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1 Introduction
This paper provides our views on remaining issues on Rel-16 carrier aggregation. Detailed proposals are described in the following sections. 
2 Remaining Issues on Cross Carrier A-CSI RS Triggering due to Unaligned CA
In RAN1 #99 [1], it is agreed in unaligned CA agenda that:
Agreements:
· Adding the slot offset for cross-carrier triggering aperiodic CSI report
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In current 38.214 g20 spec [2] 5.2.1.5.1a “Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have different numerologies”, the timing effect of ca-SlotOffset is taken into account:
However, for current 38.214 g20 spec [2] 5.2.1.5.1 “Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology”, the timing effect of ca-SlotOffset is not taken into account. Therefore, we have the following proposal:
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Proposal 1: To align the RAN1 #99 agreement for unaligned CA as mentioned before, adopt the following TP to 38.214 Section 5.2.1.5.1: 

3 Remaining Issues on Cross Carrier Scheduling with Additional Timing Delay

In current 38.214 g20 spec [2] 5.1.5 “Antenna ports quasi co-location”, the additional delay d is added to timeDurationForQCL in case of CCS only when enableDefaultBeamForCCS is configured. However, d should also be added to timeDurationForQCL in case of CCS when enableDefaultBeamForCCS is not configured according to RAN1 #99 agreement for cross-carrier scheduling:
Agreements:

·   The same additional beam switching timing (d) as agreed for A-CSI under 7.2.13.4 is used for PDSCH being cross-carrier scheduled with different numerologies

Therefore, we have the following proposal:
Proposal 2: To align the RAN1 #99 agreement for cross-carrier scheduling as mentioned above, adopt the following TP to 38.214 Section 5.1.5:
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4 Remaining Issues on SCell Dormancy

4.1 SCell dormancy indication conflict by DCI 1_1/0_1
For cross-carrier scheduling using DCI 1_1/0_1 to indicate SCell dormancy, if for one SCell, the BWP indicator field indicates going to non-dormant BWP while the SCell dormancy indication bits indicated going to dormant BWP, it is not clear which BWP UE should adopt. We hence have the following proposal.
Proposal 3: Add the following clarification sentence to 38.213 10.3 “PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells”:

· “UE does not expect to receive conflict BWP indication in DCI for SCells.”
4.2 SCell dormancy indication in TDD scenario
In RAN1 #101e [3], RAN1 achieved the following conclusions:
Conclusion:
·   For an SCell configured with dormant BWP, a UE doesn’t expect the BWP indicator field in DCI 1_1, DCI 1_2 is set to the ID of dormant BWP

Conclusion:
·   From RAN1 perspective, there is no issue with linking an UL BWP with the DL dormant BWP in TDD Scell. i.e., when DL BWP is switched to dormant BWP, the expected behavior is that the UE switches to an UL BWP with BWP index which is the same as DL dormant BWP index.

According to the two conclusions above, it is not precluded that, in TDD scenario, a DCI 0_1/0_2 for one SCell indicates switching to an UL BWP which is linked to the DL dormant BWP. In this case, UE would need to transmit the scheduled PUSCH by DCI 0_1/0_2 in the BWP after transition (dormant BWP), which is not an intended UE behaviour. We hence have the following proposal:
Proposal 4: Add the following clarification sentence to 38.213 10.3 “PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells”:

·   “For an SCell configured with dormant BWP, a UE doesn’t expect the BWP indicator field in DCI 1_1, DCI 1_2 is set to the ID of dormant BWP, and a UE doesn’t expect the BWP indicator field in DCI 0_1/0_2 is set to the ID of an UL BWP which is linked to the DL dormant BWP”
4.3 Multiple BWP switch delay impact on HARQ design in dormancy SCell
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In last meeting, RAN4 sent an LS on DCI-based multiple BWP switch simultaneously [4] with the following contents:
With the current TBWPSwitchDelay defined by RAN4 in [4], the BWP switch delay can be quite long for D = 800us/1000us. According to the last 38.213 CR [5] on SCell dormancy, it says:
·   If a UE detects a DCI format with SCell dormancy indication that indicates an active DL BWP change for an Scell in slot n of primary cell, the UE is not required to receive or transmit in the SCell during a time duration specified in [10, TS 38.133].
Considering the dormancy indication with scheduling DCI 1_1/0_1, the scheduled PDSCH/PUSCH is transmitted k0/k2 slots after receiving the DCI. According to 38.331 [6], the maximum value of k0/k2 is 32 (slots):
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Combining the formula of TBWPSwitchDelay defined by RAN4 in [4] for Type 2 UE and the maximum value of k0/k2 (32 slots), we calculate the multiple dormant SCell BWP switch delay for 4 SCells and compare it to the maximum value of k0/k2 (32 slots) for different SCS:
	SCS (kHz)
	Single BWP switch delay (ms)
	Incremental delay (D) for multiple BWPs switch (ms)
	Multiple (4) SCell dormant BWPs switch delay (ms)
	32 slots scheduling limitation of k0, k2 (ms)

