3GPP TSG-RAN WG3# NR Adhoc 1801                                             
                     R3-180070
Sophia Antipolis, France, 22– 26 January 2018
Agenda item:
10.1.1
Source:
Nokia, Nokia Shanghai Bell 
Title: 
                   Correction of QoS Profile for TS 38.413
Document for:
Approval
1 Description
Averaging Window
There are two types of averaging window being considered by SA2 which involve the gNB:
· Averaging window to compute the UE-AMBR and Session AMBR of non GBR flows (1),
· Averaging window to compute the GFBR and MFBR of GBR flows (2) 
The status of these two types is quite different.
For (1) only standardized values are considered by SA2. According to SA2 pCR in [3]:
The subscribed Session-AMBR is a subscription parameter which is retrieved by the SMF from UDM…. The Session-AMBR limits the aggregate bit rate that can be expected to be provided across all Non-GBR QoS flows for a specific PDU session. The Session-AMBR is measured over an AMBR averaging window which is a standardized value.
And also in [3]:

The UE-AMBR limits the aggregate bit rate that can be expected to be provided across all Non-GBR QoS flows of a UE.... The subscribed UE-AMBR is a subscription parameter which is retrieved from UDM and provided to the (R)AN by the AMF. The UE-AMBR is measured over an AMBR averaging window which is a standardized value.

Also note that at last SA2#124, SA2 further agreed in [6] that the AMBR averaging window will be the same standardized value for both Session-AMBR and UE-AMBR. 
This common standardized value will be captured in TS 23.501. There is therefore no need to introduce any signaling over NG for RAN3.
Proposal 1: there is no impact on RAN3 protocol for the Averaging Window for AMBR.

Even though (2) is currently intended for GBR flows as per [4], protocol wise it could be included at flow level to be more future proof.
For (2) the QoS characteristics of GBR flows can be specified either as standardized (with 5QI) or as non-standardized QoS characteristics. There are therefore two cases:
· For standardized QoS characteristics, standardized default averaging window values are provided in [4] to be captured in table 5.7.4-1 of TS 23.501. However, in [4] SA2 clearly indicates that it is possible to override these “standardized averaging window values” if “signaled averaging window values” are received. Therefore, this flow averaging window impacts RAN3 protocols. 
· For non-standardized QoS characteristics, the values in table 5.7.4-1 don’t apply and therefore the flow averaging window must be signaled.

In summary, we conclude from above that RAN3 NGAP protocol should foresee to signal flow averaging window values not only for GBR flows with non-standardized QoS characteristics but also for GBR flows with standardized QoS characteristics as clearly explained in [4]. Currently only the first case is covered by RAN3 because the Averaging Window IE is included in the Non-standardized QoS flow descriptor IE only as shown in section 9.3.1.29 of TS 38.413 shown here-below:
9.3.1.29
Non-standardised QoS Flow Descriptor

This IE indicates the QoS parameters for a Non-standardised QoS flow for downlink and uplink.

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

	Non-standardised QoS Flow Descriptor
	
	
	
	

	>Resource Type
	M
	
	ENUMERATED(GBR, Non-GBR)
	

	>Priority Level
	M
	
	<ref>
	For details see TS 23.501 [9].

	>Packet Delay Budget
	M
	
	<ref>
	For details see TS 23.501 [9].

	>Packet Error Rate
	M
	
	<ref>
	For details see TS 23.501 [9].

	>Averaging Window
	O
	
	<ref>
	For details see TS 23.501 [9].


We therefore need to introduce the second case involving GBR flows with standardized QoS Characteristics. This is all the more important that this second case is likely to be the prevailing case. For example, one can expect operators to prefer using standardized QoS characteristics for GBR flows in their network in order to guarantee similar user experience in roaming scenarios when using guaranteed bit rate services (with SLA, etc..).

Proposal 2: correct the flow Averaging Window in TS 38.413 to make sure that an Averaging Window value can also be signaled over NGAP in the case of GBR flows using standardized QoS Characteristics.
Case of priority Level

In tdoc [5] the same consideration has been agreed by SA2 for the priority level parameter: the priority level can be signaled together with a standardized or pre-configured 5QI and in this case it overrides the standardized (i.e. table 5.7.4-1 of TS 23.501) or pre-configured value.
Proposal 3: correct the Priority Level in TS 38.413 to make sure that a Priority Level value can also be signaled over NGAP in the case of GBR flows using standardized (or pre-configured) QoS characteristics.

Maximum Packet Loss Rate
At last SA2#124, SA2 has added the Maximum Packet loss rate as a new QoS Parameter of the QoS Profile in tdoc [7]. This parameter originates from the PCRF and is sent down to the NG-RAN node to help it to set handover threshold e.g. towards other RAT. The use case in release 15 is related to voice which could require a better RSRP compared to data service, but tdoc [7] indicates in a note that even if in release 15 it is limited to voice media, it could be used with other GBR flows in the future.

