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Agreements on SR/BSR

- The SR should at least distinguish the “numerology/TTI type” of the logical
channel that triggered the SR {(how this is done is FFS).

- The existing LTE BSR framework is used as baseline for NR BSR framework.
Further enhancements at least related to numerologies and granularity and

can be further discussed

Agreements

1. Multiple SR configurations can be configured to the UE and which SR
configuration is used depends on the LCH that triggers the SR. The granularity

of SR configuration for a logical channel is FFS.
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9) JP 2018-207493 A 2018.12.

5.4.4 Scheduling Request

The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.
The MAC entity may be configured with zero or more SR configurations. Each SR
configuration corresponds to one or more logical channels. Which SR configuration is used

depends on the logical channel that triggers the SR.
Editor's note: Editor thinks zero is allowed (as in LTE}, but RAN2 needs to confirm.

Editor's note: Editor thinks SR configuration can be mapped to multiple logical channels (i.e.

‘'one or more' above}, but RAN2 needs to confirm.

RRC configures the following parameters for the scheduling request procedure:
- sr-ProhibitTimer;
- sr-TransMax;
- sr-Configindex.

Editor's note: PHY-related parameters (i.e. sr-Configindex (and maybe more}) can be

corrected later.
The following UE variables are used for the scheduling request procedure:
- SR_COUNTER.

Editor’s note: Editor thinks that the concept of SR_COUNTER and corresponding procedural
text in LTE can be reused but procedural text is not captured yet. Note that if RAN2
considers having separate sr-ProhibitTimers and SR_COUNTER for each SR configuration,

the text may need to be revised. It can be discussed in the future meetings.

ooocooao
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5.4.4 Scheduling Request

The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.

When an SR is triggered, it shall be considered as pending until it is cancelled. All pending
SR(s) shall be cancelled and sr-ProhibitTimer shall be stopped when a MAC PDU is
assembled and this PDU includes a BSR which contains buffer status up to (and including)
the last event that triggered a BSR (see subclause 5.4.5), or, if all pending SR(s) are
triggered by Sidelink BSR, when a MAC PDU is assembled and this PDU includes a Sidelink
BSR which contains buffer status up to (and including) the last event that triggered a
Sidelink BSR (see subclause 5.14.1.4), or, if all pending SR(s) are triggered by Sidelink BSR,
when upper layers configure autonomous resource selection, or when the UL grant(s) can

accommodate all pending data available for transmission.

If an SR is triggered and there is no other SR pending, the MAC entity shall set the
SR_COUNTER to 0.

As long as one SR is pending, the MAC entity shall for each TTI:
- if no UL-SCH resources are available for a transmission in this TTI:

- if the MAC entity has no valid PUCCH resource for SR configured in any TTl and if
rach-Skip for the MCG MAC entity or rach-SkipSCG for the SCG MAC entity is not
configured: initiate a Random Access procedure (see subclause 5.1) on the SpCell

and cancel all pending SRs;

- else if the MAC entity has at least one valid PUCCH resource for SR configured for
this TTI and if this TTl is not part of a measurement gap or Sidelink Discovery Gap

for Transmission and if sr-ProhibitTimer is not running:
- if SR_COUNTER < dsr-TransMax:
- increment SR_COUNTER by 1;

- instruct the physical layer to signal the SR on one valid PUCCH resource for

SR;

- start the sr-ProhibitTimer.

gooooaad
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else:

- notify RRC to release PUCCH for all serving cells;

- notify RRC to release SRS for all serving cells;

- clear any configured downlink assignments and uplink grants;

- initiate a Random Access procedure (see subclause 5.1) on the SpCell and

cancel all pending SRs. 10

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.

SR_COUNTER is incremented for each SR bundle. sr-ProhibitTimer is started in
the first TTI of an SR bundle.

20
g
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5.4.5 Buffer Status Reporting

The Buffer Status reporting procedure is used to provide the serving eNB with information
about the amount of data available for transmission in the UL buffers associated with the
MAC entity. RRC controls BSR reporting by configuring the three timers periodicBSR-Timer,
retxBSR-Timer and logicalChannelSR-ProhibitTimer and by, for each logical channel,

optionally signalling logicalChannelGroup which allocates the logical channel to an LCG [8].

For the Buffer Status reporting procedure, the MAC entity shall consider all radio bearers

which are not suspended and may consider radio bearers which are suspended.
For NB-loT the Long BSR is not supported and all logical channels belong to one LCG.
A Buffer Status Report (BSR) shall be triggered if any of the following events occur:

- UL data, for a logical channel which belongs to a LCG, becomes available for
transmission in the RLC entity or in the PDCP entity (the definition of what data shall
be considered as available for transmission is specified in [3] and [4] respectively) and
either the data belongs to a logical channel with higher priority than the priorities of
the logical channels which belong to any LCG and for which data is already available
for transmission, or there is no data available for transmission for any of the logical
channels which belong to a LCG, in which case the BSR is referred below to as

"Regular BSR";

- UL resources are allocated and number of padding bits is equal to or larger than the
size of the Buffer Status Report MAC control element plus its subheader, in which

case the BSR is referred below to as "Padding BSR";

- retxBSR-Timer expires and the MAC entity has data available for transmission for any
of the logical channels which belong to a LCG, in which case the BSR is referred below

to as "Regular BSR";

- periodicBSR-Timer expires, in which case the BSR is referred below to as "Periodic

BSR".
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(...)

