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1. Introduction
At RAN2 99bis, some agreements regarding SR have been made and highlighted as below
1. An SR configuration consists of a collection of sets of PUCCH resources across different BWPs and cells with the following constraints:
–	Per cell, at any given time there is at most one usable PUCCH resource per LCH
–	This corresponds to the case of one single LTE-like set of SR PUCCH resources being configured per LCH per BWP, and only one BWP being active at a time
2. Each LCH is mapped to none or one SR configuration.
3. Each SR configuration has its own SR counter and prohibit timer.
–	This counter and timer control the SR configuration i.e. SR procedures on the group of LCHs mapped to the SR configuration in question.
–	When max SR transmission counter is reached on a SR configuration, SR failure is declared and the UE triggers a RACH and releases all PUCCH resources. 
–	SR counters and timers are independent across different configurations.
4 	BWP switching and cell activation / deactivation do not interfere with the operation of the counter and timer.
5	The selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one valid PUCCH resource for SR in one ‘TTI’ is left to UE implementation.
FFS Maximum number of SR configurations/PUCCH resource per MAC entity


According to the above agreements, we know that each SR configuration has its own SR counter, and prohibit timer. Each SR configuration may be associated with different LCHs with different QoS requirements. The settings for these SR counters and timers, in LTE may be not sufficient for NR. So, this paper analyses the existing LTE values, and proposes necessary changes accordingly.
Discussion
SR counter and timer
In LTE, each SR configuration carries the information highlighted as below (see 3GPP TS 36.331)
SchedulingRequestConfig ::= CHOICE {
    release NULL,
    setup SEQUENCE {
        sr-PUCCH-ResourceIndex INTEGER (0..2047),
        sr-ConfigIndex INTEGER (0..157),
        dsr-TransMax ENUMERATED {            n4, n8, n16, n32, n64, spare3, spare2, spare1}
    }
}
1. [bookmark: _GoBack]where dsr-TransMax is the maximum number of SR transmission count (See 36.321 5.4.4 Scheduling Request)
RAN2 has agreed to define dsr-TransMax per SR configuration. URLLC like LCH would be associated with a different SR configuration as that for eMBB LCH. The minimum value of dsr-TransMax may be not suitable for URLLC like LCHs since they require extreme short latency. Additionally, it would be beneficial to also increase the maximum value for dsr-TransMax, considering that the UE would be able to transmit an SR more often than that in LTE.  
[bookmark: _Toc497225979][bookmark: _Toc497919111][bookmark: _Toc498520524][bookmark: _Toc498602620][bookmark: _Toc498616217][bookmark: _Toc498636740]Update values of dsr-TransMax in NR, to allow additional shorter values (less than n4) and larger values (larger than n64) than in LTE.
[bookmark: _Toc493709558][bookmark: _Toc493018911][bookmark: _Toc493018956][bookmark: _Toc493709559][bookmark: _Toc493018912][bookmark: _Toc493018957][bookmark: _Toc493709560][bookmark: _Toc494358173][bookmark: _Toc494358193]The sr-ProhibitTimer is used to prevent the UE from transmitting a second SR too early after its previous SR attempt. In LTE the sr-ProhibitTimer is defined in number of SR periods. We think this is a suitable definition also for NR. The value range is from 0 to 7. Value in number of SR period(s) of shortest SR period of any
serving cell with PUCCH. Value 0 means no timer for SR transmission on PUCCH is configured. Value 1 corresponds to one SR period, Value 2 corresponds to 2*SR periods and so on. As we expect SR periods to be shorter in NR than in LTE it might be good to add some longer values to the timer. We suggest the new values are as below, and new values are highlighted in yellow.

sr-prohibitTimer		INTEGER (0,1,2,3,4,5,6,7,8,9,10,11,12,13,14)

