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Introduction
In RAN1 96bis, some working assumption and agreements were achieved in the following [1]:

Working assumption:
· PDCCH is used for UL cancelation indication 
· The Working assumption can be revisited if the DCI for cancelation indication only carry very small number of information bits, e.g. 1 bit. 
Agreements:
· Upon detecting an UL cancelation indication, at least stop without resuming is supported
· FFS whether and how to support stop with resume 
Agreements:
· Further discuss which UL transmissions that can potentially be cancelled by the UL cancelation indication, including
· Dynamic scheduled UL transmissions, including PUSCH, PUCCH, SRS
· Semi-persistent UL transmissions, including PUSCH, PUCCH, SRS
· Periodic UL transmissions, including configured grant PUSCH, PUCCH, SRS
· PRACH

Agreements:
· Further discuss, aiming for down-selection, the group common DCI and UE-specific DCI for UL cancelation indication 
· For group common DCI (different from Rel-15 SFI)
· UE is configured to monitor a group common DCI which indicates the time/frequency region on which the UL cancellation indication applies
· For UE specific-DCI
· When applicable, UE is configured to monitor a second UL grant for the same TB as an earlier PUSCH indicating UL cancellation before the end of the earlier PUSCH transmission. In this case, the UE follows the UL cancellation indication.   
Conclusion:
· Further discuss the following power control enhancements
· Increased TPC range
· FFS details, e.g. supported value range, number of TPC bits, accumulated and/or absolute TPC, configurability of the TPC tables, applicability to SRS/PUCCH. 
· Indication of open-loop parameter sets based on scheduling DCI without using SRI 
· Indication of open-loop parameter sets based on GC-PDCCH

In this contribution, we focus on UL preemption and power control.
UL inter UE Tx prioritization and multiplexing
DCI payload for UL preemption
Due to UL preemption indication periodicity is very short to promptly stop eMBB transmission. Preemption range indicated by UL preemption indication is very short too. For example, when UL preemption indication periodicity is 4 symbols, which is similar even larger than CORESET periodicity for URLLC, the preemption range is 4, as shown in Figure 1. 
If timing relationship between UL preemption indication and the start symbol of transmission cancellation is predefined, then 1 bit is enough for UL preemption indication to indicate ON/OFF.

 
Figure 1 UL Preemption indication
Observation 1: UL preemption overhead is limited, even to 1 due to UL preemption is prompt signaling and indicated resource is very limited.
Whether to support stop with resume
Resuming the transmission afterwards is an efficient way but additional efforts are needed, e.g. ensuring the phase continuity of the discontinous transmission. Not resuming the transmission afterwards is simple. So not resuming the transmission afterwards is preferred.
Proposal 1: Stop with resume is not supported due to phase discontinuity issue.
Group common specific vs UE specific
For group common specific, preemption information can be shared by multiple UEs to reduce signaling overhead. 
However, preemption part usually needs to be retransmitted later, UL grant for transmission of preemption part is necessary. Therefore, UL grant for re-scheduling can be reused as preemption indication. It could avoid additional signaling design and overhead. 
Proposal 2: Both group common signaling and UE specific signaling can be supported.
What physical channels or signals can be preempted
For PUCCH, resource allocation is not small due to middle or large UCI payload considering CA, CBG, HARQ-ACK multiplexing and CSI. And Collision between PUCCH and URLLC cannot be avoided. So PUCCH needs to be preempted.
For PRACH, initial access procedure is highest priority. Similarly, SSB can not be preempted in downlink. In addition, PRACH resource is not large, e.g. small number of PRBs in the BWP boundary is enough, and collision between PRACH and URLLC can be avoided. So PRACH can not be preempted.
For SRS, small number of symbols, e.g. 1-2 symbol is configured for SRS and delay due to collision coordination with SRS is very small. So SRS can not be preempted.
Proposal 3: PUSCH and PUCCH needs to be preempted but PRACH and SRS can not be preempted.
Special issue for grant free transmission
Grant free mechanism is low efficiency. For example, in one grant free resource, lower MCS level, such as QPSK and 1/3 code rate is assumed to meet reliable transmission and 2-symbol duration is assumed to meet low latency. To improve transmission efficiency of grant free, DMRS structure with largest orthogonal port, such as 6 is assumed, then only one symbol in 2-symbol can be used for data transmission.  Then to support 32 bytes (URLLC typical traffic size) transmission, 32 (32*8*3/2/12) PRB needs to be reserved. It means that for 20M system with 100 PRB, 32% resource is reserved for 6 UE, of which traffic does not always occur. 
Therefore, efficiency improvement on grant free is necessary. One solution is multiplexing of grant free transmission and grant based transmission. Different from grant based transmission; grant free transmission is not expectable for gNB. Therefore, how to predict grant free transmission is an issue.
Observation 2: Grant free mechanism is low efficiency and efficiency improvement is necessary.
Proposal 4: Multiplexing of grant free transmission and grant based transmission is one effective way to improve efficiency of grant free mechanism.
One solution is that SR is transmitted before data in grant free to indicate that grant free resource will be used, as shown in Figure 2. When gNB detects SR, gNB can stop eMBB transmission in the grant free.
[image: ]
Figure 2 grant free plus SR
For grant free plus SR, although procedure becomes a little more complex, the latency is not extended significantly.  Figure 3 shows processing timeline of grant free plus SR. In this scheme, two procedures including transmit URLLC data and stop eMBB transmission are parallel. Therefore, processing timeline for this scheme is maximum processing timeline of both procedures. For URLLC transmission, PUSCH preparation time is 4 symbols, which can refer to N2 for capability 2. For eMBB transmission cancelation, signaling exchange and detection, including SR and PI, and reaction on UL preemption indication are needed, which processing time is still 4 symbol, which calculation refers to [2][3]. It can be seen that grant free plus SR has similar processing timeline as grant free. If TA is considered, then processing time for eMBB transmission cancelation will be added a little, e.g. 2TA. 
[image: ]
Figure 3 processing timeline of grant free plus SR
Table 1 provides latency comparison among grant free, grant based and grant free plus SR. We can see that grant free plus SR is good tradeoff between latency and system efficiency.
Table 1 Processing timeline for UL transmission schemes
	Schemes
	Procedure description
	Processing timeline

