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Introduction

This paper summarizes the following email discussion:
CB: # 96_PC5QoS

- Check the details on 5QI->PQI and ASN.1 updates

- Other changes if agreeable

- Update the coversheet

(ZTE - moderator)

Summary of offline disc R3-221110
The deadline of the discussion is Friday, Jan 21st, 23:59:59 UTC.
For the Chairman’s Notes

Propose the following:  

Proposal 1: To resolve the 5QI/PQI issue, the change in Option 3 is adopted, i.e. No change to the IE name, but change the semantics description, e.g. This IE contains the PQI as specified in TS 23.287. 

Proposal 2: Agree the change: “PC5 Flow Bit Rates” is changed to “PC5 QoS Flow Bit Rates” in tabular.

Proposal 3: Agree the change: the reference spec for IE “Guaranteed Flow Bit Rate” and “Maximum Flow Bit Rate” are changed to TS 23.287.
Proposal 4: Agree the CR in R3-221307 (revision of R3-220378).
Discussion 

5QI to PQI change

For R16 NR sidelink, PQI is defined and used as a reference to PC5 QoS characteristics. In addition, the one-to-one mapping of standardized PQI values to PC5 QoS characteristics is specified in TS 23.287. 

	5.4.4
Standardized PQI to QoS characteristics mapping

The one-to-one mapping of standardized PQI values to PC5 QoS characteristics is specified in table 5.4.4-1.

Table 5.4.4-1: Standardized PQI to QoS characteristics mapping

PQI

Value

Resource Type

Default Priority Level

Packet Delay Budget

Packet Error

Rate 

Default Maximum Data Burst Volume

Default

Averaging Window

Example Services

21



GBR

3

20 ms

10-4
N/A

2000 ms

Platooning between UEs – Higher degree of automation;

Platooning between UE and RSU – Higher degree of automation

22


(NOTE 1)

4

50 ms

10-2
N/A

2000 ms

Sensor sharing – higher degree of automation 

23

3

100 ms

10-4
N/A

2000 ms

Information sharing for automated driving – between UEs or UE and RSU - higher degree of automation

55

Non-GBR

3

10 ms 

10-4
N/A

N/A

Cooperative lane change – higher degree of automation

56

6

20 ms

10-1
N/A

N/A

Platooning informative exchange – low degree of automation;

Platooning – information sharing with RSU 

57

5

25 ms 

10-1
N/A

N/A

Cooperative lane change – lower degree of automation 

58

4

100 ms

10-2
N/A

N/A

Sensor information sharing – lower degree of automation

59

6

500 ms

10-1
N/A

N/A

Platooning – reporting to an RSU

90

Delay Critical GBR

3 

10 ms


10-4
2000 bytes

2000 ms

Cooperative collision avoidance;

Sensor sharing – Higher degree of automation;

Video sharing – higher degree of automation

91

(NOTE 1)

2

3 ms

10-5
2000 bytes

2000 ms

Emergency trajectory alignment;

Sensor sharing – Higher degree of automation

NOTE 1:
GBR and Delay Critical GBR PQIs can only be used for unicast PC5 communications.

NOTE 1:
For Standardized PQI to QoS characteristics mapping, the table will be extended/updated to support service requirements for other identified V2X services.

NOTE 2:
The PQIs may be used for other services than V2X.

NOTE 3:
A PQI may be used together with an application indicated priority, which overrides the Default Priority Level of the PQI.


The PQI is a special 5QI, but the standardized PQI values and the one-to-one mapping to QoS characteristics are different from 5QI values. The PQI values are not included in the 5QI to QoS characteristics mapping table, see the table in Annex. And even for the same value, in different tables it has different QoS characteristics. Therefore, moderator thinks it shall be clarified that we have two distinct tables for 5QI and PQI.
In section 9.3.1.126 in TS 48.473, for the Non Dynamic PQI Descriptor, if we use 5QI and refer to TS 23.501, we can’t find suitable PQI values/QoS parameters applicable for sidelink communication.
So, moderator suggests that the 5QI is changed to PQI to indicate the QoS Characteristics for a standardized or pre-configured PQI for sidelink. And the reference specification is changed to TS 23.287 [40] accordingly.
9.3.1.126
Non Dynamic PQI Descriptor

This IE indicates the QoS Characteristics for a standardized or pre-configured PQI for sidelink.

