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Introduction
[bookmark: _Ref129681832]In this contribution two corrections to Rel-16 are discussed. The first one is resolving an open issue from Rel-16 about the maximum number of PDCCH candidates that can be configured per monitoring occasion and the second issue is about allowing BWP switching when the UE is monitoring UL CI. 
Discussion 
Maximum number of blind decodes for UL CI
In RAN1#99 following agreement was made to limit the number of blind decodes that can be spent in each span on monitoring UL CI:  
	Agreement from RAN1#99
Agreements:
· Up to X BDs can be configured for UL CI
· FFS per UL CI monitoring occasion or per span
· The value of X is to be concluded during this week
· Note: UE is not expected to be configured with search space configuration for UL CI with AL and number of candidates exceeding X BDs 


An eMBB service is usually carried out with UE processing time capability #1. But URLLC UEs, will typically follow UE processing time capability #2. Thus, in case of UL CI, it is a cap#1 UE that has to cancel its transmission within the short time of N2 symbols according to cap#2. In order to facilitate a fast detection of the UL CI, not too many BDs should be spent. Thus, the value of X should be limited. In our view, X=2 is a good compromise between flexibility and fast cancellation time.
The maximum number of BDs, X, for UL CI should be defined per monitoring occasion. This is simpler than configuring per span from the network perspective and does not impose any additional burden to the UE, because the Rel-15/Rel-16 restrictions on PDCCH monitoring still have to be fulfilled. Also from the computation time perspective, restricting the #BDs for UL CI per span would not preclude that other candidates are located in the same span. Thus, no gains on the computation time would be achieved by restricting the #BDs for UL CI per span compared to per MO. The in our view important part from the UE perspective has already been agreed, i.e. the note “UE is not expected to be configured with search space configuration for UL CI with AL and number of candidates exceeding X BDs”. Thus, no additional complexity is introduced for the UE. If the network would configuring more than X BDs, it is regarded as an error case. 
Proposal 1: Up to 2 BDs per monitoring occasion can be defined for UL CI
UL cancellation when switching the active BWP
A Rel-15 UE that is indicated in the UL grant to switch its active BWP, is not expected to send or to receive any data or control signaling before the start of the slot that is indicated by the slot offset value K2 in the scheduling DCI. Therefore, after a dynamic switch of the active BWP has been triggered, it is impossible to cancel the next scheduled transmission. This imposes a big problem for the case of inter UE multiplexing between services with different priorities: An eMBB UE that has been ordered to switch its active BWP cannot be canceled and would interfere with urgently scheduled URLLC traffic from another UE. Therefore, for the case of UL inter-UE multiplexing between eMBB and URLLC services, according to Rel-15 the eMBB UE should not be ordered to switch its active BWP. This is a severe limitation and should be corrected.
Current text in the specification
From 38.213, Section 12[1]:
	If a UE detects a DCI format 0_1 indicating an active UL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format 0_1 in the scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format 0_1.



Discussion of the current text in the specification
BWP switching is an important function for the overall operation of NR. It is used to swiftly to accommodate the change of service and to save power for the UE and the network. Both aspects are essential for an efficient operation when URLLC and eMBB are multiplexed on the same carrier. 
After a BWP switch, the UE is not transmitting or receiving anything during the BWP switch delay period. This period is specified in 38.133[2]:
Table 1 – BWP Switch delay
	[image: ]
	NR Slot length (ms)
	BWP switch delay TBWPswitchDelay (slots)

	
	
	Type 1Note 1
	Type 2Note 1

	0
	1
	1
	3

	1
	0.5
	2
	5

	2
	0.25
	3
	9

	3
	0.125
	6
	18

	Note 1:	Depends on UE capability.
Note 2:	If the BWP switch involves changing of SCS, the BWP switch delay is determined by the larger one between the SCS before BWP switch and the SCS after BWP switch.



Consequently, during the BWP switch delay, the UL CI cannot be cancelled. But this time can be a smaller number of slots than the indicated slot offset value when the PUSCH transmission is scheduled to start. The rule as it is defined in 38.213 for Rel-15, artificially extends the time where the UE is not expected to receive anything, it is extended from the end of BWP switch delay until the beginning of slot where the PUSCH transmission is scheduled to start. This is illustrated in Figure 1 below. The BWP delay is 2 slots but the indicated slot-offset value is 3 slots. In the slot preceding the scheduled eMBB PUSCH transmission, the eMBB is not monitoring any signal and can therefore not receive any information to cancel its PUSCH. Thus, after a BWP switch all slots after the BWP switch delay duration and before the start of the slot that contains the scheduled PUSCH, are blocked for the reception of UL CI.    

[bookmark: _Ref30322367]Figure 1 UL CI cannot be detected because of BWP switch
Based on the discussion above, we make the following observation:
[bookmark: _Ref20428884][bookmark: _Ref20478605]Observation 1: In case of a BWP switch, 
· When K2 is equal to the BWP switch delay, i.e. when the eMBB PUSCH would start directly after the BWP switch delay, the eMBB UE cannot receive UL CI and cannot cancel its PUSCH. 
· When K2 is larger than the BWP switch delay, following the Rel-15 rule, the eMBB UE cannot receive UL CI during the BWP switch delay and neither during the “K2-BWP switch delay” slots before the start of the eMBB PUSCH.
Based on Observation 1, the following observation is made: 
[bookmark: _Ref24136937][bookmark: _Ref20478615]Observation 2: Following Rel-15, an eMBB UE that is indicated to switch its active BWP cannot be indicated to cancel its scheduled uplink transmission in the new BWP.
In our view, this is an essential shortcoming for inter UE multiplexing between eMBB and URLLC services, because it precludes to operate the active BWP switch together with UL cancellation. 
A very simple modification of the specification would allow to overcome this problem. The UE could start monitoring the PDCCH already at the start of the next slot after the BWP switch delay, it does not need to wait until the indicated slot-offset value for its uplink transmission. Note, that this has no impact on the implementation, because the UE anyway needs to be prepared to handle the case when K2 is equal to the BWP switch delay. We are therefore making the following text proposal to change the specification 38.213:
Proposal 2: Take the following text proposal for Subclause 6.1.1.1 in TS 38.214 v16.0.0.
Text Proposal for 38.213:
If a UE detects a DCI format 0_1 indicating an active UL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format 0_1 in the scheduling cell until the beginning of a slot after the end of the BWP switch delay beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format 0_1

Conclusion
Based on the discussion of the paper, we make the following observations and proposals:
For the maximum number of BDs to be spent in each span on monitoring UL CI:
Proposal 1: Up to 2 BDs per monitoring occasion can be defined for UL CI
For the active BWP switching while monitoring UL CI:
Observation 1: In case of a BWP switch, 
· When K2 is equal to the BWP switch delay, i.e. when the eMBB PUSCH would start directly after the BWP switch delay, the eMBB UE cannot receive UL CI and cannot cancel its PUSCH. 
· When K2 is larger than the BWP switch delay, following the Rel-15 rule, the eMBB UE cannot receive UL CI during the BWP switch delay and neither during the “K2-BWP switch delay” slots before the start of the eMBB PUSCH.
Observation 2: Following Rel-15, an eMBB UE that is indicated to switch its active BWP cannot be indicated to cancel its scheduled uplink transmission in the new BWP.
[bookmark: _GoBack]Proposal 2: Take the following text proposal for Subclause 6.1.1.1 in TS 38.214 v16.0.0.
Text Proposal for 38.213:
If a UE detects a DCI format 0_1 indicating an active UL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format 0_1 in the scheduling cell until the beginning of a slot after the end of the BWP switch delay beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format 0_1
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