3GPP TSG-RAN WG3 #123
R3-240372
26th Feb – 1st Mar 2024
Athens, Greece
Agenda item:

9.1.9.1
Source:
LG Electronics Inc.
Title:
Discussion on separate DL and UL PDU Set QoS parameters
Document for:

Discussion
1. Introduction
In the RAN3#121bis meeting, RAN3 sent the LS [1] to SA2 to request feedback on whether separating all DL and UL PDU Set QoS parameters, some of them from 5GC, is necessary. In this meeting, RAN3 receives the reply LS [2] from SA2. In this contribution, we focus on whether RAN3 specifications need to be modified based on the SA2’s feedback and provide our view.

2. Discussion
An incoming LS from SA2 includes the content related to provisioning separate DL and UL PDU Set QoS parameters to NG-RAN as follows:

	1. Overall Description:

SA2 would like to thank RAN3 for the LS on provisioning separate DL and UL PDU Set QoS Parameters to NG-RAN and would like to provide the following feedback:

SA2 agreed to update TS 23.501 to reflect that SMF may provide DL and/or UL parameters separately for PSDB, PSER, and PSIHI per QoS flow to NG-RAN.
2. Actions:

To RAN3: 

ACTION: 
SA2 kindly asks RAN3 to take the above into account and to update RAN3 specifications accordingly.

3. Date of Next TSG SA WG2 Meetings:

TSG-SA2 Meeting #160 Adhoc-e
22-29 January 2024
e-meeting

TSG-SA2 Meeting #161

26 February-1 March 2024
Athens, Greece


According to SA2’s agreement, the SMF may provide DL and/or UL parameters separately for PSDB, PSER, and PSIHI per QoS flow to NG-RAN. Also, this agreement is reflected in TS 23.501 [3], as highlighted in yellow:
	5.7.7
PDU Set QoS Parameters

5.7.7.1
General

PDU Set QoS Parameters are used to support PDU Set based QoS handling in the NG-RAN. At least one PDU Set QoS Parameter shall be sent to the NG-RAN to enable PDU Set based QoS handling.

The following PDU Set QoS Parameters are specified:

1.
PDU Set Delay Budget (PSDB).

2.
PDU Set Error Rate (PSER).

3.
PDU Set Integrated Handling Information (PSIHI).

For a given QoS Flow, the values of PSDB, PSER and PSIHI can be different for UL and DL.
The QoS Profile may include the PDU Set QoS Parameters described in this clause (see clause 5.7.1.2) for UL and/or DL direction. The PCF determines the PDU Set QoS Parameters based on information provided by AF and/or local configuration. The PDU Set QoS parameters are sent to the SMF as part of PCC rule. The SMF sends them to NG-RAN as part of the QoS Profile.

If the NG-RAN receives PDU Set QoS Parameters, it enables the PDU Set based QoS handling and applies PDU Set QoS Parameters as described in TS 38.300 [27], TS 38.413 [34] and TS 38.331 [51].

5.7.7.2
PDU Set Delay Budget

The PDU Set Delay Budget (PSDB) defines an upper bound for the delay that a PDU Set may experience for the transfer between the UE and the N6 termination point at the UPF, i.e. the duration between the reception time of the first PDU (at the N6 termination point for DL or the UE for UL) and the time when all PDUs of a PDU Set have been successfully received (at the UE for DL or N6 termination point for UL). PSDB applies to the DL PDU Set received by the PSA UPF over the N6 interface, and to the UL PDU Set sent by the UE.

NOTE:
To enable support for PSDB, it is required that a maximum inter arrival time between the first received PDU and the last received PDU of a PDU Set complies with SLA. This maximum inter arrival time does not exceed PSDB. NG-RAN behaviour when the SLA is not fulfilled is out of scope of this specification.

A QoS Flow is associated with at most one PDU Set Delay Budget value per direction. PSDB is an optional parameter that may be provided by the PCF. The provided PSDB can be used by the NG-RAN to support the configuration of scheduling and link layer functions.

