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1. Introduction

This document aims to explain why current Discard Timer value for UM RLC is not suitable for UM applications, and proposes extension of Discard Timer values.
2. Justification
2.1 RLC modes for UMTS traffic class
In UMTS, user traffic is categorized into four types, i.e. conversational, streaming, interactive, and background. Among them, conversational and streaming types are further divided into CS and PS traffic, while interactive and background types are only defined for PS traffic. Considering the characteristic of each traffic class, the suitable RLC modes can be chosen as shown in Table 1 [1]. Note that PS streaming uses either UM or AM RLC depending on the delay constraint of the traffic; lower delay for UM, and higher delay for AM. 
Table 1. RLC modes for UMTS traffic class




Focusing on UM RLC, UM RLC is usually suited for PS conversational or (low delay) PS streaming traffic. The representative example of PS conversational and PS streaming traffic is shown in Table 2 and 3, respectively [2]. Note that maximum delay is approximately 150ms for PS conversational audio/video, 250ms for PS conversational data, and 10s for PS streaming.
Table 2. End-user expectations - Conversational
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Table 3. End-user expectations - Streaming
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2.2 UMTS Bearer and Radio Access Bearer attributes

Based on the end-user expectations, ranges of UMTS Bearer and RAB attributes are defined as shown in Table 4 and 5, respectively [3]. Here, we are only concerned about Transfer Delay, since it affects the RLC Discard Timer value. Note that Transfer Delay is only defined for conversational and streaming class, because interactive and background class traffics are Non-Real Time. Also note that some difference of Transfer Delay exists between UMTS Bearer and RAB attributes, which is taken up by CN Bearer.
Transfer Delay indicates by definition the maximum delay for 95th percentile of the distribution of delay for all delivered SDUs during the lifetime of a bearer service. Here, the delay for an SDU is defined as the time from a request to transfer an SDU at one SAP to its delivery at the other SAP. Hence, the Transfer Delay in RAB attributes indicates the delay introduced from MSC/SGSN to UE. Neglecting the small delay introduced by Iu Bearer, most of the Transfer Delay is taken up by Radio Bearer. Therefore, RLC should take care of the Transfer Delay defined in RAB attributes. Since UM RLC is used to deliver PS conversational or PS streaming traffic, and considering that SDU transmission in radio interface takes at least 50 ms, UM RLC should be able to buffer SDUs more than 200ms depending on the RAB attributes.
Table 4. Ranges of UMTS Bearer attributes
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Table 5. Ranges of Radio Access Bearer attributes
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2.3 What we have today for UM RLC Discard Timer value
For UM RLC, SDU discard mode of “Timer based no explicit” is applied, and the value of the Discard Timer is specified in 10.3.4.25 in 25.331. The Discard Timer values are highlighted below. Note that the maximum value is 100ms, which is not suitable for PS streaming traffic. 
10.3.4.25
Transmission RLC Discard

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	CHOICE SDU Discard Mode
	MP
	
	
	Different modes for discharge the RLC buffer on the transmitter side;

"Timer based with explicit signalling", "Timer based without explicit signalling", "Discard after Max_DAT retransmissions" or "No_discard". For unacknowledged mode and transparent mode, only Timer based without explicit signalling is applicable. If "No_discard" is used, reset procedure shall be done after Max_DAT retransmissions

	>Timer based explicit
	
	
	
	

	>>Timer_MRW
	MP
	
	Integer(50,60, 70, 80, 90, 100, 120, 140, 160, 180, 200, 300, 400, 500, 700, 900)
	Elapsed time in milliseconds. It is used to trigger the retransmission of a STATUS PDU containing an MRW SUFI field

	>>Timer_discard
	MP
	
	Integer(100, 250, 500, 750, 1000, 1250, 1500, 1750, 2000, 2500, 3000, 3500, 4000, 4500, 5000, 7500)
	Elapsed time in milliseconds before a SDU is discarded. 

	>>MaxMRW
	MP
	
	Integer(1, 4, 6, 8, 12 16, 24, 32)
	Defined in [16]

	>Timer based no explicit
	
	
	
	

	>>Timer_discard
	MP
	
	Integer(10,20,30,40,50,60,70,80,90,100)
	Elapsed time in milliseconds before a SDU is discarded. 

	>Max DAT retransmissions
	
	
	
	

	>>Max_DAT
	MP
	
	Integer(1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 35, 40)
	Defined in [16]

	>>Timer_MRW
	MP
	
	Integer(50, 60, 70, 80, 90, 100, 120, 140, 160, 180, 200, 300, 400, 500, 700, 900)
	Elapsed time in milliseconds. It is used to trigger the retransmission of a STATUS PDU containing an MRW SUFI field

	>>MaxMRW
	MP
	
	Integer(1, 4, 6, 8, 12 16, 24, 32)
	Defined in [16]

	>No discard
	
	
	
	

	>>Max_DAT
	MP
	
	Integer(1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 35, 40)
	Defined in [16]


	CHOICE SDU Discard Mode
	Condition under which the given SDU Discard Mode is chosen

	Timer based explicit
	If the modes for discharge of the RLC buffer on the transmitter side is "Timer based with explicit signalling"

	Timer based no explicit
	If the modes for discharge of the RLC buffer on the transmitter side is "Timer based without explicit signalling"
For unacknowledged mode, only Timer based without explicit signalling is applicable.

	Max DAT retransmissions
	If the modes for discharge of the RLC buffer on the transmitter side is "Discard after Max_DAT retransmissions"

	No discard
	If the modes for discharge the of RLC buffer on the transmitter side is "Reset procedure shall be done after Max_DAT retransmissions"


3. Conclusion

In this paper, we have shown that the current Discard Timer value for UM RLC is too short for some UM applications, especially for PS streaming traffic. It can be foreseen that some SDUs are unnecessarily discarded in RLC transmitter, though leaving the SDUs some more time in the transmission buffer does not degrade the negotiated QoS. 
As a conclusion, we propose to extend the Discard Timer value for UM RLC to more efficiently support the PS streaming traffic. We think that the Discard Timer value should be extended at least 200ms, but the exact value may be liaised to SA group. If the principle is agreed, LG will voluntarily provide Liaison or CR.
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