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

	PQI
	M
	
	INTEGER (0..255,...)
	This IE contains the standardized or pre-configured PQI as specified in TS 23.287 [40]

	QoS Priority Level
	O
	
	INTEGER (1..8,…)
	For details see TS 23.501 [21]. When included overrides standardized or pre-configured value.

	Averaging Window
	O
	
	9.3.1.53
	For details see TS 23.501 [21]. When included overrides standardized or pre-configured value.

	Maximum Data Burst Volume
	O
	
	9.3.1.54
	For details see TS 23.501 [21]. When included overrides standardized or pre-configured value.


Question 1: Do you agree to change 5QI to PQI and change the reference specification to TS 23.287?

	Company
	Yes/No
	View

	Huawei
	Neutral
	We would like to discuss the impact analysis for the canges. Is it already clear that even if we refer to 5QI , PQI is already considered a subset of this? If so, there is no functional impact and this can editorial for Rel17.

If there is functional impact, we should have a CR.

	E///
	
	PQI in TS 38.413 is also referring to 23.501. We should consider aligning all of them, maybe as rapporteur changes.

	Samsung 
	Yes 
	This is a mistake, we need to resolve it. 

PQI uses a different table from 5QI, for example, the parameters for PQI = 90 is different from those for 5QI=90.



	ZTE
	Yes
	Response to Huawei: 

By comparing the PQI table and 5QI table, we can find that PQI and 5QI have different values with different QoS characteristics, so PQI is not a subset of 5QI. And even for the same value (value 90), in different tables it has different QoS characteristics. For PC5 QoS flow/sidelink communication, if 5QI table in TS 23.501 is referred to, no suitable PQI values/QoS parameters would be applicable for sidelink communication or the explanation of a value (value 90) would be incorrect. In our understanding, this issue shall be resolved and it is not an editorial change. 
Response to Ericsson:

We also found this issue in TS 38.413, but as the semantics description “PQI is a special 5QI as specified in TS 23.501 [9].”, we understood it says PQI is a special 5QI, 5QI specified in TS 23.501, so we thought it’s ok and didn’t propose this issue. But we are open for this issue and would like to hear views from other companies. If majority think it shall also be changed, maybe we can handle it together.

	CATT
	Yes
	Ok to have it, as Ericsson mentioned, the similar things in NGAP, maybe that could be done by the rapporteur. 


Moderator’s Summary:

Based on the received comments, all the companies agree the intention for the change of 5QI/PQI issue. But one company suggest to discuss the impact analysis for the change and doubt whether it has functional impact or it is an editorial change. Two companies mentioned that PQI in TS 38.413 is referred to TS 23.501 and also shall be changed to TS 23.287, and this could be done by rapporteur.

Regarding the change in TS38.413, since it is suggested to be done by rapporteur, it is not necessary for a proposal here.

Regarding the impact analysis, as moderator’s discussion above, PQI table and 5QI table are two distinct tables. PQI and 5QI have different values with different QoS characteristics, so PQI is not a subset of 5QI. And even for the same value (value 90), in different tables it has different QoS characteristics. For PC5 QoS flow/sidelink communication, if 5QI table in TS 23.501 is referred to, no suitable PQI values/QoS parameters would be applicable for sidelink communication or the explanation of a value (value 90) would be incorrect. So, in moderator’s view, this is not an editorial change. The impact analysis will be added in the cover sheet of the attached updated CR.
Since there are other ways of change for the 5QI/PQI issue discussed in section 3.5, moderator suggests to make conclusion together with section 3.5.

In section 3.5, totally 5 companies share their views, wherein,
1 support Option 1, i.e. directly change the 5QI to PQI in tabular and in ASN.1.
2 support Option 2, i.e. 5QI is kept but not used while new PQI IE is added as an extension IE.
4 support Option 3, i.e. No change to the IE name, but change the semantics description, e.g. This IE contains the PQI as specified in TS 23.287.

In moderator’s view, Option 3 is workable though Option 2 is preferred. Then all the involved companies support Option 3.
So moderator suggests to conclude that Option 3 is adopted to resolve the 5QI/PQI issue. 
Proposal 1: To resolve the 5QI/PQI issue, the change in Option 3 is adopted, i.e. No change to the IE name, but change the semantics description, e.g. This IE contains the PQI as specified in TS 23.287.
Reference spec for IE “Guaranteed Flow Bit Rate” and “Maximum Flow Bit Rate”
In 9.3.1.122 in TS 38.473, for IE “Guaranteed Flow Bit Rate” and “Maximum Flow Bit Rate”, they are used to indicate guaranteed bit rate and maximum bit rate for the PC5 QoS flow and referred to TS 23.501. But the related concept for PC5 QoS flow are specified in TS 23.287. On the other hand, in TS 23.287, it states that the GFBR and MFBR for PC5 QoS flow are defined as in clause 5.7.2.5 of TS 23.501. 

