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1 Introduction

In this document, we discuss a conflict between MAC and RRC timer value configurations observed in real networks. During RRC connection setup procedure, the UE starts timer T300 at RRC layer, at the same time the UE MAC layer performs RACH. During RACH, the eNB may send a backoff parameter in the RACH Response (RAR) message when the network is experiencing congestion. Based on the backoff parameter, the UE MAC randomly selects a backoff time before performing the next RACH. The MAC backoff time can be even longer than the remaining time in the RRC T300 timer. In this case, the RRC connection setup is destinated to failure; however, current spec requires the UE to wait until the T300 expiry in order to declare the failure of RRC connection setup, which causes delay in call setup. We want to clarify UE behaviour in this case to avoid unnecessary RRC connection setup failures. 
The same issue can happen during the RACH in RRC connection re-establishment and handover.

2 Problem Statement Based on current spec
2.1 MAC Spec

During RACH, the eNB may send a backoff parameter in the RACH Response (RAR) message when the network is experiencing congestion. The following table from 36.321 V13.2.0 defines the Backoff Parameter value. Based on 36.321 Section 5.1.4 (the related text of is copied below for quick reference), the UE then selects a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value.
Table 7.2-1: Backoff Parameter values.

	Index
	Backoff Parameter value (ms)

	0
	0

	1
	10

	2
	20

	3
	30

	4
	40

	5
	60

	6
	80

	7
	120

	8
	160

	9
	240

	10
	320

	11
	480

	12
	960

	13
	Reserved

	14
	Reserved

	15
	Reserved


==== Related text from 36.321 V13.2.0 Section 5.1.4 =========
-
if in this Random Access procedure, the Random Access Preamble was selected by MAC:

-
based on the backoff parameter, select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value;

-
delay the subsequent Random Access transmission by the backoff time;
============end of spec quote====================
2.2 RRC Spec
During RRC connection setup procedure, the UE starts timer T300 at RRC layer. The T300 values are shown below, which can be smaller than the MAC layer random backoff time, or even smaller than the Backoff Parameter value. The same thing is true for T301 and T304, which are used by RRC during RRC connection re-establishment and handover procedures, respectively.
==== Related text from 36.331 V13.2.0=========
UE-TimersAndConstants information element

-- ASN1START

UE-TimersAndConstants ::=


SEQUENCE {


t300







ENUMERATED {












ms100, ms200, ms300, ms400, ms600, ms1000, ms1500,












ms2000},

t301







ENUMERATED {












ms100, ms200, ms300, ms400, ms600, ms1000, ms1500,












ms2000},

t310







ENUMERATED {












ms0, ms50, ms100, ms200, ms500, ms1000, ms2000},


n310







ENUMERATED {












n1, n2, n3, n4, n6, n8, n10, n20},

<irrelavent ASN.1 omitted>
}

-- ASN1STOP

MobilityControlInfo information element

-- ASN1START

MobilityControlInfo ::=

SEQUENCE {


targetPhysCellId




PhysCellId,


carrierFreq






CarrierFreqEUTRA




OPTIONAL,
-- Cond HO-toEUTRA2


carrierBandwidth




CarrierBandwidthEUTRA



OPTIONAL,
-- Cond HO-toEUTRA


additionalSpectrumEmission


AdditionalSpectrumEmission


OPTIONAL,
-- Cond HO-toEUTRA


t304







ENUMERATED {












ms50, ms100, ms150, ms200, ms500, ms1000,












ms2000, ms10000-v1310},

newUE-Identity





C-RNTI,


radioResourceConfigCommon


RadioResourceConfigCommon,


rach-ConfigDedicated



RACH-ConfigDedicated



OPTIONAL,
-- Need OP


...,


[[
carrierFreq-v9e0



CarrierFreqEUTRA-v9e0



OPTIONAL
-- Need ON


]],


[[
drb-ContinueROHC-r11


ENUMERATED {true}




OPTIONAL
-- Cond HO


]]

}

<irrelavent ASN.1 omitted>
-- ASN1STOP

============end of spec quote====================
3 Discussion
When the MAC backoff time is selected to be longer than the remaining time in the RRC T300 timer, the RRC connection setup is destinated to failure; however, current spec 36.331 Section 5.3.3.6 requires the UE to perform the procedure for handling RRC connection setup failure only upon T300 expiry, which causes delay in call setup. In fact, the UE can determine RRC connection setup failure based on the fact that MAC backoff time is longer than the remaining time in the RRC T300 timer, and does not need to wait until T300 expiry. 
Observation 1: UE can determine RRC connection setup failure based on the fact that MAC backoff time is longer than the remaining time in the RRC T300 timer, and does not need to wait until T300 expiry.
One obvious solution is below.

Option 1: when the scenario in Observation 1 happens, the UE assumes T300 expiry immediately. 
Option 1 does better than current spec, because it saves time in the following procedure after T300 expiry. However, it cannot save the connection setup. Hence we consider the solution below.

Option 2: the UE selects a random backoff time between zero and min{[Backoff Parameter Value], [Remaining time in RRC timer T300]}. 
Option 2 can save the connection setup, hence it is better than Option 1.
Similarly, current spec 36.331 Section 5.3.7.7 requires the UE to perform the procedure for handling RRC connection reestablishment failure only upon T301 expiry. An approach similar to Option 2 can solve the issue. 
Similarly, current spec 36.331 Sections 5.3.5.6, 5.4.2.5, 5.4.3.5 requires the UE to perform the procedure for handling handover failure only upon T304 expiry. An approach similar to Option 2 can solve the issue. 
4 Proposals 

Proposal 1: the UE shall select a random backoff time in either one of the following ranges, 

a) (Current spec) between zero and Backoff Parameter Value

b) (Opptimized approach) between zero and min{[Backoff Parameter Value], [Remaining time in RRC timer T300/T301/T304]}. 
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