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1
Introduction
In this contribution, we discuss the necessity to extend values of some relevant parameters in Layer 2 to support delay critical GBR QoS flows and propose additional values for those parameters.
2
Discussion
Delay Critical GBR QoS flows were introduced in Section “Standardized 5QI to QoS characteristics mapping” in 3GPP TS 23.501 [1] which are listed below:

	5QI

Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error

Rate 
	Default Maximum Data Burst Volume

(NOTE 2)
	Default

Averaging Window
	Example Services

	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])

	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])

	NOTE 4:
A delay 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.

NOTE 5:
A delay 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.
NOTE 6:
A delay 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.


Packet Delay Budget (PDB) defines an upper bound for the time that a packet may be delayed between the UE and the UPF that terminates the N6 interface. Values of packet delay between a UPF terminating N6 and 5G-AN were specified in the above table. Based on this, one can deduce that the lowest value of packet delay budget applicable for the radio interface is 3ms.
Observation 1: The lowest value of packet delay budget for the radio interface is 3ms. 

“discardTimer” in PDCP and “bucketSizeDuration” in MAC reflect packet delay budget. With “priority” in LCP (MAC), gNB has the flexibility to assign a different QoS flow to a LCH with different priority. However the values defined for the parameters mentioned in Rel-16 are not updated to reflect the values defined in the above table. The details are provided below.
discardTimer in PDCP

discardTimer in PDCP, if configured, allows PDCP to discard data that is buffered longer than discardTimer [2]. As specified in 3GPP TS 23.501, a packet corresponding to delay critical GBR QoS flow is counted as lost if the packet is delayed more than PDB. If a packet corresponding to Delay-critical resource type QoS flow is counted as lost, sending the packet over the air in the uplink is a waste of radio resources. Hence it can be concluded that discardTimer will be configured for a DRB serving delay-critical resource type QoS flow so that PDCP discards the packets that do not meet delay requirements of delay-critical GBR QoS flows. discardTimer is received in PDCP-Config IE and has the following values [3]:

“discardTimer


ENUMERATED {ms10, ms20, ms30, ms40, ms50, ms60, ms75, ms100, ms150, ms200, ms250, ms300, ms500, ms750, ms1500, infinity}”

The lowest value of discardTimer is 10ms whereas the lowest packet delay budget for delay-critical GBR is 3ms. There may be more delay critical GBR flows added in future to 3GPP TS 23.501. Hence we propose additional values to discardTimer to support the defined delay critical GBR QoS flows and any new QoS flows that will be added in future. 

Observation 2: Current discardTimer values do not support the delay requirement of delay-critical GBR QoS flows.
Proposal 1: Extend dicardTimer values to support delay-critical GBR QoS flows. Add 1ms, 2ms, 3ms, 4ms, 5ms and 9ms values to discardTimer in PDCP-Config IE.
bucketSizeDuration in MAC
buckestSizeDuration is used in LCP when scheduling data in uplink. It has the values [3]:
“bucketSizeDuration


ENUMERATED {ms5, ms10, ms20, ms50, ms100, ms150, ms300, ms500, ms1000, 






spare7, spare6, spare5, spare4, spare3, spare2, spare1}”

The lowest value of bucketSizeDuration is 5ms. It’s specified in [1] that MDBV denotes the largest amount of data that the 5G-AN is required to serve within a period of 5G-AN PDB (i.e. 5G-AN part of the PDB). As discussed earlier, the lowest value of 5G-AN part of the PDB is 3ms. However with 5ms as bucketSizeDuration, there is a risk that MAC over-schedules data than necessary, hence we propose additional values.

Observation 3: There is a risk of over-scheduling of delay-critical GBR QoS flows than necessary in uplink.
Proposal 2: Add 1ms, 2ms, 3ms, 4ms and 9ms values to bucketSizeDuration in LogicalChannelConfig IE.
priority in LogicalChannelConfig
“priority” is used to assign different prioritization values to Logical Channels and has the following values [3]:

“priority


INTEGER (1..16)”
Section “Standardized 5QI to QoS characteristics mapping” in 3GPP TS 23.501 [3] specifies default priority level for each QoS flow and there are 19 different values specified. Even though it’s hard to foresee if gNB assigns a separate logical channel with different priority level for each of the QoS flows, the number of logical channel priorities should not limit the possibility to do so. Hence we propose to increase the number of priorities to 32.
Observation 4: It’s not possible to assign more than 16 logical channels with different priority levels.

Proposal 3: Increase the number of priorities of logical channels to 32.
3
Conclusions
In this contribution, we make the following observations and proposal:
Observation 1: The lowest value of packet delay budget for the radio interface is 3ms.
Observation 2: Current discardTimer values do not support the delay requirement of delay-critical GBR QoS flows.
Observation 3: There is a risk of over-scheduling of delay-critical GBR QoS flows than necessary in uplink.

Observation 4: It’s not possible to assign more than 16 logical channels with different priority levels.

Proposal 1: Extend dicardTimer values to support delay-critical GBR QoS flows. Add 1ms, 2ms, 3ms, 4ms, 5ms and 9ms values to discardTimer in PDCP-Config IE.
Proposal 2: Add 1ms, 2ms, 3ms, 4ms and 9ms values to bucketSizeDuration in LogicalChannelConfig IE.
Proposal 3: Increase the number of priorities of logical channels to 32.
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