The concern is whether the reference specification for IEs “Guaranteed Flow Bit Rate” and “Maximum Flow Bit Rate” shall be changed to TS 23.287. 
	TS 23.287
5.4.2.2
PC5 Flow Bit Rates

For GBR QoS Flows only, the following additional PC5 QoS parameters exist:

-
Guaranteed Flow Bit Rate (GFBR);

-
Maximum Flow Bit Rate (MFBR).

The GFBR and MFBR as defined in clause 5.7.2.5 of TS 23.501 [6] are used for bit rate control on PC5 reference point over the Averaging Time Window. For PC5 communication, the same GFBR and MFBR are used for both directions.


9.3.1.122
PC5 QoS Parameters
This IE defines the QoS to be applied to a SL DRB.

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

	CHOICE PC5 QoS Characteristics
	M
	
	
	
	-
	

	>Non-dynamic PQI
	
	
	
	
	-
	

	>>Non Dynamic PQI Descriptor
	M
	
	9.3.1.126
	
	-
	

	>Dynamic PQI
	
	
	
	
	-
	

	>>Dynamic PQI Descriptor
	M
	
	9.3.1.127
	
	-
	

	PC5 QoS Flow Bit Rates
	O
	
	
	Only applies for GBR QoS Flows.
	-
	

	>Guaranteed Flow Bit Rate
	M
	
	Bit Rate

9.3.1.22
	Guaranteed Bit Rate for the PC5 QoS flow. Details in TS 23.287 [40].
	-
	

	>Maximum Flow Bit Rate
	M
	
	Bit Rate

9.3.1.22
	Maximum Bit Rate for the PC5 QoS flow. Details in TS 23.287 [40].
	-
	


	Range bound
	Explanation

	maxnoofPC5QoSFlows
	Maximum no. of PC5 QoS flows allowed towards one UE for NR sidelink communication, the maximum value is 2048.


Question 2: Do companies think the reference specification for IEs “Guaranteed Flow Bit Rate” and “Maximum Flow Bit Rate” shall be changed to TS 23.287?
	Company
	Yes/No
	View

	Huawei
	
	First change can be done in editorial since this just aligns the name in tabular with the name in ASN.1. But fine to include if we have other things to change.

For second change we would like to hear the discussion similar to previous point. Is there a functional impact? If no we could change as part of editorial updates. 

	E///
	
	Same for TS 38.413. It seems no functional impact. Can coordinate with rapporteurs for updates.

	Samsung 
	Yes
	

	ZTE
	
	Response to Huawei:

For the first change, since there is no comment for the change online, we think it is fine to all. But we agree it may be an editorial change.

For the second change, as stated in TS 23.287, the GFBR and MFBR for PC5 QoS flow are defined as in clause 5.7.2.5 of TS 23.501, we have no strong view to keep original (reference TS 23.501) or change to TS 23.287, we will be fine with majority view.

	CATT
	Yes
	The 1st change is not essential, but ok to have it. 

For the 2nd change, either refer to 23.501 or 23.287 should be ok. 


Moderator’s Summary:

Based on the received comments, for the first change (“PC5 Flow Bit Rates” is changed to “PC5 QoS Flow Bit Rates”), all the companies think the change is OK, but 2 companies think it is an editorial change. So moderator suggests to make a conditional proposal for this, if a CR is identified needed for the 5QI/PQI issue, then this change could be included in the CR.
For the second change (i.e. the reference spec for IE “Guaranteed Flow Bit Rate” and “Maximum Flow Bit Rate” are changed to TS 23.287), 4 companies think the change is ok, but 2 of them think it is an editorial change, one company think either refer to TS 23.501 or TS 23.287 is ok. Moderator suggests to make a conditional proposal, if a CR is identified needed for the 5QI/PQI issue, then this change could be included in the CR.

Proposal 2: Agree the change: “PC5 Flow Bit Rates” is changed to “PC5 QoS Flow Bit Rates” in tabular.

