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Introduction
This paper provides our views on remaining issues on Rel-16 carrier aggregation. Detailed proposals are described in the following sections. 
Whether “PCell with an SRS-only SCell” is counted as UL CA
In current 38.213 g50 [1] 11.4 SRS switching:
· DCI format 2_3 is applicable for uplink carrier(s) of serving cells where a UE is not configured for PUSCH/PUCCH transmission
It can be seen that it is possible to have an SCell with is not configured for PUSCH/PUCCH transmission but configured with SRS transmission (here we call it an SRS-only SCell). 
In current 38.213 g50 [1] 7.7 Power headroom report:
· A Type 3 UE power headroom PH that is valid for SRS transmission occasion on active UL BWP of carrier of serving cell.
the spec states that PH could be reported for SRS. However, it is unclear that the Type 3 PH report is necessary for an SRS-only SCell or not.
In current 38.331 g41 [2] spec, there is an IE called multiplePHR: 
multiplePHR
Indicates if power headroom shall be reported using the Single Entry PHR MAC control element or Multiple Entry PHR MAC control element defined in TS 38.321 [3]. True means to use Multiple Entry PHR MAC control element and False means to use the Single Entry PHR MAC control element defined in TS 38.321 [3]. The network configures this field to true for MR-DC and UL CA for NR, and to false in all other cases.
which can be set to true only for MR-DC and UL CA to report PHR for multiple UL carriers.

To our understanding, the terminology UL CA is used to combine two or more carriers into one data channel to enhance the data capacity of a network. Hence, to us it is not clear whether a “PCell with an SRS-only SCell” case is counted as UL CA?
Hence, we have the following proposals:
Proposal 1: RAN1 to clarify whether Type 3 PH report is required for an SRS-only SCell.
Proposal 2: RAN1 to clarify whether a “PCell with an SRS-only SCell” case is counted as UL CA and discuss the potential spec impact.

Remaining issues for FG 18-7 CA with non-aligned frame boundaries
3.1 Formula correction for aperiodic CSI-RS transmission and CSI reference resource definition
In 38.214 [4] 5.2.1.5.1 Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology, the aperiodic CSI-RS transmission timing is described as 
· 

The aperiodic CSI-RS is transmitted in a slot , 
However, the formula for Ks is not correct for example under the case below:
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Figure 1
where DCI is received in CC3, ACSI-RS is triggered in CC2, n=0, X=0, =3, =0, we have Ks = 0 + 0 + 3 – 0 = 3, which is wrong due to the reason that the SCS of  (120kHz) and  (120kHz) is different from the SCS of CC2 (30kHz), although CC3 and CC2 have the same SCS.
Proposal 3: Adopt the following text in 38.214 5.2.1.5.1 “Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology”:
· The aperiodic CSI-RS is transmitted in a slot [image: ], 

Another issue arises in 38.214 [4] 5.2.2.5 CSI reference resource definition:
The CSI reference resource for a serving cell is defined as follows:
-	In the frequency domain, the CSI reference resource is defined by the group of downlink physical resource blocks corresponding to the band to which the derived CSI relates.
-	In the time domain, the CSI reference resource for a CSI reporting in uplink slot n' is defined by a single downlink slot n-nCSI_ref,

		-	where 
For the formula of n, the ca-SlotOffset between the DL carrier and UL carrier is not taken into consideration.
Proposal 4: Adopt the following text in 38.214 5.2.2.5 “CSI reference resource definition”:
· In the time domain, the CSI reference resource for a CSI reporting in uplink slot n' is defined by a single downlink slot n-nCSI_ref,

