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1 Introduction
In NR Rel-15, the current configurable values for the RLC and PDCP timers are sub-optimum for the eMBB and low latency type of application, more specifically when system is functioning in FR2 with large SCS or when mini-slot based transmission is used for data exchange. Therefore, providing higher granularity when configuring the RLC timers is crucial to ensure an optimum performance. 

2 Discussion  
For the case when FR2 is configured with large SCS, the slot duration can be relatively small when compared to the configurable timer values at the RLC layer. 
For instance if SCS is configured to 120KHz ( slot duration = 0.125 ms, and assuming HARQ max retransmissions is set to “4”, and with 8 slots as an RTT time, this yields to 3ms (8x3x0.125) before lower layer gives up on recovering the lost packet and therefore the expectation to have the upper layer (RLC) to intervene and recover the lost packet. The earlier the RLC acts, the earlier the recovery is expected, which is a crucial requirement in some cases. 

Observation 1: for high SCS configuration, HARQ recovery for a lost packet can be exhausted in a very short period.

In addition, the mini-slot based transmission that provide a flexible HARQ/scheduling timing with symbol level granularity, requires a faster response from the RLC layer to recover the lost packets. If we considered the case where SCS is configured with 30 KHz, a single transmission has a duration of 0.036ms. If compared to slot-based transmission, which last for the 0.5ms (for the same SCS), it’s more than 10 times smaller in duration.  
Observation 2: for mini-slot based transmission, the transmission unit duration can be substantial small compared to the slot-based transmission.

If RLC receiving entity detected a missing RLC PDU (with SN=x), the RLC entity can’t send a Status PDU earlier than 5ms from the reception of the next RLC PDU (with SN=x+2), as the T-Reassembly timer has to expire first upon the detection of the gap in the sequence numbers.

The smallest non-zero value for the T-Reassembly is 5ms, which is substantially large compared to the duration of the min-slot based transmission, which might cause the traffic to stall or delay the transmission of the status PDU to inform the transmission entity about the gap. 

T-Reassembly ::=                    ENUMERATED {

                                        ms0, ms5, ms10, ms15, ms20, ms25, ms30, ms35,

                                        ms40, ms45, ms50, ms55, ms60, ms65, ms70,

                                        ms75, ms80, ms85, ms90, ms95, ms100, ms110,

                                        ms120, ms130, ms140, ms150, ms160, ms170,

                                        ms180, ms190, ms200, spare1}

Proposal 1: proposing additional values for the T-Reassembly timer: 1, 2, 3 and 4ms.

T-StatusProhibit timer can be set with minimum value to 5ms (non-zero value), consequently the receiving RLC entity must wait for at least 5ms between 2 status PDU ( preventing a fast recovery.  

T-StatusProhibit ::=                ENUMERATED {

                                        ms0, ms5, ms10, ms15, ms20, ms25, ms30, ms35,

                                        ms40, ms45, ms50, ms55, ms60, ms65, ms70,

                                        ms75, ms80, ms85, ms90, ms95, ms100, ms105,

                                        ms110, ms115, ms120, ms125, ms130, ms135,

                                        ms140, ms145, ms150, ms155, ms160, ms165,

                                        ms170, ms175, ms180, ms185, ms190, ms195,

                                        ms200, ms205, ms210, ms215, ms220, ms225,

                                        ms230, ms235, ms240, ms245, ms250, ms300,

                                        ms350, ms400, ms450, ms500, ms800, ms1000,

                                        ms1200, ms1600, ms2000, ms2400, spare2, spare1}

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

likewise, the transmitting RLC entity can’t be proactive, as it must wait for at least 5ms in between polling.

T-PollRetransmit ::=                ENUMERATED {

                                        ms5, ms10, ms15, ms20, ms25, ms30, ms35,

                                        ms40, ms45, ms50, ms55, ms60, ms65, ms70,

                                        ms75, ms80, ms85, ms90, ms95, ms100, ms105,

                                        ms110, ms115, ms120, ms125, ms130, ms135,

                                        ms140, ms145, ms150, ms155, ms160, ms165,

                                        ms170, ms175, ms180, ms185, ms190, ms195,

                                        ms200, ms205, ms210, ms215, ms220, ms225,

                                        ms230, ms235, ms240, ms245, ms250, ms300,

                                        ms350, ms400, ms450, ms500, ms800, ms1000,

                                        ms2000, ms4000, spare5, spare4, spare3,

                                        spare2, spare1}

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

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 3: 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 4: 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 5: 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.

We propose that Rel-16 NR should support at least values {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 {4, 6, 8} provide more flexibility in configuration of PDCP discard timer.
Proposal 4: In Rel-16 NR, allow values {0.5, 1, 2, 4, 6, 8} ms for the discard timer.
3 Summary
In the contribution, we discuss the need for additional configurable values for the RLC and PDCP timer to ensure efficient performance for eMBB and URLLC and NR_IIOT traffic. 
Observation 1: for high SCS configuration, HARQ recovery for a lost packet can be exhausted in a very short period.

Observation 2: for mini-slot based transmission, the transmission unit duration can be substantial small compared to the slot-based transmission.

Proposal 1: proposing additional values for the T-Reassembly timer: 1, 2, 3 and 4ms.

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

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

Observation 3: 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 4: PDCP’s discard functionality is useful for discarding messages not delivered within transfer interval.

Observation 5: 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 4: In Rel-16 NR, allow values {0.5, 1, 2, 4, 6, 8} ms for the discard timer.
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