[bookmark: _Toc497225980][bookmark: _Toc497919112][bookmark: _Toc498520525][bookmark: _Toc498602621][bookmark: _Toc498616218][bookmark: _Toc498636741]As in LTE the sr-ProhibitTimer is defined in number of SR periods. Additional larger values can be considered if the SR period in NR is shorter than in LTE, i.e., values in the range {0,1,2,3,4,5,6,7,8,9,10,11,12,13,14}.
In LTE, a logicalChannelSR-ProhibitTimer can be configured per logical channel to delay a SR for certain time, to avoid redundant SR transmissions. So that low priority traffic may have more chances to transmit SR and get scheduled by the network. The logicalChannelSR-ProhibitTimer is also useful for the traffic scenarios where SRs can be delayed without any impact on the performance. For those logical channels the eNB can predict the UL traffic pattern, so a grant can be assigned to the UEs without SR. The same motivation is still valid in NR. Therefore, this timer should be kept in NR. The usage of this timer is not confliting with sr-ProhibitTimer, since there may be multiple LCHs are mapped with the same SR configuration. 
In LTE, the value of logicalChannelSR-ProhibitTimer in the range {sf20, sf40, sf64, sf128, sf512, sf1024, sf2560, spare1}. Similar as in LTE, the typical traffic that applies a logicalChannelSR-ProhibitTimer would be VoIP in NR.  We think the same setting is still valid. Therefore, we suggest that
[bookmark: _Toc497225981][bookmark: _Toc497919113][bookmark: _Toc498520526][bookmark: _Toc498602622][bookmark: _Toc498616219][bookmark: _Toc498636742]As in LTE the logicalChannelSR-ProhibitTimer is configured in time unit of sub-frames. The same values as in LTE is applied for NR, i.e., values in the range {sf20, sf40, sf64, sf128, sf512, sf1024, sf2560}.
BSR timers
In LTE, the values for PeriodicBSR-Timer is specified as below
PeriodicBSR-Timer-r12 ::= ENUMERATED {sf5, sf10, sf16, sf20, sf32, sf40, sf64, sf80, sf128, sf160, sf320, sf640, sf1280, sf2560, infinity}
In NR, URLLC services request extremely lower latency than that in LTE. This requires the UE to provide BSRs much faster than that in LTE. An email discussion [99bis#18][NR] L2 parameters in RRC, still on-going, the values for PeriodicBSR-Timer is not concluded yet. 
1. [bookmark: _Toc494372738][bookmark: _Toc494372230][bookmark: _Toc494274893][bookmark: _Toc494274052][bookmark: _Toc494272324][bookmark: _Toc494271889][bookmark: _Toc494271616][bookmark: _Toc494270886][bookmark: _Toc494270817][bookmark: _Toc494270544][bookmark: _Toc494266179][bookmark: _Toc494107627][bookmark: _Toc494107385][bookmark: _Toc494106633][bookmark: _Toc494102382][bookmark: _Toc498520630][bookmark: _Toc498616215][bookmark: _Toc498636738]It is beneficial for URLLC like service to apply shorter values for PeriodicBSR-Timer. 
At the email discussion, one argued that for some special case, the resources consumption for BSR may not be an issue (e.g. industry usage). Therefore, it was suggested to add 0ms to mandate the BSR information in every MAC PDU. However, we don’t think this is necessary, since this would bring a risk of high redundant BSR overhead, at the same, this may not always give a gain considering a fact that gNB may always need some time to scheduling resources for this UE. 
1. [bookmark: _Toc498520631][bookmark: _Toc498616216][bookmark: _Toc498636739]Set PeriodicBSR-Timer as 0ms is unnecessary, which may create high redundant BSR overhead
Therefore, we suggest adopting shorter values for PeriodicBSR-Timer as below. New values are highlighted in yellow.
PeriodicBSR-Timer ::= ENUMERATED {sf1, sf2, sf3, sf4, sf5, sf10, sf16, sf20, sf32, sf40, sf64, sf80, sf128, sf160, sf320, sf640, sf1280, sf2560, infinity}
[bookmark: _Toc497225982][bookmark: _Toc497919114][bookmark: _Toc498520527][bookmark: _Toc498602623][bookmark: _Toc498616220][bookmark: _Toc498636743]The PeriodicBSR-Timer is configured in time unit of sub-frames as in LTE, additional shorter values (such as values shorter than sf5, however the values must be larger than 0ms) can be considered in NR, i.e., values in the range {sf1, sf2, sf3, sf4, sf5, sf10, sf16, sf20, sf32, sf40, sf64, sf80, sf128, sf160, sf320, sf640, sf1280, sf2560, infinity}.
In LTE, the values for RetxBSR-Timer is specified as below
RetxBSR-Timer-r12 ::= ENUMERATED {sf320, sf640, sf1280, sf2560, sf5120,sf10240, spare2, spare1}
For the same reason as that for PeriodicBSR-Timer, we think it is beneficial to apply smaller values for retxBSR-Timer so that the gNB can receive the BSR earlier in case a BSR is lost due to the transmission failure. The email discussion [99bis#18][NR] L2 parameters in RRC, still on-going, the values for PeriodicBSR-Timer is not concluded yet. Therefore, we suggest to adopt shorter values for the timer as below. New values are highlighted in yellow.

RetxBSR-Timer ::= ENUMERATED {sf10, sf20, sf40, sf80, sf160, sf240, sf320, sf640, sf1280, sf2560, sf5120, sf10240}
[bookmark: _Toc497225983][bookmark: _Toc497919115][bookmark: _Toc498520528][bookmark: _Toc498602624][bookmark: _Toc498616221][bookmark: _Toc498636744]The RetxBSR-Timer is configured in time unit of sub-frames as in LTE, additional shorter values (less than sf320) can be considered in NR, i.e., values in the range {sf10, sf20, sf40, sf80, sf160, sf240, sf320, sf640, sf1280, sf2560, sf5120, sf10240}.
Conclusion
In section 2 we made the following observations:
Observation 1	It is beneficial for URLLC like service to apply shorter values for PeriodicBSR-Timer.
Observation 2	Set PeriodicBSR-Timer as 0ms is unnecessary, which may create high redundant BSR overhead

Based on the discussion in section 2 we propose the following:
Proposal 1	Update values of dsr-TransMax in NR, to allow additional shorter values (less than n4) and larger values (larger than n64) than in LTE.
Proposal 2	As in LTE the sr-ProhibitTimer is defined in number of SR periods. Additional larger values can be considered if the SR period in NR is shorter than in LTE, i.e., values in the range {0,1,2,3,4,5,6,7,8,9,10,11,12,13,14}.
Proposal 3	As in LTE the logicalChannelSR-ProhibitTimer is configured in time unit of sub-frames. The same values as in LTE is applied for NR, i.e., values in the range {sf20, sf40, sf64, sf128, sf512, sf1024, sf2560}.
Proposal 4	The PeriodicBSR-Timer is configured in time unit of sub-frames as in LTE, additional shorter values (such as values shorter than sf5, however the values must be larger than 0ms) can be considered in NR, i.e., values in the range {sf1, sf2, sf3, sf4, sf5, sf10, sf16, sf20, sf32, sf40, sf64, sf80, sf128, sf160, sf320, sf640, sf1280, sf2560, infinity}.
Proposal 5	The RetxBSR-Timer is configured in time unit of sub-frames as in LTE, additional shorter values (less than sf320) can be considered in NR, i.e., values in the range {sf10, sf20, sf40, sf80, sf160, sf240, sf320, sf640, sf1280, sf2560, sf5120, sf10240}.
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