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Introduction
In RAN1 #98, some working assumption and agreements were achieved in the following [1]:
Agreements:
· Reuse the existing methods for search space configuration to support UL CI monitoring
· FFS possible restrictions
· Note: this means both symbol level and slot level monitoring periodicities are possible from specification perspective
Agreements:
· The UE DCI size budget is not increased by UL CI monitoring
· Further discuss methods to reduce the UE monitoring for UL CI, e.g. 
· The number of aggregation levels and/or candidates for the UL CI monitoring should be limited
· Conditions for eMBB UE UL CI monitoring:
· For UL transmission with associated PDCCH, 
· Option 1: UE starts UL CI monitoring after the PDCCH is decoded
· Option 2: UE monitors UL CI at least at the latest monitoring occasion ending no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time.
· For UL transmission without associated PDCCH, UE monitors UL CI at least at the latest monitoring occasion that ends no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time. 
· Other conditions?
· Others?
· FFS the enhancement of UE capability (number of non-overlapping CCE and/or blind decodes) for UL CI monitoring
Agreements:
· Upon detecting an UL cancelation indication, for the transmission of UL signal/channels, “stop with resuming” is not supported
· Except:
· SRS can still be transmitted on the non-cancelled symbols (conditioned on if SRS can be pre-empted)
· FFS for the PUSCH repetition (Rel-15 & Rel-16) case
· FFS for the PUCCH repetition case (conditioned on if PUCCH can be pre-empted)
· FFS whether another PUSCH can be scheduled in non-pre-empted resource
· FFS impact (e.g. phase continuity issue) to a different carrier due to UL cancelation

Agreements:
· The following UL channel/signals can be cancelled by UL cancelation indication
· PUSCH (including DG-, CG- and SP-)
· FFS for SRS
· FFS for PUCCH 
· Option 1: PUCCH (all types) can be cancelled
· Option 2: Some PUCCH can be cancelled, e.g. PUCCH carrying CSI
· Option 3: PUCCH cannot be cancelled
· FFS for PRACH (preamble and/or MSG 3 PUSCH) 
Agreements:
· The UE processing time requirement for UL cancelation indication based on N2 defined in Rel-15 UE cap#2 is supported
· FFS whether the processing time requirement for UL cancelation indication larger than N2 as defined in Rel-15 UE cap#2 can also be supported as an UE capability
· FFS whether the processing time requirement for UL cancelation indication shorter than N2 as defined in Rel-15 UE cap#2 as can also be supported an UE capability 
Agreements:
· For a DG-PUSCH, an open-loop parameter set indicated to the UE by scheduling DCI using a separate field than SRI is supported. 
· FFS number of bits for the indication

In this contribution, we focus on UL preemption and power control.
Remaining issues on UL preemption indication
Which channel or signaling 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 cannot 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 cannot 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 cannot be preempted.
Proposal 1: PUCCH needs to be preempted but PRACH and SRS cannot be preempted.
Stop with resuming or without resuming
For PUSCH, if there is collision between eMBB and URLLC, PUSCH should be preempted. If there is repetition for PUSCH and repetition is configured dynamically, the preempted resource starts at the start of collision resource and ends at the end of the repetition which includes collision resource, as shown in Figure 1. In this way, there are as much as signal transmitted in order to reduce the error rate. 


Figure 1 Stop with resuming for dynamic repetition
If there is repetition for PUSCH and repetition is configured semi-persistently, the preempted resource starts at the start of collision resource and ends at the end of all repetition for this transmission, as shown in Figure 2. Due to the repetition time for re-transmission is semi-static and not depends on decoding result of the first transmission, resuming the remaining repetition maybe redundant. Moreover if the remaining repetition can be used for other UEs, it is benefit for system performance.


Figure 2 Stop without resuming for semi-static repetition
If there is frequency hopping for PUSCH, the preempted start at the start of collision resource and end at the end of the frequency hopping part which include collision resource, as shown in Figure 3. In this way, there are as much as signal transmitted in order to reduce the error rate. 