Proposal 4: add the Maximum Packet Loss Rate QoS parameter to the QoS Profile at the GBR QoS Flow Information level. 

Maximum Data Burst Volume
At last SA2#124, SA2 has added the Maximum Data Burst Volume as a new QoS Characteristics in [8]. This QoS characteristic can be associated with the PDB (Packet Delay Budget). It indicates the largest amount of data that the NG-RAN node is required to serve within a period corresponding to the PDB. Like the Averaging Window and the Priority Level, this QoS characteristics may be signaled as non standardized characteristics. It needs not be signaled for standardized (or pre-configured) QoS characteristics in which case the value in table 5.7.4 of TS 23.501 (respectively pre-configured value) will apply, but if it is signaled it is assumed to override the value of the table (respectively the pre-configured value). 
Proposal 5: add the Maximum Data Burst Volume to the 5G QoS Characteristics. 

We see two variants to do these corrections.
2 Text Proposal for TS 38.413
Variant 1
9.3.1.10
GBR QoS Flow Information

Editor’s Note:
Further details FFS.

This IE indicates 5G QoS Parameters for a GBR QoS flow for downlink and uplink.

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

	Maximum Flow Bit Rate Downlink
	M
	
	Bit Rate

9.3.1.4
	Maximum Bit Rate in DL. Details in TS 23.501 [9].
	-
	-

	Maximum Flow Bit Rate Uplink
	M
	
	Bit Rate

9.3.1.4
	Maximum Bit Rate in UL. Details in TS 23.501 [9].
	-
	-

	Guaranteed Flow Bit Rate Downlink
	M
	
	Bit Rate

9.3.1.4
	Guaranteed Bit Rate (provided there is data to deliver) in DL. Details in TS 23.501 [9].
	-
	-

	Guaranteed Flow Bit Rate Uplink
	M
	
	Bit Rate

9.3.1.4
	Guaranteed Bit Rate (provided there is data to deliver). Details in TS 23.501 [9].
	-
	-

	Notification Control
	O
	
	ENUMERATED (notification requested, ...) 
	indicates that notification from the RAN is requested when the GFBR can no longer be fulfilled. See details in TS 23.501 [9].
	-
	-

	Maximum Packet Loss Rate
	O
	
	<ref>
	indicates the maximum rate for lost packets of the GBR QoS flow that can be tolerated in the uplink and downlink direction as specified in TS 23.501 [9].
	-
	-


9.3.1.23
QoS Flow Level QoS Parameters

Editor’s Note:
Further details FFS.

This IE defines the QoS parameters to be applied to a QoS flow.

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

	5QI
	O
	
	INTEGER (0..255)
	5G QoS Indicator defined in TS 23.501 [9].

Logical range and coding specified in TS 23.501 [9].

 
	-
	

	Allocation and Retention Priority
	M
	
	9.3.1.30
	
	-
	

	Non-standardised QoScharacteristics descriptor
	O
	
	9.3.1.29
	when sent together with 5QI, its characteristics override the standardized or pre-configured equivalent characteristics.
	-
	

	GBR QoS Flow Information
	O
	
	9.3.1.10
	This IE applies to GBR bearers only and shall be ignored otherwise.
	-
	

	
	
	
	
	
	
	

	RQA
	O
	
	ENUMERATED(subject to, …)
	Reflective QoS Attribute: indicates that certain traffic on this QoS flow may be subject to NAS reflective QoS. This IE applies to non-GBR bearers only and shall be ignored otherwise.
	-
	


9.3.1.29
Non-standardised QoS characteristics Descriptor

This IE indicates QoS characteristics for the QoS flow for downlink and uplink.

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

	
	
	
	
	

	Resource Type
	O
	
	ENUMERATED(GBR, Non-GBR)
	

	Priority Level
	O
	
	<ref>
	For details see TS 23.501 [9].

	Packet Delay Budget
	O
	
	<ref>
	For details see TS 23.501 [9].

	Packet Error Rate
	O
	
	<ref>
	For details see TS 23.501 [9].

	Averaging Window
	O
	
	<ref>
	For details see TS 23.501 [9].

	Maximum Data Burst Volume
	O
	
	<ref>
	For details see TS 23.501 [9].


Variant 2
9.3.1.10
GBR QoS Flow Information

Editor’s Note:
Further details FFS.

This IE indicates 5G QoS parameters for a GBR QoS flow for downlink and uplink.

