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Discussion
1. Introduction
In SA2, the QoS related to 5G has been discussed. Some interim agreements for QoS framework of 5G are made in SA2#117 meeting. In this contribution, we focus on principles for QoS in RAN based on some agreements of SA2 and provide our view on it.

2. Discussion

2.1 QoS rule and QoS profile
In [1], interim agreements related to QoS rule and QoS profile are as follows:
	3a.
A default QoS rule shall be provided at PDU Session establishment to UE. Pre-authorised QoS rules may be provided at PDU Session establishment to UE.
NOTE 1:
A pre-authorised QoS rule is any QoS rule (different from the Default QoS rule) provided at PDU Session establishment.
Editor's note:
QoS related signalling to the UE for non-3GPP access is FFS.

3b.
The NAS-level QoS profiles of the QoS rules provided at PDU Session establishment to the UE shall also be provided at PDU Session establishment to the RAN using NG2 signalling. QoS rules can be provided at PDU Session establishment to a NG AN based on non-3GPP access (e.g. depending on access capabilities) using NG2 signalling.
Editor's note:
It is FFS whether RAN needs to be aware which QoS rule is the Default QoS rule.

3c.
QoS rule consists of NAS-level QoS profile (A- or B-type), packet filters and precedence order.

3d.
To a UE connected via NG RAN based on 3GPP access, the signalled QoS rules are provided using NG1 signalling. To a UE connected via NG AN based on non-3GPP access, the signalled QoS rules may be provided using NG1 signalling.
NOTE 2:
In this release it is assumed that UEs that access the NextGen CN over non-3GPP access utilise the 3GPP NAS signalling.

Editor's note:
The bullet 3d above is the working assumption made by SA2 and can be reviewed in case RAN groups identify a scenario where AS awareness of packet filters is required.
…
10.1.1.
In the downlink the (R)AN binds QoS Flows onto access-specific resources based on the NG3 marking and the corresponding QoS characteristics provided via NG2 signalling, also taking into account the NG3 tunnel associated with the downlink packet. Packet filters are not used for binding of QoS Flows onto access-specific resources in (R)AN.
…

11.
Some User plane QoS markings are scalar values that have standardized QoS characteristics (referred to as A-type QoS profile).
12.
Some User plane QoS markings are scalar values that point to dynamic QoS parameters signalled over NG2 (referred to as B-type QoS profile).
NOTE 7:
The value of the QoS marking indicates the type of associated QoS profile (A- or B-type).
13.
QoS parameters may include the following:

a.
Maximum Flow Bit Rate.
b.
Guaranteed Flow Bit Rate.
c.
Priority level.
d.
Packet Delay Budget.
e.
Packet Error rate.
f.
Admission control.
NOTE 8:
Parameters c, d), e) apply for both bullets #11 and #12. Parameters a), b), f) apply only to bullets #12.
…


According to 3a, 3b and 3d, the QoS rules are provided at PDU Session establishment to the UE using NAS signalling while the NAS-level QoS profiles of the QoS rules are provided at PDU Session establishment to the RAN using NG-C signalling. Also, according to 10.1.1, the gNB binds QoS Flows onto access-specific resources based on the corresponding QoS characteristics provided via NG-C signalling and user plane marking, taking into account the NG-U tunnel associated with the downlink packet. QoS characteristics are the NAS-level QoS profiles provided via NG-G signalling.
Observation 1: RAN can receive NAS-level QoS profiles rather than QoS rules at PDU Session establishment using NG-C signalling.

Through 3c, we can know that the QoS rule consists of NAS-level QoS profile, packet filters and precedence order. There are two NAS-level QoS profile types: A and B. A type QoS profile has standardized QoS characteristics as mentioned in 11. B type QoS profile points to dynamic QoS parameters signalled over NG-C according to agreement 12. In accordance with agreement 13 and Note 8, each NAS-level QoS profile may include the following QoS parameters:
· A type QoS profile
· Priority Level

· Packet Delay Budget

· Packet Error Rate

· B type QoS profile

· Maximum Flow Bit Rate

· Guaranteed Flow Bit Rate

· Priority Level

· Packet Delay Budget

· Packet Error Rate

· Admission Control

Observation 2: The content of QoS rule is NAS-level QoS profile, packet filters and precedence order.

Observation 3: A type QoS profile may include Priority Level, Packet Delay Budget and Packet Error Rate.

Observation 4: B type QoS profile may include Maximum Flow Bit Rate, Guaranteed Flow Bit Rate, Priority Level, Packet Delay Budget, Packet Error Rate and Admission Control.
2.2 UL/DL rate limitation per UE
In [1], interim agreement related to UL/DL rate limitation per UE is as follows:
	8.
The AN shall enforce Max bit rate limit in UL and DL per UE for flows that do not require guaranteed flow bit rate.
Editor's note:
It is FFS which type of flows the AN applies rate limitation on.
Editor's note:
How to handle UL rate limitation per UE when the UE has access over non-3GPP AN and when the UE has access over multiple ANs including 3GPP and non-3GPP ANs is FFS

Editor's note:
UL Rate limitation requirements for the UE is FFS.


Max bit rate limit in UL and DL per UE for flows that do not require guaranteed flow bit seems to be very similar to the UE-AMBR value in LTE. The UE-AMBR limits the aggregate bit rate that can be expected to be provided across all Non GBR bearers of a UE and the E-UTRAN enforces the UE-AMBR in uplink and downlink [2]. The difference between two values is the level of the granularity because the bearer concept as LTE is not considered in the NGC. When the eNB receives the UE-AMBR, it shall store and use the received UE-AMBR for non-GBR Bearers for the concerned UE. Likewise, the RAN shall use the Max bit rate limit in UL and DL per UE for flows that do not require guaranteed flow bit rate. It is FFS how the RAN obtains Max bit rate limit in UL and DL per UE for flows that do not require guaranteed flow bit rate.
Observation 5: The RAN shall use the Max bit rate limit in UL and DL per UE for flows that do not require guaranteed flow bit rate.
Observation 6: It is FFS how the RAN obtains Max bit rate limit in UL and DL per UE for flows that do not require guaranteed flow bit rate.

3. Conclusion
In this contribution, we focused on principles for QoS in RAN based on some agreements of SA2 and provided our view on it. We provide some observations related to QoS in RAN based on some agreements of SA2 as follows:
Observation 1: RAN can receive NAS-level QoS profiles rather than QoS rules at PDU Session establishment using NG-C signalling.
Observation 2: The content of QoS rule is NAS-level QoS profile, packet filters and precedence order.

Observation 3: A type QoS profile may include Priority Level, Packet Delay Budget and Packet Error Rate.

Observation 4: B type QoS profile may include Maximum Flow Bit Rate, Guaranteed Flow Bit Rate, Priority Level, Packet Delay Budget, Packet Error Rate and Admission Control.
Observation 5: The RAN shall use the Max bit rate limit in UL and DL per UE for flows that do not require guaranteed flow bit rate.

Observation 6: It is FFS how the RAN obtains Max bit rate limit in UL and DL per UE for flows that do not require guaranteed flow bit rate.
For the TP considering these observations, the following proposal is kindly suggested to RAN3:
Proposal: It is proposed to agree the TP [3] for TR 38.801.
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