When the PSDB is available, the PSDB supersedes the PDB for the given QoS Flow.

The AN PSDB is derived at NG-RAN by subtracting CN PDB (as described in clause 5.7.3.4) from the PSDB.

5.7.7.3
PDU Set Error Rate

The PDU Set Error Rate (PSER) defines an upper bound for the rate of PDU Sets that have been processed by the sender of a link layer protocol (e.g. RLC in RAN of a 3GPP access) but that are not successfully delivered by the corresponding receiver to the upper layer (e.g. PDCP in RAN of a 3GPP access). Thus, the PSER defines an upper bound for a rate of non-congestion related PDU Set losses. The purpose of the PSER is to allow for appropriate link layer protocol configurations (e.g. RLC and HARQ in RAN of a 3GPP access).

NOTE 1:
In this Release, a PDU Set is considered as successfully delivered only when all PDUs of a PDU Set are delivered successfully.

NOTE 2:
How RAN enforces PSER is up to RAN implementation.

A QoS Flow is associated with at most one PDU Set Error Rate value per direction. PSER is an optional parameter. If the PSER is available, the PSER supersedes the PER.

5.7.7.4
PDU Set Integrated Handling Information

The PDU Set Integrated Handling Information (PSIHI) indicates whether all PDUs of the PDU Set are needed for the usage of the PDU Set by the application layer in the receiver side. PSIHI is an optional parameter. A QoS Flow is associated with at most one PSIHI value per direction.


Observation: The PSDB, PSER, and PSIHI values per QoS flow can differ for DL and UL.
In the latest TS 38.413 [4], the SMF provides the NG-RAN node with the PSDB, PSER, and PSIHI optionally to the NG-RAN node as below:
	9.3.1.264
PDU Set QoS Parameters
This IE defines the PDU Set QoS Parameters to be applied to a QoS flow.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

PDU Set Packet Delay Budget

O
Extended Packet Delay Budget  9.3.1.135
PDU Set Delay Budget as specified in TS 23.501 [9].

PDU Set Error Rate

O
Packet Error Rate

9.3.1.81
PDU Set Error Rate as specified in TS 23.501 [9].

PDU Set Integrated Handling Information

O

ENUMERATED (true, false, …)
PDU Set Integrated Handling Information as specified in TS 23.501 [9].




Considering the above observation, each IE needs to be divided into downlink IE and uplink IE as follows:
	9.3.1.264
PDU Set QoS Parameters
This IE defines the PDU Set QoS Parameters to be applied to a QoS flow.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

DL PDU Set Packet Delay Budget

O
Extended Packet Delay Budget  9.3.1.135
PDU Set Delay Budget as specified in TS 23.501 [9].

UL PDU Set Packet Delay Budget
O
Extended Packet Delay Budget  9.3.1.135
PDU Set Delay Budget as specified in TS 23.501 [9].
DL PDU Set Error Rate

O
Packet Error Rate

9.3.1.81
PDU Set Error Rate as specified in TS 23.501 [9].

UL PDU Set Error Rate

O

Packet Error Rate

9.3.1.81

PDU Set Error Rate as specified in TS 23.501 [9].

DL PDU Set Integrated Handling Information

O

ENUMERATED (true, false, …)
PDU Set Integrated Handling Information as specified in TS 23.501 [9].

UL PDU Set Integrated Handling Information

O

ENUMERATED (true, false, …)

PDU Set Integrated Handling Information as specified in TS 23.501 [9].




Proposal 1: The PSDB, PSER, and PSIHI IEs described in NGAP should be divided into downlink and uplink IEs.

