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1. 
Proposal

In order to provide a summary of the EPS_URLLC Work Item, it is proposed to make the following revision marked changes to TR 21.915.
*********** start of changes *************
3 Critical Communications
3.1 EPC support for E-UTRAN Ultra Reliable Low Latency Communication
	Unique_ID
	Name
	Acronym
	WG
	WID
	WI_rapporteur_name

	770037
	EPC support for E-UTRAN Ultra Reliable Low Latency Communication 
	EPS_URLLC
	S2
	SP-170811
	Chris PUDNEY, Vodafone


Summary based on the input provided by Vodafone in SP-190229.
Two new QCIs (84, 85) were added for Ultra Low Latency GBR services, and some more example services were added for QCIs 82 and 83. 

For these four QCIs the Packet Error Loss Rate calculation includes those packets that are not delivered within the Packet Delay Budget.
Their characteristics are summarised in the table below.
Table 3.1-1: Standardized QCI characteristics (copied from Table 6.1.7-B of TS 23.203)
	QCI
	Resource Type
	Priority Level
	Packet Delay Budget (NOTE B1)
	Packet Error Loss

Rate (NOTE B2)
	Maximum Data Burst Volume

(NOTE B1)
	Data Rate Averaging Window
	Example Services

	82

(NOTE B6)
	GBR
	1.9
	10 ms

(NOTE B4)
	10-4
(NOTE B3)
	255 bytes
	2000 ms
	Discrete Automation (TS 22.278 [38], clause 8 bullet g, and TS 22.261 [51], table 7.2.2-1, "small packets")

	83

(NOTE B6)
	
	2.2
	10 ms

(NOTE B4)
	10-4
(NOTE B3)
	1354 bytes

(NOTE B5)
	2000 ms
	Discrete Automation (TS 22.278 [38], clause 8 bullet g, and TS 22.261 [51], table 7.2.2-1, "big packets")

	84

(NOTE B6)
	
	2.4
	30 ms

(NOTE B7)
	10-5
(NOTE B3)
	1354 bytes

(NOTE B5)
	2000 ms
	Intelligent Transport Systems (TS 22.278 [38], clause 8, bullet h, and TS 22.261 [51], table 7.2.2).

	85

(NOTE B6)
	
	2.1
	5 ms

(NOTE B8)
	10-5
(NOTE B3)
	255 bytes
	2000 ms
	Electricity Distribution- high voltage (TS 22.278 [38], clause 8, bullet i, and TS 22.261 [51], table 7.2.2 and Annex D, clause D.4.2).

	NOTE B1:
The PDB applies to bursts that are not greater than Maximum Data Burst Volume.

NOTE B2:
This Packet Error Loss Rate includes packets that are not successfully delivered over the access network plus those packets that comply with the Maximum Data Burst Volume and GBR requirements but which are not delivered within the Packet Delay Budget.

NOTE B3:
Data rates above the GBR, or, bursts larger than the Maximum Data Burst Volume, are treated as best effort, and, in order to serve other packets and meet the PELR, this can lead to them being discarded.

NOTE B4:
A delay of 1 ms for the delay between a PCEF and a radio base station should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface.

NOTE B5:
This Maximum Data Burst Volume value is set to 1354 bytes to avoid IP fragmentation on an IPv6 based, IPSec protected GTP tunnel to the eNB (the value is calculated as in Annex C of TS 23.060 [12] and further reduced by 4 bytes to allow for the usage of a GTP-U extension header).

NOTE B6:
This QCI is typically associated with a dedicated EPS bearer.

NOTE B7:
A delay of 5 ms for the delay between a PCEF and a radio base station should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface.

NOTE B8:
A delay of 2 ms for the delay between a PCEF and a radio base station should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface.


********** End of Changes *****
3GPP