Figure 3 Stop with resuming for hopping
If there is repetition for PUCCH, whether resuming or not depends on PUCCH format. For PUCCH format 0/1, HARQ-ACK is transmitted. The preemption starts at the start of collision resource and ends at the end of all repetition for this transmission.  Because even if the remaining repetition resumes, the decoding result for PUCCH format 0/1 is doubtful due to lack of CRC.
For PUCCH format 2/3/4, preemption could start at the start of collision resource and end at the end of the repetition include collision resource. Because resuming remaining repetition could improve PUCCH performance, the decoding result for PUCCH format 2/3/4 is reliable due to CRC checking.
Proposal 2: For PUSCH with repetition, whether resuming the remaining repetition or not depends on repetition configuration type, dynamic or semi-static.
Proposal3: For PUSCH with hopping, resuming the remaining hopping part is benefit for transmission efficiency.
Proposal 4: For PUCCH with repetition, whether resuming the remaining repetition or not depends on PUCCH format.
Group common DCI design for UL PI
DL PI can be a baseline for UL PI to reduce specification effort; however there are some difference among DL preemption procedure and UL preemption procedure:
· UL PI needs to be transmitted before preemption and there is a gap for UL PI decoding and stop transmission.
· The search space period for UL PI is very short to transmit UL PI promptly. If preemption window equals to search space period for UL PI, then preemption window will be very small and PDCCH overhead will increase significantly.
· Bandwidth for uplink transmission resource may be smaller than DL due to power limitation or small packet for uplink.
· Reliability requirement on UL PI is higher, e.g. BLER = 10e-5, to ensure URLLC transmission reliability.
· UL PI needs to be monitored frequently to stop eMBB transmission promptly, which increases eMBB UE complexity significantly. 
For above problems, some modification based on DL PI is needed to support UL PI. 
1.1 DCI contents
Preemption window
UL PI is transmitted before preemption and taking processing time into account, the gap between UL PI and preemption window needs to be defined, as shown in Figure 4. The gap between UL PI and preemption window is determined by PDCCH decoding time and stop transmission time, which is usually smaller than N2.


Figure 4 timing line for DCI with UL PI
In addition, if preemption window equals to search space period for UL PI, then preemption window will be very small and PDCCH overhead will increase significantly. Take Figure 5 as an example, when the length of preemption window keeps the same as search space periodicity of UL PI, then multiple UL PIs is needed. When the length of preemption window is larger than the search space periodicity of UL PI, then only one UL PI is enough. So it is better to decouple the length of preemption window and the search space periodicity of UL PI and it is suggested that the length of preemption window is larger than the search space periodicity of UL PI.



         
Figure 5 preemption window
Considering system flexibility, the gap between UL PI and preemption window and the length of preemption window can be configured by RRC.
Proposal 5: Considering system flexibility, the gap between UL PI and preemption window and the length of preemption window can be configured by RRC.
Due to preemption window and the search space periodicity is different, the resource indicated by multiple UL PIs may be overlapped and indication result may be different, as shown in Figure 6. It is reasonable to follow latest UL PI due to the latest UL PI is determined by the latest scheduling. And there should be a limitation for UL PI. For example, 1st PI indicates a resource which is not used by URLLC, but 2nd PI indicates the same resource which is used by URLLC, the eMBB UE should consider that the resource is used for URLLC. The situation that 1st PI indicates a resource used for URLLC and 2nd PI indicates the same resource not used for URLLC is not allowed, shows as Figure 6.