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

	Maximum Flow Bit Rate Downlink
	M
	
	Bit Rate

9.3.1.4
	Maximum Bit Rate in DL. Details in TS 23.501 [9].
	-
	-

	Maximum Flow Bit Rate Uplink
	M
	
	Bit Rate

9.3.1.4
	Maximum Bit Rate in UL. Details in TS 23.501 [9].
	-
	-

	Guaranteed Flow Bit Rate Downlink
	M
	
	Bit Rate

9.3.1.4
	Guaranteed Bit Rate (provided there is data to deliver) in DL. Details in TS 23.501 [9].
	-
	-

	Guaranteed Flow Bit Rate Uplink
	M
	
	Bit Rate

9.3.1.4
	Guaranteed Bit Rate (provided there is data to deliver). Details in TS 23.501 [9].
	-
	-

	Notification Control
	O
	
	ENUMERATED (notification requested, ...) 
	indicates that notification from the RAN is requested when the GFBR can no longer be fulfilled. See details in TS 23.501 [9].
	-
	-

	Maximum Packet Loss Rate
	O
	
	<ref>
	indicates the maximum rate for lost packets of the GBR QoS flow that can be tolerated in the uplink and downlink direction as specified in TS 23.501 [9].
	-
	-


9.3.1.23
QoS Flow Level QoS Parameters

Editor’s Note:
Further details FFS.

This IE defines the QoS parameters to be applied to a QoS flow.

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

	CHOICE 5G QoS Characteristics
	M
	
	
	 
	YES
	reject

	 >Implicit 5G QoS Characteristics
	
	
	
	
	-
	

	   >>Implicit QoS Flow Descriptor
	M
	
	9.3.1.xx
	

 
	-
	

	>Explicit 5G QoS Characteristics
	
	
	
	
	-
	

	   >>Explicit QoS Flow Descriptor
	M
	
	9.3.1.29
	
	-
	

	Allocation and Retention Priority
	M
	
	9.3.1.30
	
	-
	

	
	
	
	
	
	
	

	GBR QoS Flow Information
	O
	
	9.3.1.10
	This IE applies to GBR bearers only and shall be ignored otherwise.
	-
	

	
	
	
	
	
	
	

	RQA
	O
	
	ENUMERATED(subject to, …)
	Reflective QoS Attribute: indicates that certain traffic on this QoS flow may be subject to NAS reflective QoS. This IE applies to non-GBR bearers only and shall be ignored otherwise.
	-
	


9.3.1.29
Explicit QoS Flow Descriptor

This IE indicates the QoS Characteristics for a Non-standardised and not pre-configured QoS flow for downlink and uplink.

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

	
	
	
	
	

	Resource Type
	M
	
	ENUMERATED(GBR, Non-GBR)
	

	Priority Level
	M
	
	<ref>
	For details see TS 23.501 [9].

	Packet Delay Budget
	M
	
	<ref>
	For details see TS 23.501 [9].

	Packet Error Rate
	M
	
	<ref>
	For details see TS 23.501 [9].

	Averaging Window
	O
	
	<ref>
	For details see TS 23.501 [9].

	Maximum Data Burst Volume
	O
	
	<ref>
	For details see TS 23.501 [9].


9.3.1.xx
Implicit QoS Flow Descriptor

This IE indicates the QoS Characteristics for a standardized or pre-configured QoS flow for downlink and uplink.

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

	5QI
	M
	
	INTEGER (0..255)
	5G QoS Indicator defined in TS 23.501 [9].

Logical range and coding specified in TS 23.501 [9].

	Priority Level
	O
	
	<ref>
	For details see TS 23.501 [9]. When signalled overrides standardized or pre-configured value.

	Averaging Window
	O
	
	<ref>
	For details see TS 23.501 [9]. When signalled overrides standardized or pre-configured value.

	Maximum Data Burst Volume
	O
	
	<ref>
	For details see TS 23.501 [9]. When signalled overrides standardized or pre-configured value.


3 Conclusion and Proposal
It is proposed for RAN3 to select between the two correction variants described here-above considering that:
· Variant 1 seems less impacting. However, it is also looser specification since it moves all QoS IEs to optional. Therefore, allowing for possible erroneous or incomplete configuration signaled. Example of possible error: when the 5QI is signaled, the priority level is additionally allowed to be signaled but not the PDB. Example of incomplete: if 5QI is not signaled, all optional QoS parameters are needed but their mandatory inclusion has been lost in the change of variant 1. 
· Variant 2 has the advantage to present a more clean-cut between QoS flows which are customized and those which are not customized (i.e. which rely on standardized or pre-configured 5QI), and then to be precise for each of these two types of QoS flows which parameters are expected or instead optional. Variant 2 is therefore less prone to errors or mis-configurations.

It is proposed for RAN3 to agree the Text Proposal of variant 1 or variant 2.
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