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1. Introduction
[bookmark: _Hlk521582650][bookmark: _Ref32326212][bookmark: _Ref498564494]In last RAN1 meeting, most work for TB processing over multiple slots (TBoMS) was completed. We will further discuss the remaining aspects for TBoMS in this contribution.
2. Determination of starting bit for each slot of TBoMS
In RAN1#107bis, how to capture the mechanisms for starting bits determination in each slot of a TBoMS is discussed, and the discussions focus on the following aspects [2].
· Aspect 1: The definition of G and E for TBoMS
Two alternatives are provided for definition of number of coded bits available in a slot, as follows.
	Alt 1.  is redefined as the total number of coded bits available for transmission of the transport block in a slot
Alt 2. A new variable  is introduced, only for TBoMS, defined as the total number of coded bits available for transmission of the transport block in a slot


These two alternatives only have differences on how the spec. is written for the same UE behavior. Alt.1 may lead to less spec impacts compared to Alt.2, due to new variables and changes on equations can be avoided. Hence Alt.1 is slightly preferred.
Observation 1: Alt.1, i.e.,  is redefined as the total number of coded bits available for transmission of the transport block in a slot, may lead to less spec impact.
· Aspect 2: The value of G and E for TBoMS
The second aspect is about whether the number of bits selected for interleaving for each slot is determined considering UCI multiplexing.
	Interpretation 1. The starting index of circular buffer is determined assuming no UCI multiplexing, but the number of bits being selected in bit selection (value E) is determined considering UCI multiplexing.
Interpretation 2. The starting index of circular buffer is determined assuming no UCI multiplexing, and the number of bits being selected in bit selection (value E) is determined assuming no UCI multiplexing.


Both of these two interpretations can work although they may lead to different number of transmitted coded bits and symbols. As is known in slot based PUSCH, the number of bits selected for interleaving is reduced due to number of bits for UCI multiplexing. Hence, interpretation 1 is more aligned with implementation of the slot based PUSCH in current spec.
Observation 2: Interpretation 1, i.e., the number of bits being selected in bit selection (value E) is determined considering UCI multiplexing, matches current implementation logic for UCI multiplexing slot based PUSCH better.
· Aspect 3: Handling of filler bits in TBoMS
The third aspect is whether number of filler bits are considered in starting bit determination, and the following directions are provided.
	Direction 1. Filler bits are considered to pre-determine the index of the starting bit for each allocated slot for TBoMS, to ensure no overlap exists between bit sequences transmitted over consecutive slots.
Direction 2. Filler bits are not considered to pre-determine the index of the starting bit for each allocated slot for TBoMS and overlap between bit sequences transmitted over consecutive slots is allowed.


For  both Directions, the position of filler bits after encoding can be predetermined, hence starting bit for each slot can be determined before transmission of the first slot of TBoMS. Direction 1 can make sure there are no overlapping coded bits between coded bits over consecutive slots, which is aligned with the previous agreed option C. Though overlapping coded bits may exists across consecutive slots with Dirction 2, from performance perspective, these two directions are not much different. Hence, either direction is acceptable.
Observation 3: Either direction on handling filler bits can work, and does not make much difference in decoding performance.
According to the observations above, we have the following proposal for capturing option C in spec.
Proposal 1: For capturing Option-C for determination of starting bit for each slot of TBoMS, following Alt/interpretation/direction is preferred.
· Alt 1:  is redefined as the total number of coded bits available for transmission of the transport block in a slot;
· Interpretation 1: The starting index of circular buffer is determined assuming no UCI multiplexing, but the number of bits being selected in bit selection (value E) is determined considering UCI multiplexing.
· On handing filler bits in TBoMS, either Direction 1 or Direction 2 is fine.
3. Conclusion
In this contribution, we discussed the potential issues for PUSCH with TB processing over multiple slots. Based on the discussion in previous sections, we have the following observations and proposals:
Observation 1: Alt.1, i.e.,  is redefined as the total number of coded bits available for transmission of the transport block in a slot, may lead to less spec impact.
Observation 2: Interpretation 1, i.e., the number of bits being selected in bit selection (value E) is determined considering UCI multiplexing, matches current implementation logic for UCI multiplexing slot based PUSCH better.
Observation 3: Either direction on handling filler bits can work, and does not make much difference in decoding performance.
Proposal 1: For capturing Option-C for determination of starting bit for each slot of TBoMS, following Alt/interpretation/direction is preferred.
· Alt 1:  is redefined as the total number of coded bits available for transmission of the transport block in a slot;
· Interpretation 1: The starting index of circular buffer is determined assuming no UCI multiplexing, but the number of bits being selected in bit selection (value E) is determined considering UCI multiplexing.
· On handing filler bits in TBoMS, either Direction 1 or Direction 2 is fine.