Figure 6 Overlapped preemption resources 
Proposal 6: The resource indicated by PI maybe overlapped and the overlapped resource is determined by the latest UL PI. 
Time/Frequency resource granularity
In DL PI, frequency resource granularity is coarse, e.g. 1/2 BWP or BWP due to large bandwidth transmission for URLLC is assumed. However, for uplink transmission, narrow bandwidth transmission is common due to uplink power limitation and small data transmission for uplink. So the frequency resource granularity for UL PI needs to be finer.  The value of frequency resource granularity can be multiple of RBG, which is better to match URLLC resource allocation and reduce excessive preemption. Time resource granularity is similar as that of DL PI.
Proposal 7: The value of frequency resource granularity needs to be finer and can be multiple of RBG.
Similar as DL PI, frequency resource granularity and time resource granularity can be configured by RRC.  However, the bit-length for preemption resource indication needs to be studied due to 14 can only be decomposed by 2*7 and 1*14 which may not suitable for frequency partition.
Proposal 8: Frequency resource granularity and time resource granularity can be configured by RRC and bit-length for UL PI needs to be studied.
1.2 Signaling mechanism
Detection mechanism 
eMBB complexity increases significantly due to frequent PDCCH monitoring. So some simplified detection mechanism needs to be considered
· Conditional detection
If eMBB UE always monitor UL PI, it would make higher effort and calculation resource. However, transmission stop only occurs when eMBB transmits uplink data. So eMBB UE detects UL PI only before eMBB UE will transmit uplink data. As shown in Figure 7, UE detects UL PI in the T1, which is from UL grant to PUSCH and does not detect UL PI before UL grant and after PUSCH. Furthermore, detection time of UL PI can be determined by the gap between UL PI and preemption window, and then detection occasion will decrease further, e.g. only PI#2 and PI#3 during T2 in Figure 7. 



Figure 7 Timeline for UL PI detection
Proposal 9: eMBB UE detects UL PI only before eMBB UE will transmit uplink data. And the UL PI detection occasion can further decrease if UL PI detection occasion is determined by the gap between UL PI and preemption window.
Validation issue  
Group common DCI is resource specific indication and shared among some UEs. So there maybe inconsistence between group common DCI and Scheduling signaling. For example, as shown in Figure 8, PRACH, SRS, URLLC PUSCH and URLLC PUCCH still needs to transmit in overlapping resource.


Figure 8 Validation issue
Proposal 10: Stop transmission is determined not only by UL PI, but also by traffic type and/or channel type.
1.3 Scenario
Group common DCI is usually shared by multiple UE, aggregation level should be selected based on the requirement of edge UEs. As shown in Figure 9, When group common DCI includes one UL PI set, e.g. 14bit, then AL=8 is needed to meet BLER=10^-5@SINR=-3.42dB, which is 5% geometry[2]. When group common DCI includes multiple UL PI sets, which has similar payload as fallback DCI, then AL=16 is needed.
[image: ]
Figure 9 Performance of group common DCI
However, in terms of PDCCH monitoring capability, non-overlapped CCE number for channel estimation is not larger than 56. Then if group common DCI includes multiple UL PI sets, then non-overlapped CCE number for channel estimation will be deficient and PDCCH monitoring capability needs to enhance for eMBB UE. If group common DCI includes one UL PI set, then non-overlapped CCE number for channel estimation will be used up by UL PI and considering DCI for other functions, then PDCCH monitoring capability still needs to enhance for Embb UE.
Proposal 11: If group common DCI is shared multiple UEs, especially for cell edge UE. The non-overlapped CCEs for channels estimation will be deficient and PDCCH monitoring capability needs to be enhanced for eMBB UE.
One solution to avoid PDCCH monitoring capability enhancement is that group-common DCI with low aggregation level is shared by cell center and cell middle UE and UE specific DCI with UE specific beamforming is used for cell-edge UE. Figure 10 shows performance of UE specific DCI. It could be seen that only aggregation level 4 is enough for fallback DCI to satisfy reliability requirement.
[image: ]
Figure 10 Performance of UE-specific DCI
Proposal 12: To avoid PDCCH monitoring capability enhancement, group-common DCI with low aggregation level is shared by cell center and cell middle UE and UE specific DCI with UE specific beamforming is used for cell-edge UE.





