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1
Introduction

5G QoS concepts have been developed during the study item phase in SA2, RAN2, RAN3.
Latest status of discussions can be seen in 23.501 (current available version is 0.3.1) [1].
It is expected that RAN2 will take care of stage 2 description of 5G QoS concepts in TS 38.300.

This document looks at the latest version of 23.501 [1] and deduces consequences from RAN3 on a stage 3 level.
2
Discussion

2.1
5G QoS Principles – RAN3 aspects
For RAN3 aspects, 5G QoS can be summarised as follows:
1.
A QoS flow is the finest granularity of QoS differentiation in a PDU session. A per QoS flow QoS indication needs to be provided within a PDU Session descriptor on NG-C.

2.
A QoS flow is identified by a QoS Flow ID (QFI) and shall be unique in a PDU Session

3.
QFI is carried in the NG-U header.

4.
Different types of payload can be provided in a PDU Session (per QoS flow?): IP, Ethernet, non-IP.

5.
A standardised set of QFIs will be defined (A-type)

6.
All QoS flows (GBR and non GBR) are associated with 5QI (5G QoS Indicator) and ARP (Allocation and Retention Priority)

Note: Relation between 5QI and QFI is not entirely clear.

7.
Each GBR flow is associated with a Guaranteed Flow Bit Rate (GFBR, UL and DL) and a Maximum Flow Bit Rate (MFBR, UL and DL) and  Notification Control.
8.
GBR QoS flow parameters are signalled over NG-C every time the user plane is activated, non-GBR QoS flows parameters may be pre-configured, i.e. do not have to be sent on NG-C at user plane activation (or are preconfigured via O&M or via NG-C Setup? Who knows. But this is only an option, as it seems.)
9.
Discussions on default QoS flow still needs to continue. It appears that RAN2 assumes the knowledge of such an explicitly indicated QoS flow. This aspect is not handled in this paper.
10. For A-type QoS flows, all the necessary QoS profile(s) (i.e. QoS Parameters) are either sent to (R)AN via N2 at time of PDU Session establishment or when the user plane of the PDU session is activated and no additional signaling is required at the time traffic for the corresponding QoS flows start, or the QoS profiles are pre provisioned or standardized and no N2 signaling is required. [Quote from 23.501]
It appears that this text needs some revision and it is expected that the A-/B-type terminology will be under discussion at SA2#120.
At least, it should be ensured that admission control is also possible for non-GBR flows.
11.
For B-type QoS flows, all the necessary QoS profile(s) (i.e. 5G QoS characteristics using either 5QI or individual provided and QoS Parameters) are sent to (R)AN with N2, N7, N11 signaling. B-Type QoS Flows can be added or removed dynamically via signaling during the PDU session. [Quote from 23.501] 
For (non-standardized) 5QIs the respective performance characteristics (so far 23.501 lists GBR/non-GBR, Priority Level, Packet Delay Budget, Packet Error Rate) are explicitly signaled to RAN. This aspects is not handled in this paper.
2.1
5G QoS Principles – stage 3 aspects – NG and Xn
Following the principles listed above, a QoS Flow descriptor on NG-C and Xn-C might look like as follows:
<<<<<<<<<<<<<<<<<<<< Text Proposal Start >>>>>>>>>>>>>>>>>>>>

x.y.z1
QoS Flow Level Parameters
This IE defines the QoS to be applied to a QoS flow.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	5QI
	M
	
	INTEGER (0..255)
	5G QoS Indicator defined in TS 23.501 [x1].

Logical range and coding specified in TS 23.501 [x1].
	–
	–

	Allocation and Retention Priority
	M 
	
	<reference>
	Note: Details FFS, but expected similar to 4G
	–
	–

	Non-standardised QoS Flow descriptor
	O
	
	<reference>
	Note: This “B-type” QoS flow descriptor needs more discusson
	
	

	GBR QoS Flow Information
	O
	
	x.y.z2
	This IE applies to GBR bearers only and shall be ignored otherwise.
	–
	–


x.y.z2
GBR QoS Flow Information

This IE indicates the maximum and guaranteed bit rates of a GBR QoS flows for downlink and uplink.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Maximum Flow Bit Rate Downlink
	M
	
	x.y.z3
	Maximum Bit Rate in DL.

Details in TS 23.501 [x1].
	–
	–

	Maximum Flow Bit Rate Uplink
	M
	
	x.y.z3
	Maximum Bit Rate in UL.

Details in TS 23.501 [x1].
	–
	–

	Guaranteed Flow Bit Rate Downlink
	M
	
	x.y.z3
	Guaranteed Bit Rate (provided that there is data to deliver) in DL.

Details in TS 23.501 [x1].
	–
	–

	Guaranteed Flow Bit Rate Uplink
	M
	
	x.y.z3
	Guaranteed Bit Rate (provided that there is data to deliver).

Details in TS 23.501 [x1].
	–
	–


x.y.z3
Bit Rate

This IE indicates the number of bits delivered by NG RAN in UL or to NG RAN in DL within a period of time, divided by the duration of the period. It is used, for example, to indicate the maximum or guaranteed bit rate for a GBR QoS flow, or an aggregated maximum bit rate.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Bit Rate
	M
	
	INTEGER (0..<tbd>)
	The unit is: bit/s


<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>

3
Proposal
It is proposed regard this paper as a baseline documentation of the current RAN3 discussion. Once discussions and stage 3 specification work are mature enough, the text proposal included in section 2.1 may serve as input for the stage 3 TSs. 
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