Proposal 3: Agree the change: the reference spec for IE “Guaranteed Flow Bit Rate” and “Maximum Flow Bit Rate” are changed to TS 23.287.
ASN.1 change

If the answer to Question 1 is Yes, then we discuss whether the ASN.1 needs to be changed accordingly.

------------------------------------------------------------<text omitted>-----------------------------------------------
NonDynamicPQIDescriptor
::= SEQUENCE {


pQI





INTEGER (0..255, ...),


qoSPriorityLevel


INTEGER (1..8, ...)



OPTIONAL,


averagingWindow 


AveragingWindow




OPTIONAL,


maxDataBurstVolume


MaxDataBurstVolume



OPTIONAL,


iE-Extensions
ProtocolExtensionContainer { { NonDynamicPQIDescriptor-ExtIEs } } OPTIONAL

}
------------------------------------------------------------<text omitted>-----------------------------------------------

Question 3: Do companies think the above ASN.1 change (change fiveQI to pQI) is needed?
	Company
	Yes/No
	View

	Huawei
	Conditional
	Shall be changed if agreed above.

	Samsung 
	Yes 
	

	ZTE
	Yes
	If the change in Question 1 is agreed, the ASN.1 shall be changed accordingly. 

	
	
	


Moderator’s Summary:

Based on the received comments, companies agree this change if the change (Option 1) in Question 1 is agreed. Since the change to 5QI/PQI issue is not decided, no conclusion is made here.
In online, it is agreeable that the “PC5 Flow Bit Rates” is changed to “PC5 QoS Flow Bit Rates” for better reading of a superior specification. The concern is whether the ASN.1 needs to be changed accordingly. 
------------------------------------------------------------<text omitted>-----------------------------------------------
PC5QoSParameters
::= SEQUENCE {

    pC5-QoS-Characteristics



PC5-QoS-Characteristics,


pC5-QoS-Flow-Bit-Rates



PC5QoSFlowBitRates



OPTIONAL,


iE-Extensions





ProtocolExtensionContainer { { PC5QoSParameters-ExtIEs } }
OPTIONAL,


...

}

------------------------------------------------------------<text omitted>-----------------------------------------------
Question 4: Do companies think the above ASN.1 change is necessary?
	Company
	Yes/No
	View

	Huawei
	No
	This renames the sub-ai. It is not strictly needed in order to to be aligned with tabular. If you change here you also need to change the name when the IE is defined (and the related extension container). Otherwise you create a syntax error.

	E///
	
	It is always good to align the names, but not mandatory.

	Samsung
	Yes
	the following should be changed as well:

PC5QoSFlowBitRates ::= SEQUENCE {
    guaranteedFlowBitRate       BitRate,
    maximumFlowBitRate          BitRate,
    iE-Extensions               ProtocolExtensionContainer { { PC5QoSFlowBitRates-ExtIEs } }  OPTIONAL,
    ...
}


	ZTE
	
	Originally we think it’s better to keep the name align with tabular. But as Huawei and Eric’s comment, it is not mandatory and this may affect related ASN.1 changes. So now we have no strong view for this change.

Thank you for Samsung’s reminder, if majority think above change is necessary, we will include this change in updated CR.

	CATT
	Ok
	Similar view with HW and Ericsson, not necessary to change, but we are ok to have it.


Moderator’s Summary:

Based on the received comments, 4 companies think this change is ok but 2 of them think it is not essential. 3 companies express the ASN.1 IE name is not mandatory to keep align with tabular. 2 company remind the name when the IE is defined (and the related extension container) should be changed as well. 

Since the ASN.1 IE name is not mandatory to keep align with tabular, moderator suggests the ASN.1 change (PC5FlowBitRates changed to PC5QoSFlowBitRates) is not necessary. Thus no proposal is needed here.
Besides the above two ASN.1 changes, 

Question 5: Do companies think any other ASN.1 change is needed?  If the answer is Yes, please give your view where should be changed.
	Company
	Yes/No
	View

	
	
	

	
	
	


BC or NBC change

During online discussion, company queried whether the 5QI to PQI change is BC change or NBC change. For the 5QI to PQI change, since the different PQI/5QI values to QoS characteristics mapping table is referred to, it may be considered as a NBC change. 
Question 6: Do companies think the attached CR is BC change or NBC change?
	Company
	View

	Huawei
	According to our understanding, there is no protocol impact. But the question is if there is functional impact or not. We would like to hear the view from other companies. We think the impact analysis is important and we should follow the template for this.

