution
-	Alternative 2: Update the RA based on UPF service area of the PDU sessions that are latency sensitive
In Alternative 1, there is no impact to exiting system so there is no need for normative work but Alternative 1 enforces the operator to align service area for the AMF, SMF and UPF for the UE to support latency sensitive services and it may limit operator's deployment option. In addition, if we consider Use Cases of this study, (especially for Use Case #2 and Use Case #3) it is hard to align service area for the AMF, SMF and UPF of the UE because these NFs may not belong to the same operator.
In Alternative 2, there are impact to AMF and SMF. However, considering services such as V2X and IMS voice services, latency sensitive services should be well supported regardless how AMFs, SMFs and UPFs are deployed in terms of their service areas.
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Therefore, we propose to evaluate Solution #19 and conclude that Alternative 2 is selected for normative work but Alternative 1 is not precluded as a deployment option for operators.

Proposal

* * * * Start of 1st Change * * * * 

[bookmark: _Toc520195124]5.2.6	Key Issue #: 6: Latency to setup the user plane
One goal of the study is to support deployments where a single SMF is not able to control the UPFs throughout the PLMN. A PDU Session may need to have two UPFs; one acting as a PSA and a second one (I-UPF) acting as a ULCL or branching function. If one SMF is not able to control both UPFs in the PDU Session, a second SMF for the PDU Session needs to be introduced.
In Rel-15, when the UE has moved outside of the Service Area of the old UPF, the I-UPF may need to be inserted, relocated, or removed. The outcome of the Rel-16 study may be that in this case also the SMF controlling this I-UPF may need to be inserted, relocated or removed. In Rel-15, the Registration Area is not composed based on the UPF Service Area(s), therefore the I-UPF may need to be relocated during the Service Request procedure. This causes delay to the UL data and especially to the DL data, since the DL data is buffered in the old UPF and the data needs to be retrieved from there to the new target UPF.  
This delay to setup the user plane when the UE returns from Idle may be critical e.g. for LLC and IMS voice services. Rel-16 can be expected to cause additional delay if the SMF controlling the I-UPF need to be relocated during the Service Request procedure.
This key issue will define solutions:
-	How to identify the delay-sensitive PDU Sessions and how the network authorizes the use of this feature.
-	How to avoid the increase of delay to setup the user plane if and when the UE moves outside of the SMF Service Area while in Idle mode.
Furthermore, while the actual performance evaluation of each solution is expected be described under the respective solution, this key issue will provide criteria how to evaluate the latency improvement to setup the user plane compared to Rel-15 when the UE moves outside of the UPF Service Area while in Idle mode.

