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1
Introduction
In this contribution, we discuss the open issue (FFS 0.5ms value) for discardTimer in PDCP and the necessity to extend values of buckestSizeDuration and priority in MAC to support delay critical GBR QoS flows. We propose additional values for buckestSizeDuration and priority.
2
Discussion
discardTimer in PDCP
In RAN2-108, it was agreed to allow values {FFS0.5, 1, 2, 4, 6, 8} ms for discardTimer in Rel-16 NR. The lower values of transfer interval mentioned in the below table from 3GPP TS 22.104 were used to motivate the proposed FFS0.5ms value for discardTimer. 

Table 5.2-1: Periodic deterministic communication service performance requirements

	Characteristic parameter
	Influence quantity
	

	Communica​tion service availability: target value (note 1)
	Communication service reliability: mean time between failures
	End-to-end latency: maximum (note 2) (note 12a)
	Service bit rate: user experienced data rate (note 12a)
	Message size [byte] (note 12a)
	Transfer interval: target value (note 12a)
	Survival time (note 12a)
	UE 
speed (note 13)
	# of UEs
	Service area 
(note 3)
	Remarks

	99,999 % to 99,99999 %
	~ 10 years


	< transfer interval value
	–
	50
	500 μs 
	500 μs
	≤ 75 km/h
	≤ 20
	50 m x 10 m x 10 m
	Motion control (A.2.2.1)

	99,9999 % to 99,999999 %
	~ 10 years
	< transfer interval value
	–
	40
	1 ms 
	1 ms
	≤ 75 km/h
	≤ 50
	50 m x 10 m x 10 m
	Motion control (A.2.2.1)


One needs to check transfer interval together with other characteristic parameters mentioned in the above table. As highlighted above, the first requirement to support transfer interval of 0.5ms is that the system needs to support end-to-end latency maximum value less than 0.5ms. However, it’s not discussed if Rel-16 shall support end-to-end latency less than 0.5ms. Hence, it’s not practical to have 0.5ms value for discardTimer in PDCP.
Observation 1: It’s not discussed if Rel-16 shall support end-to-end latency less than 0.5ms and not practical to have 0.5ms value for discardTimer in PDCP.

Proposal 1: 0.5ms value for discardTimer is not needed.
bucketSizeDuration in MAC
“discardTimer” in PDCP and “bucketSizeDuration” in MAC reflect packet delay budget (PDB). discardTimer values were extended in RAN2-108 meeting whereas bucketSizeDuration values were not discussed. buckestSizeDuration is used in LCP when scheduling data in uplink. It has the values [2]:
“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 3GPP TS 23.501 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). With 5ms as bucketSizeDuration, there is a risk that MAC over-schedules data than necessary, hence we propose same values as discardTimer.

Observation 2: There is a risk of over-scheduling of delay-critical GBR QoS flows than necessary in uplink.
Proposal 2: Add 1ms, 2ms, 4ms, 6ms and 8ms 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 [2]:

“priority


INTEGER (1..16)”
Section “Standardized 5QI to QoS characteristics mapping” in 3GPP TS 23.501 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 3: 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: It’s not discussed if Rel-16 shall support end-to-end latency less than 0.5ms and not practical to have 0.5ms value for discardTimer in PDCP.
Observation 2: There is a risk of over-scheduling of delay-critical GBR QoS flows than necessary in uplink.

Observation 3: It’s not possible to assign more than 16 logical channels with different priority levels.

Proposal 1: 0.5ms value for discardTimer is not needed.
Proposal 2: Add 1ms, 2ms, 4ms, 6ms and 8ms values to bucketSizeDuration in LogicalChannelConfig IE.
Proposal 3: Increase the number of priorities of logical channels to 32.
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