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Abstract of the contribution: This paper proposes to add a new solution for KI#6 Division of E2E PDB. 
1. Discussion
This solution is proposed based on the two following observations:
Observation-1: the RAN node is possibly connected to any UPF within the PLMN. Therefore, even for the same UPF, the CN Tunnel delay to different RAN node varies.

Observation-2: the load of uplink and downlink data transmission can be quite different. E.g. it is possible that the downlink data transmission has bigger tunnel transmission delay than uplink data.

Based on the observations above, it is proposed that:
1. A PDB to CN Tunnel named CN Tunnel PDB needs to be determined. A CN Tunnel PDB information is used by SMF to determine the CN Tunnel PDB.
2. The CN Tunnel PDB information defines the specific CN Tunnel PDB per UL/DL, and/or location of UPF (e.g. identified by selected UPF’s identifier or DNAI), and/or location of RAN node (e.g. identified by RAN node id or Tracking Area Id)

3. The CN Tunnel PDB is sent to RAN node by SMF at PDU Session Establishment/Modification procedure;
4. Based on the CN Tunnel PDB and the PDB corresponding to URLLC QoS flow, the RAN node can derive the delay time at radio interface and further the scheduling strategy for UL/DL data transmission at radio interface.
5. The CN Tunnel PDB information can be stored as a part of user’s subscription or policy data.

Change proposal
The following is proposed to be added in TR. 23.725
************************Start of Change*********************

6.x
Solution #x for Key Issue #6: Division of E2E PDB
6.x.1
Functional Description

In order to determine a more reasonable delay value on both CN tunnel and radio interface, it is proposed to introduce a dynamic mechanism that the SMF can send the CN Tunnel PDB to RAN node per PDU session establishment/modification.
Table-1 CN Tunnel PDB information

	UPF location (e.g. identified by selected UPF’s identifier, or DNAI)
	RAN node location (e.g. identified by RAN node id or Tracking Area id)
	CN Tunnel Delay

	DNAI = 001
	TAI = 001
	Uplink: 1ms; Downlink:1.5ms

	DNAI = 001
	TAI = 002
	Both UL and DL: 1ms

	Selected UPF’s identifier = 001
	TAI=003
	Both UL and DL: 0.8ms


A CN Tunnel PDB information as shown in table-1 is used by SMF to determine the CN Tunnel PDB.A PDB to CN Tunnel, named CN Tunnel PDB, needs to be determined. 
This solution has the following characteristics:
· The CN Tunnel PDB information define the specific CN Tunnel PDB per UL/DL based on location of UPF, and/or location of RAN node (in term of RAN node id or Tracking Area Id), network load, etc.
· The CN Tunnel PDB is sent to RAN node by SMF at PDU Session Establishment/Modification procedure;
· Based on the CN Tunnel PDB and the e2e PDB corresponding to URLLC QoS flow, the RAN node can derive the delay time at radio interface and further the scheduling strategy for UL/DL data transmission at radio interface.
· The CN Tunnel PDB information can be stored as a part of user’s subscription or policy data.

6.x.2
Procedures

6.x.2.1
CN Tunnel PDB allocation during PDU session establishment

Comparing to existing PDU Session Establishment in clause 4.3 in TS 23.502, the change to existing PDU Session Establishment procedure includes:

-  The SMF determines the CN Tunnel PDB value based on CN Tunnel PDB information which is sent by PCF in step-7;
-  The SMF sends the CN Tunnel PDB to RAN node in step-11. 
-  The RAN node may use the CN Tunnel PDB to determine the SPS on radio interface (out of SA2 scope).
6.x.2.2
CN Tunnel PDB updating during PDU session modification

The CN Tunnel PDB can be updated by SMF e.g. due to network load change, user’s policy change. 
Compare to existing PDU Session Modification in clause 4.3 in TS 23.502, The change to existing PDU Session Establishment procedure includes:

-  The SMF determines the change of CN Tunnel PDB in step 1d;

-  The SMF sends the CN Tunnel PDB to RAN node in step-3/4. 
-  The RAN node may use the CN Tunnel PDB to update the SPS on radio interface (out of SA2 scope).
6.x.3
Impact on existing entities and interfaces

UE:

None
NG-RAN:

Determine the delay in radio interface based on CN Tunnel PDB and QoS flow PDB.
SMF:

-
Determine the CN Tunnel PDB value based on one or more of the following: CN Tunnel PDB information in user policy, network load, UPF and RAN node location.

-
send the CN Tunnel PDB to RAN node in PDU Session Establishment/Modification procedure.

UPF:

-
None

PCF:

   -  May provide subscribed CN Tunnel PDB information to SMF during PDU Session Establishment/Modification.
6.x.4
Solution Evaluation

This solution is to flexibly provide a more reasonable data transmission delay in N3 Tunnel (CN Tunnel Delay) to make RAN adjust its data transmission budget in radio interface. It fully reuses existing mechanism and procedure with minimum impact.
************************End of Change*********************
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