Above PDU Set QoS parameters can be provided to target or new NG-RAN node through XnAP HANDOVER REQUEST or XnAP RETRIEVE UE CONTEXT RESPONSE message [5]. Also, they can be sent to the gNB-DU or the gNB-CU-UP via F1AP UE CONTEXT SETUP/MODIFICATION REQUEST [6] or E1AP BEARER CONTEXT SETUP/MODIFICATION REQUEST message [7]. Therefore, PDU Set QoS parameters defined in Xn, F1, and E1 specifications should be divided into downlink and uplink IEs as below:
	TS 38.423
9.2.3.203
PDU Set QoS Parameters

This IE defines the PDU Set QoS Parameters to be applied to a QoS flow.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

DL PDU Set Delay Budget

O

Extended Packet Delay Budget

9.2.3.113

PDU Set Delay Budget as defined in TS 23.501 [7].

UL PDU Set Delay Budget

O

Extended Packet Delay Budget

9.2.3.113

PDU Set Delay Budget as defined in TS 23.501 [7].

DL PDU Set Error Rate

O
Packet Error Rate

9.2.3.13

PDU Set Error Rate as defined in TS 23.501 [7].

UL PDU Set Error Rate
O
Packet Error Rate

9.2.3.13
PDU Set Error Rate as defined in TS 23.501 [7].
DL PDU Set Integrated Handling Information

O
ENUMERATED(true, false, …)

PDU Set Integrated handling Information as defined in TS 23.501 [7].

UL PDU Set Integrated Handling Information

O

ENUMERATED(true, false, …)
PDU Set Integrated handling Information as defined in TS 23.501 [7].

TS 38.473
9.3.1.319
PDU Set QoS Parameters
This IE defines the PDU Set QoS Parameters to be applied to a QoS flow.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

DL PDU Set Delay Budget
O
Extended Packet Delay Budget 9.3.1.145
PDU Set Delay Budget as defined in TS 23.501 [21].

UL PDU Set Delay Budget

O

Extended Packet Delay Budget 9.3.1.145

PDU Set Delay Budget as defined in TS 23.501 [21].
DL PDU Set Error Rate
O
Packet Error Rate 9.3.1.52

PDU Set Error Rate as defined in TS 23.501 [21].
UL PDU Set Error Rate

O

Packet Error Rate 9.3.1.52

PDU Set Error Rate as defined in TS 23.501 [21].
DL PDU Set Integrated Handling Information
O
ENUMERATED(true, false, …)
PDU Set Integrated Handling Information as defined in TS 23.501 [21].
UL PDU Set Integrated Handling Information

O

ENUMERATED(true, false, …)
PDU Set Integrated Handling Information as defined in TS 23.501 [21].
TS 37.483
9.3.1.143
PDU Set QoS Parameters

This IE defines PDU Set QoS parameters to be applied to a QoS flow.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

DL PDU Set Delay Budget

O

Extended Packet Delay Budget

9.3.1.79 

The PDU Set Delay Budget is specified in TS 23.501 [20].

UL PDU Set Delay Budget

O

Extended Packet Delay Budget

9.3.1.79 

The PDU Set Delay Budget is specified in TS 23.501 [20].

DL PDU Set Error Rate
O

Packet Error Rate

9.3.1.48

The PDU Set Error Rate is specified in TS 23.501 [20].
UL PDU Set Error Rate

O

Packet Error Rate

9.3.1.48


The PDU Set Error Rate is specified in TS 23.501 [20].
DL PDU Set Integrated Handling Information
O

ENUMERATED (true, false, …)

The PDU Set Integrated Handling Information is specified in TS 23.501 [20].
UL PDU Set Integrated Handling Information

O

ENUMERATED (true, false, …)

The PDU Set Integrated Handling Information is specified in TS 23.501 [20].



Proposal 2: The PSDB, PSER, and PSIHI IEs defined in XnAP, F1AP, and E1AP should be divided into downlink and uplink IEs.
3. Conclusion
In this contribution, we focused on whether RAN3 specifications need to be modified based on the SA2’s feedback and provided our view. The following proposals are kindly suggested to RAN3:

Proposal 1: The PSDB, PSER, and PSIHI IEs described in NGAP should be divided into downlink and uplink IEs.

Proposal 2: The PSDB, PSER, and PSIHI IEs defined in XnAP, F1AP, and E1AP should be divided into downlink and uplink IEs.
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