		-	where 
3.2 Ambiguity of text “in the same slot” in 38.214
In 38.214 [4] 5.1.2.1, the term “in the same slot" is used to characterize the PDSCH receiving behavior:
· The UE is not expected to receive a PDSCH with mapping type A in a slot, if the PDCCH scheduling the PDSCH was received in the same slot and was not contained within the first three symbols of the slot. 
However, the term “in the same slot” is not clear when “CA with non-aligned frame boundaries” comes into play. For example, which slot is referred in Figure 1 between CC2 and CC3 when the term “in the same slot" is used? To us, the spec in 5.1.2.1 would be clearer with the following modification:
· The UE is not expected to receive a PDSCH with mapping type A in a slot, if the PDCCH scheduling the PDSCH was received in the samePDSCH slot and was not contained within the first three symbols of the PDSCH slot.
However, there are 8 places in 38.214 [4] using the term “in the same slot" and it would be tedious to change them all.
Observation 1: There are 8 places in 38.214 [4] using the term “in the same slot" which introduces ambiguity on which slot is referred when the Rel-16 feature “CA with non-aligned frame boundaries” comes into play. For example, which slot is referred in Figure 1 between CC2 and CC3 when the term “in the same slot" is used?
To solve the issue mentioned in Observation 1, we have the following proposal:
Proposal 5: Add the following text to the beginning of Chapter 5, 6, 8, of 38.214 
· The term “in the same slot” in this clause refers to the absolute timing duration of that slot on the designated cell according to the context.
3.3 The timing relation between PDSCH/ACSI-RS and its scheduling/triggering DCI
In 38.214 [4] 5.2.1.5.1, there is a sentence describing that ACSI-RS should come after its triggering DCI:
· The UE does not expect that aperiodic CSI-RS is transmitted before the OFDM symbol(s) carrying its triggering DCI.
When the Rel-16 feature “CA with non-aligned frame boundaries” is applied, the following case in Figure 2 is valid according to the spec above:
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Figure 2
It can be seen that CC2 slot 0 would need to wait until the late part of the slot before it has received all possible DCIs, as there can be one in the beginning of CC3 slot 0. Hence, allowing this kind of triggering would make the slot based CSI processing complicated, especially for the UEs only capable of processing DCIs in the first 3 symbols of a slot. Besides, it also consumes more UE power.
Observation 2: The PDSCH/ACSI-RS scenario shown in Figure 2 makes the slot based CSI processing complicated, especially for the UEs only capable of processing DCIs in the first 3 symbols of a slot. Besides, it also consumes more UE power. Allowing this kind of scenario is not seen to be the motivation of introducing the Rel-16 feature “CA with non-aligned frame boundaries”.
As a result, we have the following proposals:
Proposal 6: Add the following text to the starting paragraph of 38.214 5.1
· If the frame boundaries of the scheduled and scheduling cell are not aligned, and the SCS of scheduling cell is smaller than or equal to the SCS of scheduled cell, the UE does not expect that the beginning of the slot containing a PDSCH is before the beginning of the slot carrying its scheduling DCI.
Proposal 7: Add the following text to the starting paragraph of 38.214 5.2.1.5.1
· If the frame boundaries of the triggered and triggering cell are not aligned, and the SCS of triggering cell is smaller than or equal to the SCS of triggered cell, the UE does not expect that the beginning of the slot containing an aperiodic CSI-RS is before the beginning of the slot carrying its triggering DCI.
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: RAN1 to clarify whether Type 3 PHR report is required for an SRS-only SCell.
Proposal 2: RAN1 to clarify whether a “PCell with an SRS-only SCell” case is counted as UL CA and discuss the potential spec impact.
Proposal 3: Adopt the following text in 38.214 5.2.1.5.1 “Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology”:
· The aperiodic CSI-RS is transmitted in a slot [image: ], 
Proposal 4: Adopt the following text in 38.214 5.2.2.5 “CSI reference resource definition”:
· In the time domain, the CSI reference resource for a CSI reporting in uplink slot n' is defined by a single downlink slot n-nCSI_ref,

		-	where 
Observation 1: There are 8 places in 38.214 [4] using the term “in the same slot" which introduces ambiguity on which slot is referred when the Rel-16 feature “CA with non-aligned frame boundaries” comes into play. For example, which slot is referred in Figure 1 between CC2 and CC3 when the term “in the same slot" is used?
Proposal 5: Add the following text to the beginning of Chapter 5, 6, 8, of 38.214 
· The term “in the same slot” in this clause refers to the absolute timing duration of that slot on the designated cell according to the context.
Observation 2: The PDSCH/ACSI-RS scenario shown in Figure 2 makes the slot based CSI processing complicated, especially for the UEs only capable of processing DCIs in the first 3 symbols of a slot. Besides, it also consumes more UE power. Allowing this kind of scenario is not seen to be the motivation of introducing the Rel-16 feature “CA with non-aligned frame boundaries”.
Proposal 6: Add the following text to the starting paragraph of 38.214 5.1
· If the frame boundaries of the scheduled and scheduling cell are not aligned, and the SCS of scheduling cell is smaller than or equal to the SCS of scheduled cell, the UE does not expect that the beginning of the slot containing a PDSCH is before the beginning of the slot carrying its scheduling DCI.
Proposal 7: Add the following text to the starting paragraph of 38.214 5.2.1.5.1
If the frame boundaries of the triggered and triggering cell are not aligned, and the SCS of triggering cell is smaller than or equal to the SCS of triggered cell, the UE does not expect that the beginning of the slot containing an aperiodic CSI-RS is before the beginning of the slot carrying its triggering DCI.
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