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1 Introduction
In RAN2#108, R2-1916183 (New values for RLC and PDCP timers) was discussed and several related agreements were made. Related excerpts from Chair notes is copied below:
	R2-1916183
New values for RLC and PDCP timers
Qualcomm Inc, LG Electronics
discussion
Rel-16

DISCSUSSION

- 
Samsung can agree P4 but not P2 and P3, as these are for RLC-AM. LG think we haven’t excluded RLC-AM.

- 
Huawei think T-reassembly is for segments, is it really applicable to have such small values? Intel agrees that segmentation is unlikely for URLLC cases. LG think that if in-order delivery is used this timer impacts the whole latency. Samsung assumes that RLC and PDCP are not dependent so if inorder delivery is applied PDCP will anyway wait regardless T-reassembly timer

- 
QC think one transmission can be very very short. 

- 
Samsung think T-reassembly additional values do not give any performance benefit

- 
P4: Huawei can agree min 1 ms. QC think 0.5 ms is based on SA1 requirement. Huawei think 1 ms is ok. 

- 
QC and Nokia want to keep 0.5ms discard timer.

- 
Huawei think discard timer is mainly for buffer mgmt.

- 
Fujitsu think that some applications make use of delayed packets, and would be ok with min 1ms. 

- 
LG think discard timer is linked with PDB. 

- 
Apple think we need UE capabitlies for the lowest values.
· In Rel-16 NR, allow values {FFS0.5, 1, 2, 4, 6, 8} ms for the discard timer.

· additional values for the T-StatusProhibit timer: 1, 2, 3 and 4ms.

· additional values for the T-PollRetransmit timer: 1, 2, 3 and 4ms


This paper discusses following open issues related to the above agreements:

· Addressing FFS related to support for 0.5ms PDCP discard timer value,
· Discussing capabilities related to new timer values (which were also briefly discussed in RAN2#108).
2 Discussion 

2.1 Support for 0.5ms discard timer value
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”. Further, they can delay transmission of new messages, as new messages have to wait behind old messages.
Transfer interval for motion control use cases can be as low as 0.5ms as highlighted below in table 5.2-1 copied 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 1: Transfer interval for motion control use cases in TS 22.104 includes case with 0.5 ms transfer interval.

Hence, we propose that 0.5 ms value for discard timer is also supported to better support the full range of use cases identified by SA1.

Proposal 1: Allow 0.5 ms value for PDCP discard timer in Rel-16 NR.
2.2 Capabilities for new values for RLC and PDCP timers
Given that the new RLC and PDCP timers values (in the agreements mentioned in Section 1) are primarily aimed at URLLC use cases and may not be relevant to all use cases, it is useful to allow a UE to indicate whether it supports the feature so that network uses related configurations accordingly. 
Observation 2: The new RLC and PDCP timers values are primarily useful for URLLC use cases.

Hence, we propose to introduce related capabilities as follows:
Proposal 2a: Introduce Rel-16 NR UE capability to indicate support for new Rel-16 PDCP discard timer values {FFS0.5, 1, 2, 4, 6, 8} ms. 
Proposal 2b: Introduce Rel-16 NR UE capability to indicate support for T-StatusProhibit timer: 1, 2, 3 and 4ms.
Proposal 2c: Introduce Rel-16 NR UE capability to indicate support for T-PollRetransmit timer: 1, 2, 3 and 4ms.
3 Conclusion and summary
Observations and proposals from above discussion are reiterated below:
Observation 1: Transfer interval for motion control use cases in TS 22.104 includes case with 0.5 ms transfer interval.

Proposal 1: Allow 0.5 ms value for PDCP discard timer in Rel-16 NR.
Observation 2: The new RLC and PDCP timers values are primarily useful for URLLC use cases.

Proposal 2a: Introduce Rel-16 NR UE capability to indicate support for new Rel-16 PDCP discard timer values {FFS0.5, 1, 2, 4, 6, 8} ms. 
Proposal 2b: Introduce Rel-16 NR UE capability to indicate support for T-StatusProhibit timer: 1, 2, 3 and 4ms.
Proposal 2c: Introduce Rel-16 NR UE capability to indicate support for T-PollRetransmit timer: 1, 2, 3 and 4ms.
