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1 Problem description
For industrial IoT use cases like motion control, messages not delivered within transfer interval should be discarded since:

· they may not be useful once new message is generated after transfer interval (and information in old message is “stale”,

· can delay transmission of new messages, as new messages have to wait behind old messages.

Note that transfer interval is time between two consecutive messages (see TS 22.104).

Observation 1: For industrial IoT use cases like motion control, messages not delivered within transfer interval should be discarded as they may not be useful and can delay transmission of new messages.
PDCP’s discard functionality is useful for discarding messages that are not delivered within transfer interval. Discarding prevents old messages from utilizing radio resources and also allows using those resources for new messages.
Observation 2: PDCP’s discard functionality is useful for discarding messages not delivered within transfer interval.

However, Rel-15 PDCP discard timer configuration is not suited for URLLC use cases like motion control. Following are the values of discardTimer supported in Rel-15 (see TS 38.331):
	discardTimer            ENUMERATED {ms10, ms20, ms30, ms40, ms50, ms60, ms75, ms100, ms150, ms200,

                                            ms250, ms300, ms500, ms750, ms1500, infinity}       


Note that the smallest value for discardTimer in Rel-15 is 10ms, whereas transfer interval for motion control use cases can be as low as {0.5, 1, 2} ms as seen in first four rows of table 5.2-1 copied below from TS 22.104.
Table 5.2-1: Periodic deterministic communication service performance requirements
	Characteristic parameter
	Influence quantity
	

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

	99,999 %
	below 1 year but >> 1 month
	< transfer interval value
	≥ 200 kbit/s
	≤ 200
	100 ms
	~ 500 ms
	≤ 160 km/h
	< 25
	50 km x 200 m
	Railbound mass transit - Control of automated train (A.3.2); (note 4) 

	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)

	99,9999 % to 99,999999 %
	~ 10 years
	< transfer interval value
	–
	20
	2 ms 
	2 ms
	≤ 75 km/h
	≤ 100
	50 m x 10 m x 10 m
	Motion control (A.2.2.1)


Observation 3: Transfer interval for motion control use cases can be as low as {0.5, 1, 2} ms, whereas the smallest value for discardTimer in Rel-15 is 10ms.

2 Proposal
We propose that Rel-16 NR should support at least values {0.25, 0.5, 1, 2, 4, 6, 8} ms for the discard timer. Note that the values {0.5, 1, 2} ms are mentioned in the excerpt of Table 5.2-1 of TS 22.104 copied in Section 1. The other values {0.25, 4, 6, 8} provide more flexibility in configuration of PDCP discard timer.
Proposal 1: In Rel-16 NR, allow values {0.25, 0.5, 1, 2, 4, 6, 8} ms for the discard timer.
3 Conclusion and summary
Observation 1: For industrial IoT use cases like motion control, messages not delivered within transfer interval should be discarded as they may not be useful and can delay transmission of new messages.
Observation 2: PDCP’s discard functionality is useful for discarding messages not delivered within transfer interval.

Observation 3: Transfer interval for motion control use cases can be as low as {0.5, 1, 2} ms, whereas the smallest value for discardTimer in Rel-15 is 10ms.

Proposal 1: In Rel-16 NR, allow values {0.25, 0.5, 1, 2, 4, 6, 8} ms for the discard timer.