	E///
	BC or editorial changes

	Samsung 
	Might be BC. Would like to hear companies’ view. 

	ZTE
	As we discussed in 3.1, we have two distinct tables for 5QI and PQI. PQI values and the one-to-one mapping to QoS characteristics are different from 5QI values. The PQI values are not included in the 5QI to QoS characteristics mapping table (PQI value is not a subset of 5QI). And even for the same value (value 90 exist in both 5QI and PQI table), in different tables it has different QoS characteristics. For PC5 QoS flow/sidelink communication, if 5QI table in TS 23.501 is referred to, no suitable PQI values/QoS parameters would be applicable for sidelink communication or the explanation of a value (value 90) would be incorrect. As identified, this issue shall be resolved. The question is how to change the spec. Considering the backward compatible issue, we provide another way for the 5QI to PQI change, as in the new added section 3.5.

	CATT
	Should be BC.


Moderator’s Summary:

Based on the received comments, 3 companies think the change for 5QI/PQI issue might be BC. In addition, considering the backward compatible issue, moderator provides another option of change (Option 2) in section 3.5. Moderator suggests to go directly to the change for the 5QI/PQI issue.
The impact analysis will be added in the cover sheet of the attached updated CR.
Another option for 5QI to PQI change

As we discussed in 3.1, we have two distinct tables for 5QI and PQI. PQI values and the one-to-one mapping to QoS characteristics are different from 5QI values. The PQI values are not included in the 5QI to QoS characteristics mapping table (PQI value is not a subset of 5QI). And even for the same value (value 90 exist in both 5QI and PQI table), in different tables it has different QoS characteristics. For PC5 QoS flow/sidelink communication, if 5QI table in TS 23.501 is referred to, no suitable PQI values/QoS parameters would be applicable for sidelink communication or the explanation of a value (value 90) would be incorrect. As identified, this issue shall be resolved. 
To solve the backward compatible issue, we provide another way for the 5QI to PQI change. Other related ASN.1 changes for the new PQI IE will be provided in attached CR.

9.3.1.126
Non Dynamic PQI Descriptor

This IE indicates the QoS Characteristics for a standardized or pre-configured PQI for sidelink.

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

	5QI
	M
	
	INTEGER (0..255,...)
	This IE contains the standardized or pre-configured 5QI as specified in TS 23.501 [21].

This IE is not used in current specification.
	-
	-

	QoS Priority Level
	O
	
	INTEGER (1..8,…)
	For details see TS 23.501 [21]. When included overrides standardized or pre-configured value.
	-
	-

	Averaging Window
	O
	
	9.3.1.53
	For details see TS 23.501 [21]. When included overrides standardized or pre-configured value.
	-
	-

	Maximum Data Burst Volume
	O
	
	9.3.1.54
	For details see TS 23.501 [21]. When included overrides standardized or pre-configured value.
	-
	-

	PQI
	O
	
	INTEGER (0..255,...)
	This IE contains the standardized or pre-configured PQI as specified in TS 23.287 [40], it shall be included for NR sidelink communication. 
	Yes
	reject


------------------------------------------------------------<text omitted>-----------------------------------------------
NonDynamicPQIDescriptor
::= SEQUENCE {


fiveQI





INTEGER (0..255, ...),


qoSPriorityLevel


INTEGER (1..8, ...)



OPTIONAL,


averagingWindow 


AveragingWindow




OPTIONAL,


maxDataBurstVolume


MaxDataBurstVolume



OPTIONAL,


iE-Extensions
ProtocolExtensionContainer { { NonDynamicPQIDescriptor-ExtIEs } } OPTIONAL

}
NonDynamicPQIDescriptor-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
{ ID id-PQI

CRITICALITY reject
EXTENSION PQI

PRESENCE mandatory
}, 

...

}

------------------------------------------------------------<text omitted>-----------------------------------------------

Question 7: For the 5QI/PQI issue, which option of change do you prefer?
Option 1: directly change the 5QI to PQI in tabular, as the change provided in 3.1.

Option 2: 5QI is kept but not used while new PQI IE is added, as the change provided above.

Other options: please provide your suggestion.
	Company
	Option 
	view

	ZTE
	Option 2
	If company have BC/NBC concern for the change in Option 1, we can go for Option 2.