If the Buffer Status reporting procedure determines that at least one BSR has been

friggered and not cancelled:
- if the MAC entity has UL resources allocated for new transmission for this TTI:

- instruct the Multiplexing and Assembly procedure to generate the BSR MAC

10
control element(s);

- start or restart periodicBSR-Timer except when all the generated BSRs are

Truncated BSRs;
- start or restart retxBSR-Timer.

- else if a Regular BSR has been triggered and logicalChannelSR-ProhibitTimer is not

running:
20
- ifan uplink grant is not configured or the Regular BSR was not triggered due to

data becoming available for transmission for a logical channel for which logical

channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

- a Scheduling Request shall be triggered.

ooocooao
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MAC-MainConfig ::=

ul-SCH-Config
maxHARO-Tx

periodicBSR-Timer

retxBSR-Timer

ttiBundling
}
drx-Config
timeAl ignmentTimerDedicated
phr-Config
release
setup

periodicPHR-Timer

prohibitPHR-Timer

dl-PathlossChange

bt}

[[ sr-ProhibitTimer-r9

ON
11,

SEQUENCE  {
SEQUENCE {

ENUMERATED {
nl, n2, n3, nd4, n5, n6, n’7, n§,
nlo, ni2, nle, n20, n24, n28,
spare2, sparel} OPTIONAL, -- Need ON

PeriodicBSR-Timer-rl2 OPTIONAL, -- Need ON
RetxBSR-Timer-rl12,

BOOLEAN
COPTIONAL, =~ Need ON
DRX-Config OPTIONAL, -- Need ON
TimeAlignmentTimer,
CHOICE {
NULL,
SEQUENCE {

ENUMERATED {sf10, sf20, sf50, sf100, sf200,
sf500, sf1000, infinity},
ENUMERATED {ef0, sf10, sf20, sf50, s£100,

sf200, s£500, sf1000},
ENUMERATED {dB1, dB3, dB6, infinity}

OPTIONAL, -- Need ON

INTEGER (0..7) OPTIONAL -- Need

~= ASNISTART

SchedulingRequestConfig ::=
release

setup

s¥r-PUCCH-Resourcelndex

sr-Configlindex

dsr-TransMax

gooooaad

CHOICE {

NULL,
SEQUENCE {
INTEGER (0..2047),

INTEGER (0. .157),

ENUMERATED

n4, n8§, n16; n32, ne4, spare3, spare?,
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sparely

}

SchedulingRequest
sr-PUCCH-Resou
Need OR

}

Schedul ingReqguestConf

release

setup

Config-v1020

reelndexPl-r10

gSCell-ril3

SEQUENCE {

INTEGER (0..2047

CHOTI

NULIL,

SEQUENCE {

sr-PUCCH-Regsourcelndex-r13

sy -PUCCH-ResourcelndexPl-r13

- Need OR

dsr-TransMax-rl3

sparel}

}

-~ ASNISTOP
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OO0 oooooooooog-g
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OOo0ooOooooooooooboooOooboO0ooOooOod
Oooooooooooooooooogoo™d
OOo0ooOooooooooooboooonon0ooOood
OOooooooooooooooooogoo™d

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O O0ooo
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O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O oOooo
O 0ooo
O Oooo
O 0O oo
O Oooo
O 0O oo
O 0Oooo
O 0Ooo
O 0Oooo
OO oo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O O0ooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo

gr-Configlndex-r13

INTEGER (0..2047),

INTEGER (0..2047)

INTEGER (0..157),

ENUMERATED

n4, n8, nle

{

¥

132,

ne4,

OO0 oDooogogogooooogdg
OoooooooooooQgdg
OoDoDooogo4gogoooogdg
OoooooooooooQgdg
OooDooogogoooogdg
Oooooooooooogodg
Ooooooogooooogdg
OoooooooooooQgodg
Ooooooogoooogogdg
OooooooooooQgodg
Ooooooogoooogdg
OooooooooooQgodg
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There may be more than one LCHs that triggered the SR. The SR could imply the
“numerology/TTI type” of the logical channel with the highest priority that
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logical channel with the highest priority on the corresponding numerology/TTI
type could be guaranteed.
Proposal 2: The SR should- imply the “numerology/TTI type” of the logical
channel with the highest priority that triggered the SR.
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