References
1. [bookmark: _Ref40432026][bookmark: _Ref47295276][bookmark: _Ref40002419][bookmark: _Ref53424964][bookmark: _Ref32217893]Chairman’s notes, RAN1#107.
1. [bookmark: _Ref20913]R1-2200752, Final FL summary of TB processing over multi-slot PUSCH (AI 8.8.1.2)


3GPP

TSG

RAN

WG1

#

10

8

-

e

R1-2201105

e-Meeting,

February

21

st

-

March

3

rd

,

2022

Source:

vivo

Title:

Remaining

issues

on

PUSCH

TB

processing

over

multiple

slots

Agenda

Item:

8.8.1.2

Document

for:

Discussion

and

Decision

1.

Introduction

In

last

RAN1

meeting

,

most

work

for

TB

processing

over

multiple

slots

(TBoMS)

was

completed

.

We

will

further

discuss

the

remaining

aspects

for

TBoMS

in

this

contribution.

2.

D

etermination

of

starting

bit

for

each

slot

of

TBoMS

In

RAN

1

#

107bis

,

h

ow

to

capture

the

mechanisms

for

starting

bits

determination

in

each

slot

of

a

TBoMS

is

discussed,

and

the

discussions

focus

on

the

following

aspects

[2]

.

n

Aspect

1

:

The

definition

of

G

and

E

for

TBoMS

Two

alternatives

are

provided

for

definition

of

number

of

coded

bits

available

in

a

slot,

as

follows.

Alt

1.

G

is

redefined

as

the

total

number

of

coded

bits

available

for

transmission

of

the

transport

block

in

a

slot

Alt

2.

A

new

variable

H

is

introduced,

only

for

TBoMS,

defined

as

the

total

number

of

coded

bits

available

for

transmission

of

the

transport

block

in

a

slot

These

two

alternatives

only

have

differences

on

how

the

spec

.

is

written

for

the

same

UE

behavior.

Alt.1

may

lead

to

less

spec

impacts

compared

to

Alt.2,

due

to

new

variables

and

changes

on

equations

can

be

avoided.

Hence

Alt.1

is

slightly

preferred.

Observation

1:

Alt.1,

i.e.,

?

is

redefined

as

the

total

number

of

coded

bits

available

for

transmission

of

the

transport

block

in

a

slot

,

may

lead

to

less

spec

impact.

n

Aspect

2

:

The

value

of

G

and

E

for

TBoMS

The

second

aspect

is

about

whether

the

number

of

bits

selected

for

interleaving

for

each

slot

is

determined

considering

UCI

multiplexing.

Interpretation

1.

The

starting

index

of

circular

buffer

is

determined

assuming

no

UCI

multiplexing,

but

the

number

of

bits

being

selected

in

bit

selection

(value

E)

is

determined

considering

UCI

multiplexing.

Interpretation

2.

The

starting

index

of

circular

buffer

is

determined

assuming

no

UCI

multiplexing,

and

the

number

of

bits

being

selected

in

bit

selection

(value

E)

is

determined

assuming

no

UCI

multiplexing.

Both

of

these

two

interpretations

can

work

although

they

may

lead

to

different

number

of

transmitted

coded

bits

and

symbols.

As

is

known

i

n

slot

based

PUSCH,

the

number

of

bits

selected

for

interleaving

is

reduced

due

to

number

of

bits

for

UCI

multiplexing.

Hence,

interpretation

1

is

more

aligned

with

implementation

of

the

slot

based

PUSCH

in

current

spec

.

Observation

2:

Interpretation

1,

i.e.,

the

number

of

bits

being

selected

in

bit

selection

(value

E)

is

determined

considering

UCI

multiplexing

,

matches

current

implementation

logic

for

UCI

multiplexing

slot

based

PUSCH

better.

n

Aspect

3

:

Handling

of

filler

bits

in

TBoMS

The

third

aspect

is

whether

number

of

filler

bits

are

considered

in

starting

bit

determination,

and

the

following

directions

are

provided.