	Nokia
	Option 3
	No change to the IE name, but update the semantics description, e.g. This IE contains the PQI as specified in TS 23.287.

	CATT
	Slightly prefer option 3 
	Slightly prefer the option 3 provided by Nok, this will introduce minimum impact to the existing spec.

The IE “Non Dynamic PQI Descriptor” is for PQI, include both “5QI” and “PQI” as the sub-IE may cause confusion.

	Huawei
	Option 1 or 3
	Option 2 does not help. The problem is not that the ASN.1 is not decodable by the old node. The main thing to figure out what the impact is.

If there is functional impact (i.e. a risk that some node use the wrong type of content in the IE) we need the CR.

If there is no functional impact (i.e. no risk that this is misinterpreted – that it is evident that we use PQI) then we can solve it in rel17 with an editorial change.

No strong view on whether option 2 or 3 is needed.



	E///
	Option 2 or 3
	Option 2 is aligned with other spec, i.e., TS 38.413. Option 3 is also workable.


Moderator’s Summary:

Totally 5 companies share their views, wherein,
1 support Option 1, i.e. directly change the 5QI to PQI in tabular and in ASN.1.
2 support Option 2, i.e. 5QI is kept but not used while new PQI IE is added as an extension IE.
4 support Option 3, i.e. No change to the IE name, but change the semantics description, e.g. This IE contains the PQI as specified in TS 23.287.

In moderator’s view, Option 3 is workable though Option 2 is preferred. Then all the involved companies support Option 3.
So moderator suggests to conclude that Option 3 is adopted to resolve the 5QI/PQI issue. 

Based on the above proposals, moderator updated the attached CR (revision of R3-220378). In addition, the impact analysis is added in the cover sheet of the CR.
Proposal 4: Agree the CR in R3-221307 (revision of R3-220378).
Conclusion, Recommendations [if needed]

If needed

References

R3-220378, CR to TS38.473: Correction on PC5 QoS parameters for NR V2X (ZTE)
Annex
TS 23.501:
5.7.4
Standardized 5QI to QoS characteristics mapping

Standardized 5QI values are specified for services that are assumed to be frequently used and thus benefit from optimized signalling by using standardized QoS characteristics. Dynamically assigned 5QI values (which require a signalling of QoS characteristics as part of the QoS profile) can be used for services for which standardized 5QI values are not defined. The one-to-one mapping of standardized 5QI values to 5G QoS characteristics is specified in table 5.7.4-1.

Table 5.7.4-1: Standardized 5QI to QoS characteristics mapping

	5QI

Value
	Resource Type
	Default Priority Level
	Packet Delay Budget

(NOTE 3)
	Packet Error

Rate 
	Default Maximum Data Burst Volume

(NOTE 2)
	Default

Averaging Window
	Example Services

	1

	
GBR
	20
	100 ms

(NOTE 11,

NOTE 13)
	10-2
	N/A
	2000 ms
	Conversational Voice

	2

	(NOTE 1)
	40
	150 ms

(NOTE 11,

NOTE 13)
	10-3
	N/A
	2000 ms
	Conversational Video (Live Streaming)

	3
	
	30
	50 ms

(NOTE 11,

NOTE 13)
	10-3
	N/A
	2000 ms
	Real Time Gaming, V2X messages (see TS 23.287 [121]).

Electricity distribution – medium voltage, Process automation monitoring

	4

	
	50
	300 ms

(NOTE 11,

NOTE 13)
	10-6
	N/A
	2000 ms
	Non-Conversational Video (Buffered Streaming)

	65

(NOTE 9,

NOTE 12)
	
	7
	75 ms

(NOTE 7, NOTE 8)
	
10-2
	N/A
	2000 ms
	Mission Critical user plane Push To Talk voice (e.g. MCPTT)

	66

(NOTE 12)

	
	
20
	100 ms

(NOTE 10,

NOTE 13)
	
10-2
	N/A
	2000 ms
	Non-Mission-Critical user plane Push To Talk voice

	67

(NOTE 12)

	
	15
	100 ms

(NOTE 10,

NOTE 13)
	10-3
	N/A
	2000 ms
	Mission Critical Video user plane

	75

(NOTE 14)
	
	
	
	
	
	
	

	71
	
	56
	150 ms (NOTE 11, NOTE 13, NOTE 15)
	10-6
	N/A
	2000 ms
	"Live" Uplink Streaming (e.g. TS 26.238 [76])

