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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
In this contribution we discuss which factors can be taken into account to set UTO-UCI.
Discussion

UTO-UCI will be a bitmap and included in PUSCH transmission at Physical layer, But the decision of UTO can only be made by MAC entity based on availability of L2 data for transmission.

We think at least there are two cases that MAC can predicate the usage of future CG transmission occasion: 

Case 1: receiving end of data burst indication

When UE receive the last PDU of a data burst (e.g., an end of data burst mark from UE upper layer is received together), based on total amount of data available in L2 buffer for transmission, MAC can determine how many TOs are needed to transmit all these buffered data and then how many TOs will be skipped. Following figure shows an example where all bits in UTO-UCI are set as “NOT unused” till “end of data burst” is received. At the moment of receiving “end of data burst” UE is able to calculate that TO3 and TO4 will be used to transmit the buffered data and TO5-TO7 can be marked as “unused”:




Figure 3: Case 1 receiving end of data burst indication


Case 2: Empty buffer size 
when there will have no buffered data, UE can indicate the following TOs within the periodicity/defined window as “unused” 
in detailed, there could be two sub-cases
2-a) late arrival of a data burst. if multiple CG TOs are configured to cope with jitter, then configured multiple CG TOs spread out around the reference arrival timing point to cover the jitter window, so it is possible that either first or last TOs will not be used depends on the packet arrival timing
2-b) all buffered data has been scheduled/discarded. 




Figure 4: Case 2 Empty buffer size


Proposal 1 RAN2 consider to specify below cases where UE can mark a future TO as “unused “:
Case 1: receiving end of data burst indication
Case 2: Empty buffer size
Summary
[bookmark: OLE_LINK3]This contribution provided our initial opinion on how to set UTO-UCI:
Proposal 1 RAN2 consider to specify below cases where UE can mark a future TO as “unused “:
Case 1: receiving end of data burst indication
Case 2: Empty buffer size


image2.emf
TO1 TO2

TO3

 CG periodicity

Next CG period

UE

gNB

UE buffer status

Data PDU 2

Data PDU 1

Data PDU4

Data PDU 3

TO4

Data PDU6

Data PDU 5

Data PDU 7

(EoDB)

TO5 TO6 TO7

UTO-UCI over PUSCH/

PUCCH

UTO-UCI

Empty buffer-based or  EoDB -

based:

TO6/TO7 are ͞unused͟

Data PDU 2

Data PDU 1

Data PDU4

Data PDU 3

Data PDU6

Data PDU 5

Data PDU 7

UTO-UCI

 empty buffer-based: 

TO2/TO3 are ͞unused͟


Microsoft_Visio_Drawing1.vsdx
TO1
TO2
TO3
CG periodicity
Next CG period
UE
gNB
UE buffer status
Data PDU 2
Data PDU 1
Data PDU4
Data PDU 3
TO4
Data PDU6
Data PDU 5
Data PDU 7
(EoDB)
TO5
TO6
TO7



UTO-UCI over PUSCH/PUCCH
UTO-UCI
Empty buffer-based or  EoDB -based:
TO6/TO7 are “unused”

Data PDU 2
Data PDU 1
Data PDU4
Data PDU 3
Data PDU6
Data PDU 5
Data PDU 7
UTO-UCI
empty buffer-based: 
TO2/TO3 are “unused”



image1.emf
TO1 TO2

TO3

 CG periodicity

Next CG period

Data PDU 4

Data PDU 3

UE

gNB

UE buffer status

Data PDU 2

Data PDU 1

Data PDU4

Data PDU 3

TO4

Data PDU6

Data PDU 5

Data PDU 7

(EoDB)

TO5 TO6 TO7

Unused TO(s)

Data PDU 2

Data PDU 1

Data PDU4

Data PDU 3

Data PDU 6

Data PDU 5

Data PDU6

Data PDU 5

Data PDU 7

(EoDB)

Data PDU 7

UTO-UCI

UTO-UCI

UTO-UCI

UTO-UCI

Based on the EoDB mark and the all available 

data in buffer, UTO-UCI can indicate TO5-

TO7 as ͞unused͟�at the PUSCH transmission 

over TO3 and TO4 , but not before 


Microsoft_Visio_Drawing.vsdx
TO1
TO2
TO3
CG periodicity
Next CG period
Data PDU 4
Data PDU 3
UE
gNB
UE buffer status
Data PDU 2
Data PDU 1
Data PDU4
Data PDU 3
TO4
Data PDU6
Data PDU 5
Data PDU 7
(EoDB)
TO5
TO6
TO7
Unused TO(s)
Data PDU 2
Data PDU 1
Data PDU4
Data PDU 3
Data PDU 6
Data PDU 5
Data PDU6
Data PDU 5



Data PDU 7
(EoDB)


Data PDU 7
UTO-UCI
UTO-UCI
UTO-UCI
UTO-UCI
Based on the EoDB mark and the all available data in buffer, UTO-UCI can indicate TO5-TO7 as “unused” at the PUSCH transmission over TO3 and TO4 , but not before



