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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 Scheduling with Additional Timing Delay

In current 38.214 g30 spec [1] 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 [2] 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

In RAN1 #100b, RAN1 decided to make “enableDefaultBeamForCCS” an optional feature during the online conference call for Rel-16 UE features, with the corresponding agreement in [3]:
Agreements:

Following FGs are included in the UE features list for MR-DC/CA enhancements

· FG18-5a for Default QCL assumption for cross-carrier scheduling with same/different SCS

· Dependency with other corresponding FGs will be discussed later.

It can also be seen from the RAN1 UE feature table [4] that FG 18-5a is an optional feature:
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Therefore, we have the following proposal:
Proposal 1: To align the RAN1 #99 agreement for cross-carrier scheduling as mentioned above, adopt the following TP to 38.214 Section 5.1.5 where the additional beam switching timing (d) is added without connection to the default beam behavior:
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3 HARQ Timing Adjustment on SCell Dormancy Indication using Non-scheduling DCI
In RAN1#103-e meeting, an LS from RAN4 was received on DCI-based multiple BWP switch simultaneously [5] and RAN4 defined multiple (N) BWP switch delay as below:
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Where,

[image: image4.png]TswpswitchpDelay



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

With the RAN4-defined formula, the following table for “maximum allowed number of CCs for simultaneous BWP switching using non-scheduling DCI” for different SCS configurations can be derived as below:
	SCS
	Single BWP switch delay (ms)

Type 1 / Type 2
	Maximum allowed number of CCs for simultaneous BWP switching using non-scheduling DCI
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 to be T (ms)
	Existing maximum K1 (ms)
(Serve as upper bound of 
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)

	15
	1 / 3
	Type 1 UE: 

For D=100us: 16 CC 
· T = 2.5
For D=200us: 16 CC
· T = 4
	Type 2 UE:

For D=200us: 16 CC
· T = 6
For D=400us: 16 CC
· T = 9
For D=800us: 16 CC
· T = 15
For D=1000us: 13 CC
· T = 15
	15

	30
	1 / 2.5
	Type 1 UE: 

For D=100us: 16 CC 
· T = 2.5 
For D=200us: 16 CC
· T = 4
	Type 2 UE:

For D=200us: 16 CC
· T = 5.5
For D=400us: 13 CC
· T = 7.3
For D=800us: 7 CC
· T = 7.3
For D=1000us: 6 CC
· T = 7.5
	7.5

	60
	0.75 / 2.25
	Type 1 UE: 

For D=100us: 16 CC 
· T = 2.25
For D=200us: 16 CC
· T = 3.75
	Type 2 UE:

For D=200us: 8 CC
· T = 3.65
For D=400us: 4 CC
· T = 3.45
For D=800us: 2 CC
· T = 3.05
For D=1000us: 2 CC
· T = 3.25
	3.75

	120
	0.75 / 2.25
	Type 1 UE: 

For D=100us: 12 CC 
· T = 1.85
For D=200us: 6 CC
· T = 1.75
	Type 2 UE:

For D=200us: 0 CC
· 2.25 > 1.875
For D=400us: 0 CC
· 2.25 > 1.875
For D=800us: 0 CC
· 2.25 > 1.875
For D=1000us: 0 CC
· 2.25 > 1.875
	1.875


It can be seen that the current non-scheduling DCI for SCell dormancy indication is not applicable to FR2 with SCS = 120kHz.
Observation 1: current non-scheduling DCI for SCell dormancy indication is not applicable to FR2 with SCS = 120kHz.
To make non-scheduling dormancy DCI work in FR2 properly, we have the following proposal:

Proposal 2: Change K1 reference point of non-scheduling DCI to K0. UE returns the HARQ ACK/NACK just like the DL scheduling DCI following the indicated K0/K1 settings.
4 R16 A-CSI Request/Report per Slot when the Triggering PDCCH and the CSI-RS Have Different Numerologies
In current R16 spec 38.214 V16.3.0 5.2.1.5.1 [1] “Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology”, there are two sentences:
· A UE is not expected to receive more than one DCI with non-zero CSI request per slot.
· A UE is not expected to receive more than one aperiodic CSI report request for transmission in a given slot.
These two sentences are inherited from the R15 spec [6] (38.214 5.2.1.5.1 “Aperiodic CSI Reporting/Aperiodic CSI-RS”). The first sentence limits the amount of DCIs with CSI request within a slot, i.e. this is DL related limitation. The second sentence limits the amount of CSI request related transmissions within a slot, i.e. this is UL related limitation;  for example, this prohibits a situation where UE would receive one CSI request in two different DL slots and both of them having the same UL slot for transmitting the related CSI reports.
We think these two sentences are general behaviour defined for “Aperiodic CSI Reporting”/”Aperiodic CSI-RS triggering” and should also be applied to the R16 newly added session 38.214 5.2.1.5.1a “Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have different numerologies”.
Proposal 3: Add the following two sentences from R15 38.214 5.2.1.5.1 to the R16 newly added session 38.214 5.2.1.5.1a, since they are general behaviour defined for “Aperiodic CSI Reporting”/”Aperiodic CSI-RS triggering”:
•A UE is not expected to receive more than one DCI with non-zero CSI request per slot.
•A UE is not expected to receive more than one aperiodic CSI report request for transmission in a given slot.
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:
Proposal 1: 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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Observation 1: current non-scheduling DCI for SCell dormancy indication is not applicable to FR2 with SCS = 120kHz.
Proposal 2: Change K1 reference point of non-scheduling DCI to K0. UE returns the HARQ ACK/NACK just like the DL scheduling DCI following the indicated K0/K1 settings.
Proposal 3: Add the following two sentences from R15 38.214 5.2.1.5.1 to the R16 newly added session 38.214 5.2.1.5.1a, since they are general behaviour defined for “Aperiodic CSI Reporting”/”Aperiodic CSI-RS triggering”:

•A UE is not expected to receive more than one DCI with non-zero CSI request per slot.
•A UE is not expected to receive more than one aperiodic CSI report request for transmission in a given slot.
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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:
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