	15
	3
	0.2
	3.6
	32

	
	
	0.4
	4.2
	

	
	
	0.8
	5.4
	

	
	
	1
	6
	

	30
	2.5
	0.2
	3.1
	16

	
	
	0.4
	3.7
	

	
	
	0.8
	4.9
	

	
	
	1
	5.5
	

	60
	2.25
	0.2
	2.85
	8

	
	
	0.4
	3.45
	

	
	
	0.8
	4.65
	

	
	
	1
	5.25
	

	120
	2.25
	0.2
	2.85
	4

	
	
	0.4
	3.45
	

	
	
	0.8
	4.65
	

	
	
	1
	5.25
	


For the most common SCS (120kHz) in FR2, UE is not able to use scheduling DCI 1_1/0_1 to transit 4 or more SCells to/from the dormant BWP at the same time for Type 2 UE with an incremental delay (D) equal to 0.8ms or 1ms. This drags the scheduling time line for SCell dormancy.
Observation 1: Combining the formula of TBWPSwitchDelay defined by RAN4 in [4] for Type 2 UE and the maximum value of k0/k2 (32 slots), for the most common SCS (120KHz) in FR2, UE is not able to use scheduling DCI 1_1/0_1 to transit 4 or more SCells to/from the dormant BWP at the same time for Type 2 UE with an incremental delay (D) equal to 0.8ms or 1ms. This drags the scheduling time line for SCell dormancy.
Proposal 5: RAN1 sends a reply LS to RAN4 to remove the incremental delay (D) values of 800us/1000us in [4] for multiple BWP switch delay to speed up the scheduling timeline.
5 Summary 

In this contribution, we focus on the discussions for the remaining issues on Rel-16 carrier aggregation and have the following observations and proposals:
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Proposal 1: To align the RAN1 #99 agreement for unaligned CA as mentioned before, adopt the following TP to 38.214 Section 5.2.1.5.1: 

Proposal 2: To align the RAN1 #99 agreement for cross-carrier scheduling as mentioned above, adopt the following TP to 38.214 Section 5.1.5:
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Proposal 3: Add the following clarification sentence to 38.213 10.3 “PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells”:

· “UE does not expect to receive conflict BWP indication in DCI for SCells.”
Proposal 4: Add the following clarification sentence to 38.213 10.3 “PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells”:

·   “For an SCell configured with dormant BWP, a UE doesn’t expect the BWP indicator field in DCI 1_1, DCI 1_2 is set to the ID of dormant BWP, and a UE doesn’t expect the BWP indicator field in DCI 0_1/0_2 is set to the ID of an UL BWP which is linked to the DL dormant BWP”
Observation 1: Combining the formula of TBWPSwitchDelay defined by RAN4 in [4] for Type 2 UE and the maximum value of k0/k2 (32 slots), for the most common SCS (120KHz) in FR2, UE is not able to use scheduling DCI 1_1/0_1 to transit 4 or more SCells to/from the dormant BWP at the same time for Type 2 UE with an incremental delay (D) equal to 0.8ms or 1ms. This drags the scheduling time line for SCell dormancy.
Proposal 5: RAN1 sends a reply LS to RAN4 to remove the incremental delay (D) values of 800us/1000us in [4] for multiple BWP switch delay to speed up the scheduling timeline.
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Aperiodic CSI-RS timing:


-	When the aperiodic CSI-RS is used with aperiodic CSI reporting, the CSI-RS triggering offset X is configured per resource set by the higher layer parameter aperiodicTriggeringOffset or aperiodicTriggeringOffsetExt-r16, including the case that the UE is not configured with minimumSchedulingOffsetK0-r16 for any DL or UL BWP and all the associated trigger states do not have the higher layer parameter qcl-Type set to 'QCL-TypeD' in the corresponding TCI states. The CSI-RS triggering offset has the values of {0, 1, …, 31} slots when the µPDCCH < µCSIRS and {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} when the µPDCCH > µCSIRS.. The aperiodic CSI-RS is transmitted in a slot � EMBED Equation.DSMT4 ���, if UE is configured with ca-SlotOffset for at least one of the triggered and triggering cell, and Ks = �, otherwise, and where


-	n is the slot containing the triggering DCI, X is the CSI-RS triggering offset in the numerology of CSI-RS according to the higher layer parameter aperiodicTriggeringOffset or aperiodicTriggeringOffsetExt-r16,


-	� QUOTE � ��� and � QUOTE � ��� are the subcarrier spacing configurations for CSI-RS and PDCCH, respectively,


-	� QUOTE � ��� and � QUOTE � ���are the� QUOTE � ��� and the� EMBED Equation.DSMT4 ���, respectively, which are determined by higher-layer configured ca-SlotOffset for the cell receiving the PDCCH respectively, � QUOTE � ���and  � QUOTE � ��� are the� QUOTE � ��� and the� EMBED Equation.DSMT4 ���, respectively, which are determined by higher-layer configured ca-SlotOffset for the cell transmitting the CSI-RS respectively, as defined in [4, TS 38.211] clause 4.5