	72
	
	56
	300 ms (NOTE 11, NOTE 13, NOTE 15)
	10-4
	N/A
	2000 ms
	"Live" Uplink Streaming (e.g. TS 26.238 [76])

	73
	
	56
	300 ms (NOTE 11, NOTE 13, NOTE 15)
	10-8
	N/A
	2000 ms
	"Live" Uplink Streaming (e.g. TS 26.238 [76])

	74
	
	56
	500 ms (NOTE 11, NOTE 15)
	10-8
	N/A
	2000 ms
	"Live" Uplink Streaming (e.g. TS 26.238 [76])

	76
	
	56
	500 ms (NOTE 11, NOTE 13, NOTE 15)
	10-4
	N/A
	2000 ms
	"Live" Uplink Streaming (e.g. TS 26.238 [76])

	5
	Non-GBR
	10
	100 ms

NOTE 10,

NOTE 13)
	10-6
	N/A
	N/A
	IMS Signalling

	6
	(NOTE 1)
	
60
	
300 ms

(NOTE 10,

NOTE 13)
	
10-6
	N/A
	N/A
	Video (Buffered Streaming)

TCP-based (e.g. www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	7
	
	
70
	
100 ms

(NOTE 10,

NOTE 13)
	
10-3
	N/A
	N/A
	Voice,

Video (Live Streaming)

Interactive Gaming

	8
	
	
80
	


300 ms

(NOTE 13)
	


10-6
	


N/A
	


N/A
	
Video (Buffered Streaming)

TCP-based (e.g. www, e-mail, chat, ftp, p2p file sharing, progressive

	9
	
	90
	
	
	
	
	video, etc.)

	10
	
	90
	1100ms

(NOTE 13)

(NOTE 17)


	10-6
	N/A
	N/A
	Video (Buffered Streaming)

TCP-based (e.g. www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.) and any service that can be used over satellite access type with these characteristics

	69

(NOTE 9, NOTE 12)
	
	5
	60 ms

(NOTE 7, NOTE 8)
	10-6
	N/A
	N/A
	Mission Critical delay sensitive signalling (e.g. MC-PTT signalling)

	70

(NOTE 12)

	
	55
	200 ms

(NOTE 7,

NOTE 10)
	10-6
	N/A
	N/A
	Mission Critical Data (e.g. example services are the same as 5QI 6/8/9)
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	65
	50 ms

(NOTE 10,

NOTE 13)
	10-2
	N/A
	N/A
	V2X messages (see TS 23.287 [121])
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	68
	10 ms

(NOTE 5,

NOTE 10)
	10-6
	N/A
	N/A
	Low Latency eMBB applications Augmented Reality

	82
	Delay-critical GBR
	19
	10 ms
(NOTE 4)
	10-4
	255 bytes
	2000 ms
	Discrete Automation (see TS 22.261 [2])

	83
	
	22
	10 ms
(NOTE 4)
	10-4
	1354 bytes

(NOTE 3)
	2000 ms
	Discrete Automation (see TS 22.261 [2]);

V2X messages (UE - RSU Platooning, Advanced Driving: Cooperative Lane Change with low LoA. See TS 22.186 [111], TS 23.287 [121])

	84
	
	24
	30 ms

(NOTE 6)
	10-5
	1354 bytes

(NOTE 3)
	2000 ms
	Intelligent transport systems (see TS 22.261 [2])

	85
	
	21
	5 ms

(NOTE 5)
	10-5
	255 bytes
	2000 ms
	Electricity Distribution- high voltage (see TS 22.261 [2]).

V2X messages (Remote Driving. See TS 22.186 [111], NOTE 16, see TS 23.287 [121])

	86
	
	18
	5 ms

(NOTE 5)
	10-4
	1354 bytes
	2000 ms
	V2X messages (Advanced Driving: Collision Avoidance, Platooning with high LoA. See TS 22.186 [111], TS 23.287 [121])

	87
	
	25
	5 ms (NOTE 4)
	10-3
	500 bytes
	2000 ms
	Interactive Service - Motion tracking data, (see TS 22.261 [2])

	88
	
	25
	10 ms (NOTE 4)
	10-3
	1125 bytes
	2000 ms
	Interactive Service - Motion tracking data, (see TS 22.261 [2])

	89
	
	25
	15 ms (NOTE 4)
	10-4
	17000 bytes
	2000 ms
	Visual content for cloud/edge/split rendering (see TS 22.261 [2])

	90
	
	25
	20 ms (NOTE 4)
	10-4
	63000 bytes
	2000 ms
	Visual content for cloud/edge/split rendering (see TS 22.261 [2])

	NOTE 1:
A packet which is delayed more than PDB is not counted as lost, thus not included in the PER.