Power control solution
1.4 Open-loop parameter indication for UL grant

In 98 meeting, an open-loop parameter set indicated to the UE by scheduling DCI using a separate field than SRI is supported is agreed for DG-PUSCH for URLLC PUSCH. And how to indicate open-loop parameter need to be discussed, there are two solutions.
Solution 1: Use 2 fields to indicate power control. 1st field indicate parameter type, 2nd field indicate parameter value, as shown in Figure 11. The 2nd field could reuse TPC field in current DCI. If 1st field indicate open=loop parameter, 2nd field indicates parameter in open-loop parameter set. Transmission power is calculated with indicated open-loop parameter without close-loop part. If 1st field indicates close-loop parameter, 2nd field indicates parameter in close-loop parameter set. The indicated parameter is used as close-loop part when calculated transmission power.


Figure 11 power control parameter indication format
Solution2: Use 2 different fields to indicate 2 different parameters, as shown in Figure 12. One field is used to indicate open-loop parameter and the other field is used to indicate close-loop parameter. Transmission power is calculated by two parameters.


Figure 12 power control parameter indication format
Proposal 13: To support open-loop parameter indication, additional power control parameter field, e.g. power control type or open-loop parameter value needs to be added.
1.5 Remaining issues on power control for configured grant
For multiple configured grants, configured grant resource needs to be indicated, otherwise, unwanted power boost will occur. Figure 13 shows an 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: ]
Figure 13 Examples of group common DCI issues
Figure 14 is an example of Group common DCI, which includes multiple CG specific and UE specific field for TPC.  Each UE and each configured grant could be configured by its own power control parameter.


Figure 14 Group common DCI content
Proposal 14: Reuse Rel-15 Group common DCI for TPC command with CG specific field further.
Conclusions
In this contribution, we show our views on UL inter UE Tx prioritization and multiplexing with following observations and proposals:
Proposal 1: PUCCH needs to be preempted but PRACH and SRS cannot be preempted.
Proposal 2: For PUSCH with repetition, whether resuming the remaining repetition or not depends on repetition configuration type, dynamic or semi-static.
[bookmark: _GoBack]Proposal3: For PUSCH with hopping, resuming the remaining hopping part is benefit for transmission efficiency.
Proposal 4: For PUCCH with repetition, whether resuming the remaining repetition or not depends on PUCCH format.
Proposal 5: Considering system flexibility, the gap between UL PI and preemption window and the length of preemption window can be configured by RRC.
Proposal 6: The resource indicated by PI maybe overlapped and the overlapped resource is determined by the latest UL PI. 
Proposal 7: The value of frequency resource granularity needs to be finer and can be multiple of RBG.
Proposal 8: Frequency resource granularity and time resource granularity can be configured by RRC and bit-length for UL PI needs to be studied.
Proposal 9: eMBB UE detects UL PI only before eMBB UE will transmit uplink data. And the UL PI detection occasion can further decrease if UL PI detection occasion is determined by the gap between UL PI and preemption window.
Proposal 10: Stop transmission is determined not only by UL PI, but also by traffic type and/or channel type.
Proposal 11: If group common DCI is shared multiple UEs, especially for cell edge UE. The non-overlapped CCEs for channels estimation will be deficient and PDCCH monitoring capability needs to be enhanced for eMBB UE.
Proposal 12: To avoid PDCCH monitoring capability enhancement, group-common DCI with low aggregation level is shared by cell center and cell middle UE and UE specific DCI with UE specific beamforming is used for cell-edge UE.
Proposal 13: To support open-loop parameter indication, additional power control parameter field, e.g. power control type or open-loop parameter value needs to be added.
Proposal 14: Reuse Rel-15 Group common DCI for TPC command with CG specific field further.
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Appendix
Table A-1 Simulation assumption for PDCCH performance
	Parameter
	Value

	Carrier frequency for evaluation
	4GHz

	Channel model
	TDL-C (delay spread: 300ns)  as in 38.901

	UE speed
	3 km/h 

	MIMO
	4x2
Precoder  cycling for Group common DCI,
Eigen BF for UE specific DCI

	System bandwidth
	40 MHz

	Sub-carrier spacing
	15kHz

	Channel estimation
	MMSE

	Receiver type
	ML(sequence), List32 SC  (DCI)

	Aggregation level
	4/8/16

	Payload
	14,42 bits(+24bit CRC, Polar)
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