SA WG2 Temporary Document	
SA WG2 Meeting #128BIS	S2-188231188449
20 - 24 August 2018, Sophia Antipolis, France	(revision of S2-188231) 

Source:	Huawei, HiSilicon 
Title:	New key issue and solution for the enhancement of PDB provision
Document for:	Approval
Agenda Item:	6.20
Work Item / Release:	FS_5G_URLLC
Abstract of the contribution: This paper intends to add a new key issue and solution for the enhancement of PDB provision. 
Discussion
1. Add a new key issue for the enhancement of PDB provisioning: 
PDB is defined in clause 5.7.3.4 in TS23.501 to support the requirement in terms of packet delivery latency: 
The Packet Delay Budget (PDB) defines an upper bound for the time that a packet may be delayed between the UE and the UPF that terminates the N6 interface. In the case of 3GPP access, the PDB is used to support the configuration of scheduling and link layer functions (e.g. the setting of scheduling priority weights and HARQ target operating points). 


Figure 1 Division of PDB between the UE and the Anchor UPF
As shown in the figure, E2E PDB is composed of AN part delay and CN part delay. In current TS, the PDB received by NG-RAN is the end-to-end delay (from UE to anchor UPF), and there is a NOTE under the table in clause 5.7.4 in  TS 23.501, which clarify the RAN can assume CN PDB is 1ms:
NOTE 4:	A delay of 1 ms for the delay between a UPF terminating N6 and a 5G-AN should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface.
In real deployment, the delay between a UPF terminating N6 and an NG-RAN could be vary depends on different topology between specific UPF and RAN node, e.g. 1.5ms, 1ms or 0.5ms. But the above NOTE gives a strong limitation to operator’s deployment that for these 5QIs, the Anchor UPF MUST be deployed at a place whose CN delay should be smaller than 1ms.
As long as the E2E PDB can be satisfied, operators may choose the location for UPF deployments considering different aspects. For example, in some deployments, the operators may want to deploy the UPF as high as possible to cover more areas, or, if the environment allows, to deploy the UPF very close to the RAN nodes to save more delay budgets for RAN scheduling. In both cases, the CN PDB will not be a fixed value depends on the deployment environment and stratagy. 
For a URLLC QoS flow, considering the PDB is very limited, which bring very stringent requirements on both deployment of Anchor UPF and scheduling on air interface, if the CN PDB can be calculate more accurate, (instead of assuming 1ms always), then:
1. For a specific QoS flow, if the CN PDB can be less than 1ms, then RAN node can get more budget to scheduling the packet.
2. If the operator cannot deploy an Anchor UPF at a site that can satisfy 1ms CN PDB, it can still possible to fulfill the E2E PDB by request RAN to schedule the packet in a smaller RAN PDB according to the feasible CN PDB. So the network deployment can be more flexible.
In short, if the PDB for radio interface (i.e. Access Network PDB) for a QoS Flow can be derived based on the actual PDB between a UPF terminating N6 and a NG RAN node (i.e. CN PDB) which will be very likely different from 1ms, RAN can get a more accurate AN PDB for a QoS Flow for more flexible scheduling. 
This contribution proposes to add a new key issue to enhance the provision of PDB:
In order to achieve the low latency requirements of URLLC services, the following aspects on QoS control should be studied:
  - How to enable the RAN node to obtain a more accurate Access Network PDB (i.e. packet delay budget between the UE and the RAN).
2. Solutions for the enhancement of PDB provisioning during the PDU Session Establishment /Modification procedures and Service Request procedure are proposed for the key issue. 
Proposal
It is proposed to update TR 23.725 as follows:
*******FIRST CHANGE*******
[bookmark: _Toc516465365][bookmark: _Toc515977966][bookmark: _Toc515978351][bookmark: _Toc515977955][bookmark: _Toc515978340]5.X	Key Issue #X: Division of E2E PDB 
5.X.1	Description

  .
In different deployments, the delay between RAN nodes and PSA UPFs can be different. Considering the deployment variety, how to divide the PDB of QoS Flow into CN part PDB and AN part PDB need to be investigated.
*******SECOND CHANGE*******
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*******END OF CHANGE*******
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3. N2 Session Request (N2 SM Info (QFI, PDB, CN PDB))
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1. Steps 1-10 of UE triggered Service Request procedure in clause 4.2.3.2 in TS 23.502, or 

steps 1- 10 of UE requested PDU Session Establishment procedure in clause 4.3.2.2.1 in TS 23.502, or

steps 1a-3a of UE or network requested PDU Session Modification procedure in clause 4.3.3.2 in TS 23.502

2b. Namf_Communication_N1N2MessageTransfer (N1 SM Info, N2 SM Info (QFI, PDB, CN PDB))

4.  Steps 13-22b of UE triggered Service Request procedure in clause 4.2.3.2 in TS 23.502, or

steps 13 - 20 of UE requested PDU Session Establishment Procedure in clause 4.3.2.2.1 in TS 23.502, or

steps 5-13 of UE or network requested PDU Session Modification procedure in clause 4.3.3.2 in TS 23.502

NRF

2a. Nsmf_PDUSession_UpdateSMContext Response (N2 SM Info (QFI, PDB, CN PDB))
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