	Grant free
	Prepare data
	4

	Grant based
	SR transmission+SR detection+Schedule decision+PDCCH prepare+PDCCH transmission+PDCCH detection+PUSCH prepare
	9

	Grant free plus SR
	Max(Prepare data, SR+SR detection+PI prepare+PI transmission+PI detection+stop transmission)
	4



Proposal 5: Grant free plus SR can be considered due to it is good tradeoff between latency and system efficiency.
Power control solution
[bookmark: _GoBack]Power control can be implemented by UE specific signaling, e.g. TPC command in UL grant, or group common signaling. For group common signaling, only UE information but no resource information is provided. Unwanted power boost may occur due to collision is resource-specific but resource information is absent. Figure 4(a) shows an example of unwanted power boost for grant based transmission. UE A receives an UL grant for grant based transmission and group common DCI for power boost, which is due to inter UE collision in configured grant. Then UE A will transmit data in grant based resource with boost power based on group common DCI, which leads unexpected UL inter-cell collision and UE power assumption. Figure 4(b) shows another example of unwanted power boost for configured grant transmission. UE A receives group common DCI for power boost, which is due to inter UE collision in configured grant resource 1. However, UE A transmits data in configured grant resource 2 with power boost. So Time and frequency resource information should be included in group common DCI.
[image: ]                               [image: ]
(a)                                                                       (b)
Figure 4 Examples of group common DCI issues
Proposal 6 Time and frequency resource information should be included in group common DCI.
Conclusions
In this contribution, we show our views on UL inter UE Tx prioritization and multiplexing with following observations and proposals:
Observation 1: UL preemption overhead is limited, even to 1 due to UL preemption is prompt signaling and indicated resource is very limited.
Observation 2: Grant free mechanism is low efficiency and efficiency improvement is necessary. 
Proposal 1: Stop with resume is not supported due to phase discontinuity issue.
Proposal 2: Both group common signaling and UE specific signaling can be supported.
Proposal 3: PUSCH and PUCCH can be preempted but PRACH and SRS can not be preempted.
Proposal 4: Multiplexing of grant free transmission and grant based transmission is one effective way to improve efficiency of grant free mechanism.
Proposal 5: Grant free plus SR can be considered due to it is good tradeoff between latency and system efficiency.
Proposal 6 Time and frequency resource information should be included in group common DCI.
References
[1] RAN1 96bis Chairman notes
[2] 3GPP TS 38.101 v15.3.0
[3] R1-1719401 Remaining issues on HARQ Huawei, HiSilicon


oleObject1.bin
�

Preemption indication


UL resource


Preemption range indicated by UL PI



image2.emf
S

R

Data arrival Data transmission

Preparation Time

D

M

R

S

Data


image3.emf
gNB

URLLC 

（

GF

）

eMBB 

（

GF

）

DATA SR

T1: PUSCH preparation time 

PI

DATA

x

T22: PI detection+Stop Trans

T21: SR detection+PI prepare

(Symbol)


image4.png
UL grant ———————»

Grant based
transmission

Power boost triggered by|
group common DC

lonfigured grai
transmission

it

emBB

transmission

from other
UEs





image5.png
Configured|

Grant
based

grant resof

rce 1

Configured grant resource 2





image1.emf
Preemption 

indication

UL resource

Preemption range 

indicated by UL PI