When aperiodic CSI-RS is used with aperiodic reporting, the CSI-RS offset is configured per resource set by the higher layer parameter aperiodicTriggeringOffset or aperiodicTriggeringOffsetExt-r16. The CSI-RS triggering offset has the values of {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} slots. If the UE is not configured with minimumSchedulingOffsetK0 for any DL BWP or minimumSchedulingOffsetK2 for any UL BWP and if all the associated trigger states do not have the higher layer parameter qcl-Type set to 'QCL-TypeD' in the corresponding TCI states , the CSI-RS triggering offset is fixed to zero. The aperiodic triggering offset of the CSI-IM follows offset of the associated NZP CSI-RS for channel measurement. The aperiodic CSI-RS is transmitted in a slot n + X + � - �, if UE is configured with ca-SlotOffset for at least one of the triggered and triggering cell, and Ks = n + X, otherwise, and where


-	n is the slot containing the triggering DCI, X is the CSI-RS triggering offset according to the higher layer parameter aperiodicTriggeringOffset or aperiodicTriggeringOffsetExt-r16,


-	� QUOTE � ��� is the� QUOTE � ��� which is determined by higher-layer configured ca-SlotOffset for the cell receiving the PDCCH respectively, � QUOTE � ���is the� QUOTE � ��� which is determined by higher-layer configured ca-SlotOffset for the cell transmitting the CSI-RS, as defined in [4, TS 38.211] clause 4.5.





If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier and the UE is configured with [enableDefaultBeamForCCS]:


-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay � QUOTE � ��� is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1, otherwise d is zero;


-	For both the cases, wWhen the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, and when the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.


If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier:


-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay � QUOTE � ��� is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1, otherwise d is zero;











RAN4 has investigated DCI-based multiple BWP switch, and has some conclusions on the time duration of BWP switch delay as follow:


�


Where,


� QUOTE � ��� is the single-CC BWP switch delay defined in TS38.133; 


� QUOTE ,T-BWPSwitchDelay.+D*(N-1) �N: For UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of simultaneous BWP switching on CCs within the same frequency range; For UE which is not capable of per-FR gap, or the BWP switches on multiple CCs involves SCS changing, N is the number of simultaneous BWP switching on both FR.


D: incremental delay for BWP switch processing on additional CCs based on UE’s capabilities.


Type 1 UE: D = 100us, 200us


Type 2 UE: D = 200us, 400us, 800us, 1000us


For multiple dormancy SCell switch, its requirements are based on requirements for multi-CC BWP switch and have been being separately developed in RAN4. 


RAN4 is wondering if the DCI-based multiple BWP switch delay defined in RAN4 can be supported with existing DCI based signalling for UE’s PDSCH reception and PUSCH transmission and will be applied for HARQ processing timeline in dormancy SCell’s design.





When aperiodic CSI-RS is used with aperiodic reporting, the CSI-RS offset is configured per resource set by the higher layer parameter aperiodicTriggeringOffset or aperiodicTriggeringOffsetExt-r16. The CSI-RS triggering offset has the values of {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} slots. If the UE is not configured with minimumSchedulingOffsetK0 for any DL BWP or minimumSchedulingOffsetK2 for any UL BWP and if all the associated trigger states do not have the higher layer parameter qcl-Type set to 'QCL-TypeD' in the corresponding TCI states , the CSI-RS triggering offset is fixed to zero. The aperiodic triggering offset of the CSI-IM follows offset of the associated NZP CSI-RS for channel measurement. The aperiodic CSI-RS is transmitted in a slot n + X + � - �, if UE is configured with ca-SlotOffset for at least one of the triggered and triggering cell, and Ks = n + X, otherwise, and where


-	n is the slot containing the triggering DCI, X is the CSI-RS triggering offset according to the higher layer parameter aperiodicTriggeringOffset or aperiodicTriggeringOffsetExt-r16,


-	� QUOTE � ��� is the� QUOTE � ��� which is determined by higher-layer configured ca-SlotOffset for the cell receiving the PDCCH respectively, � QUOTE � ���is the� QUOTE � ��� which is determined by higher-layer configured ca-SlotOffset for the cell transmitting the CSI-RS, as defined in [4, TS 38.211] clause 4.5.





If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier and the UE is configured with [enableDefaultBeamForCCS]:


-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay � QUOTE � ��� is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1, otherwise d is zero;


-	For both the cases, wWhen the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, and when the DL DCI does not have the TCI field present, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.


If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier:


-	The timeDurationForQCL is determined based on the subcarrier spacing of the scheduled PDSCH. If µPDCCH < µPDSCH an additional timing delay � QUOTE � ��� is added to the timeDurationForQCL, where d is defined in 5.2.1.5.1a-1, otherwise d is zero;
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