NOTE 2:
It is required that default MDBV is supported by a PLMN supporting the related 5QIs.

NOTE 3:
The Maximum Transfer Unit (MTU) size considerations in clause 9.3 and Annex C of TS 23.060 [56] are also applicable. IP fragmentation may have impacts to CN PDB, and details are provided in clause 5.6.10.

NOTE 4:
A static value for the CN PDB of 1 ms for the delay between a UPF terminating N6 and a 5G-AN should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface. When a dynamic CN PDB is used, see clause 5.7.3.4.

NOTE 5:
A static value for the CN PDB of 2 ms for the delay between a UPF terminating N6 and a 5G-AN should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface. When a dynamic CN PDB is used, see clause 5.7.3.4.

NOTE 6:
A static value for the CN PDB of 5 ms for the delay between a UPF terminating N6 and a 5G-AN should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface. When a dynamic CN PDB is used, see clause 5.7.3.4.

NOTE 7:
For Mission Critical services, it may be assumed that the UPF terminating N6 is located "close" to the 5G_AN (roughly 10 ms) and is not normally used in a long distance, home routed roaming situation. Hence a static value for the CN PDB of 10 ms for the delay between a UPF terminating N6 and a 5G_AN should be subtracted from this PDB to derive the packet delay budget that applies to the radio interface.

NOTE 8:
In both RRC Idle and RRC Connected mode, the PDB requirement for these 5QIs can be relaxed (but not to a value greater than 320 ms) for the first packet(s) in a downlink data or signalling burst in order to permit reasonable battery saving (DRX) techniques.

NOTE 9:
It is expected that 5QI-65 and 5QI-69 are used together to provide Mission Critical Push to Talk service (e.g. 5QI-5 is not used for signalling). It is expected that the amount of traffic per UE will be similar or less compared to the IMS signalling.

NOTE 10:
In both RRC Idle and RRC Connected mode, the PDB requirement for these 5QIs can be relaxed for the first packet(s) in a downlink data or signalling burst in order to permit battery saving (DRX) techniques.

NOTE 11:
In RRC Idle mode, the PDB requirement for these 5QIs can be relaxed for the first packet(s) in a downlink data or signalling burst in order to permit battery saving (DRX) techniques.

NOTE 12:
This 5QI value can only be assigned upon request from the network side. The UE and any application running on the UE is not allowed to request this 5QI value.

NOTE 13:
A static value for the CN PDB of 20 ms for the delay between a UPF terminating N6 and a 5G-AN should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface.

NOTE 14:
This 5QI is not supported in this Release of the specification as it is only used for transmission of V2X messages over MBMS bearers as defined in TS 23.285 [72] but the value is reserved for future use.

NOTE 15:
For "live" uplink streaming (see TS 26.238 [76]), guidelines for PDB values of the different 5QIs correspond to the latency configurations defined in TR 26.939 [77]. In order to support higher latency reliable streaming services (above 500ms PDB), if different PDB and PER combinations are needed these configurations will have to use non-standardised 5QIs.

NOTE 16:
These services are expected to need much larger MDBV values to be signalled to the RAN. Support for such larger MDBV values with low latency and high reliability is likely to require a suitable RAN configuration, for which, the simulation scenarios in TR 38.824 [112] may contain some guidance.

NOTE 17:
The worst case one way propagation delay for GEO satellite is expected to be ~270ms, ,~ 21 ms for LEO at 1200km, and 13 ms for LEO at 600km. The UL scheduling delay that needs to be added is also typically two way propagation delay e.g. ~540ms for GEO, ~42ms for LEO at 1200km, and ~26 ms for LEO at 600km. Based on that, the 5G-AN Packet delay budget is not applicable for 5QIs that require 5G-AN PDB lower than the sum of these values when the specific types of satellite access are used (see TS 38.300 [27]). 5QI-10 can accommodate the worst case PDB for GEO satellite type.


NOTE:
It is preferred that a value less than 64 is allocated for any new standardised 5QI of Non-GBR resource type. This is to allow for option 1 to be used as described in clause 5.7.1.3 (as the QFI is limited to less than 64).