* * * * Start of 2nd Change * * * * 

[bookmark: _Toc513647965][bookmark: _Toc519323698]6.19	Solution #19: Reduce latency to setup the user plane
[bookmark: _Toc513647966][bookmark: _Toc519323699]6.19.1	Overview
This solution addresses the key issue 6 "latency to setup the user plane", 
-	how to identify the delay-sensitive PDU Sessions and how the network authorizes the use of this feature.   
-	how to avoid the increase of delay to setup the user plane if and when the UE moves outside of the SMF Service Area while in Idle mode
The additional delay when the UE returned from IDLE can be categorized into two cases: 
-	Case 1: Additional I-UPF selection if the same SMF can still serve the UE. This is same as Rel-15. 
-	Case 2: Additional I-SMF selection if the serving SMF cannot control the N3UPF which connects to the UE serving RAN area.   
Comparing above two cases if the I-UPF is not changed, the additional SMF does not need be added or removed. So if the new I-UPF is not added/removed during the Service Request procedure, the additional latency can be reduced. The possible solutions that can solve the key issue includes:
[bookmark: _Toc513647967][bookmark: _Toc519323700]6.19.2	Description of the solution
Alternative 1: deployment based solution
The UPF that supports the latency sensitive services can be planned properly in order to avoid the I-SMF/I-UPF change during service request procedure, i.e. to align the UPF service area same as the AMF service area. Thus when the UE does not change the serving AMF, no matter how to allocate TA list to the UE, the SMF/UPF will not be changed when the mobility procedure is triggered. This deployment requires that UPF has the same area coverage as the AMF service area.
The SMF that supports the latency sensitive services can be planned properly in order to avoid the I-SMF/I-UPF change during service request procedure, e.g. to align the SMF service area same as the AMF service area. Thus when the UE does not change the serving AMF, no matter how to allocate TA list to the UE, the SMF will not be changed when the mobility procedure is triggered. This deployment requires that SMF has the same area coverage as the AMF service area.
Alternative 2: Update the RA based on UPF service area of the PDU sessions that are latency sensitive
When the UE is registered, the RA is allocated to the UE as the normal procedure. 
When one PDU Session is to be established, the SMF determines whether the PDU session is latency sensitive, e.g. based on DNN and S-NSSAI of the PDU Session, indication received from UE, PCF, AF, or based on local policy. 
The SMF selects the UPF and gets the UPF service area as the normal procedure. If the SMF determines a PDU session is latency sensitive, the SMF subscribes the UE mobility and provides the AMF with the UPF service area information. The AMF recalculates the RA based on the service area of UPF to assure that the UE will not change the UPF when the Service Request procedure is triggered. If the recalculated RA is different than the RA that has been provided to UE, the AMF triggers UE configuration update procedure to provide the new RA to UE. 
For example, the AMF allocates the Registration Area (TA1, TA2, TA3, TA4, and TA5) to the UE during the registration procedure. After the UE establishes a latency sensitive PDU Session, the SMF gets the PSA-1 service area (TA1, TA2). The SMF notifies to the AMF of PSA-1 service area information. The AMF recalculates the RA information, i.e. (TA1, TA2) is the new Registration Area allocated to the UE. The AMF notify notifies the UE of the new Registration Area via the UE configuration update procedure
During mobility procedure, AMF notifies UE new location information to the SMF. Per UE new location, the SMF determines whether the N3UPF needs be reallocated. If the N3UPF is to be reallocated, the SMF provides the AMF with the new UPF service area information. The AMF based on that information calculates the RA and notifies it to the UE via the UE configuration update procedure
[bookmark: _Toc513647968][bookmark: _Toc519323701]6.19.3	Impact of the solution to existing entities
Alternative 1: deployment based solution
· No impact on the existing entities, but has deployments restriction.
Alternative 2: Update the RA based on UPF service area of the PDU sessions that are latency sensitive. It is assumed only one PDU Session is associated with latency sensitive service. 
NOTE: 	If there are more than one PDU Session are associated with latency sensitive service, the AMF needs calculate the joint service area of all latency sensitive UPF service area. 
AMF impact: 
· The AMF needs recalculate RA based on UPF service area and triggers UE configuration update procedure to update RA.
SMF impact: 
· The SMF needs determine whether a PDU session is latency sensitive.
· The SMF sends the AMF of the UPF Service Area information to trigger the AMF recalculate the RA.
[bookmark: _Toc513647969][bookmark: _Toc519323702]6.19.4	Evaluation of the solution
Editor's note:	This clause provides an evaluation of the solution.
In Alternative 1, the latency sensitive services can be supported by the well-planned deployment, i.e. the AMF, SMF and UPF serving the UE have the same service area. However, for Use Case #2 and Use Case #3 in clause 5.1, it is hard to align all the service area for the AMF, SMF and UPF for the UE because these NFs may not belong to the same operator.
On the other hand, Alternative 2 can support the latency sensitive services for all Use Cases in clause 5.1. In addition, there is no deployment restriction, which means Alternative 2 gives operators flexibility for deployments. 

* * * * Start of 3rd Change * * * * 

[bookmark: _Toc520195280]7	Conclusions
Editor's note:	This clause is intended to list interim or/and final conclusions, which have been agreed during the course of the study item activities.
For Key Issue 6: Latency to setup the user plane:
-	Solution #19 Alternative 2 is selected for normative work to support the latency sensitive services. However, Solution #19 Alternative 1 is not precluded as a deployment option.

 * * * * End of Changes * * * *
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