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1. Introduction
In this contribution, the remaining issues related to carrier aggregation and bandwidth parts are discussed.
2. Maintenance for carrier aggregation
2.1 Remaining issues on HARQ-ACK codebook
In the RAN1#94 meeting, the following agreements were made for HARQ-ACK on multiple-slot PUSCHs [1]:
	Agreements:
· The UE multiplexes HARQ-ACK in any slot of a multi-slot PUSCH transmission where the UE would otherwise transmit HARQ-ACK in a single slot PUCCH transmission, based on the HARQ timeline
· DAI is applicable in any slot where the UE would transmit HARQ-ACK


Correspondingly, the following descriptions were captured in TS38.213 [2]:
	[bookmark: _Toc517265052]9	UE procedure for reporting control information
[…]
If a UE transmits a PUSCH over multiple slots and the UE would transmit a PUCCH with HARQ-ACK information over a single slot and in a slot that overlaps with the PUSCH transmission in one or more slots of the multiple slots, and the PUSCH transmission in the one or more slots fulfills the conditions in Subclause 9.2.5 for multiplexing the HARQ-ACK information, the UE multiplexes the HARQ-ACK information in the PUSCH transmission in the one or more slots. The UE does not multiplex HARQ-ACK information in the PUSCH transmission in a slot from the multiple slots if, in case the PUSCH transmission was absent, the UE would not transmit a single-slot PUCCH with HARQ-ACK information in the slot.
 If the PUSCH transmission over the multiple slots is scheduled by a DCI format 0_1, the same value of a DAI field is applicable for multiplexing HARQ-ACK information in the PUSCH transmission in any slot from the multiple slots where the UE multiplexes HARQ-ACK information.


The description ‘in case the PUSCH transmission was absent’ above is confusing. We don’t see a need of any restrictions on whether PUSCH transmission was absent or not from the above agreements. So we suggest the following text proposal:
Proposal 1: 
· Adopt the following text proposal in TS38.213 section 9:
	9	UE procedure for reporting control information
[…]
If a UE transmits a PUSCH over multiple slots and the UE would transmit a PUCCH with HARQ-ACK information over a single slot and in a slot that overlaps with the PUSCH transmission in one or more slots of the multiple slots, and the PUSCH transmission in the one or more slots fulfills the conditions in Subclause 9.2.5 for multiplexing the HARQ-ACK information, the UE multiplexes the HARQ-ACK information in the PUSCH transmission in the one or more slots. The UE does not multiplex HARQ-ACK information in the PUSCH transmission in a slot from the multiple slots if, in case the PUSCH transmission was absent, the UE would not transmit a single-slot PUCCH with HARQ-ACK information in the slot.
If the PUSCH transmission over the multiple slots is scheduled by a DCI format 0_1, the same value of a DAI field is applicable for multiplexing HARQ-ACK information in the PUSCH transmission in any slot from the multiple slots where the UE multiplexes HARQ-ACK information.



2.2 Timing for Scell activation/deactivation 
In the RAN1#94 meeting, the issue on timing for Scell activation/deactivation was raised and based on the offline conclusion, it will be revisited in the next meeting, if needed, considering the relevant agreements in Scell activation timings made in RAN4#88.
In the TS 38.133, the following Scell activation delay requirements are defined [3]:
	[bookmark: _Toc525607352]8.3.2	SCell Activation Delay Requirement for Deactivated SCell
[…]
Upon receiving SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than in slot n+ [THARQ + Tactivation_time + TCSI_Reporting ]
Where:
THARQ is the timing between DL data transmission and acknowledgement as specified in TS38.321 [4]. 
Tactivation_time is the SCell activation delay.
[…]
TCSI_reporting is the delay uncertainty in acquiring the first available CSI reporting resources as specified in TS38.331 [5].


From the above specification, we can see that RAN4 defines the largest Scell activation delay which is applied for valid CSI reporting. However, before UE can report valid CSI, there is certain period that the UE doesn’t have valid CSI for an Scell upon the activation of the Scell. During this period, the UE would report OoR CSI to ensure no CSI reporting size uncertainty which would otherwise complicates the gNB decoding of PUSCH. The timing when the UE starts OoR CSI reporting (and starts scellDeactivationTimer) is the shortest Scell activation delay and we think this timing should be defined in RAN1.
To define the timing for OoR CSI reporting upon Scell activation, generally, two options can be considered:
· Option 1: Start OoR CSI reporting from [x] ms after the UE transmits ACK corresponding to PDSCH carrying the MAC CE command
· Option 2: Start OoR CSI reporting from [x] ms after the UE receives PDSCH carrying the MAC CE command 
Option 1 is beneficial for avoiding ambiguity between gNB and UE which can reduce the gNB implementation burden. Option 2 can realize quick Scell activation since UE doesn’t need to wait ACK feedback before corresponding MAC CE processing. However, the benefit of option 2 may be very limited considering NR support flexible and fast ACK feedback. Therefore, from our perspective, option 1 is preferred.
Then the remaining issue is how long time the UE needs for MAC CE processing. In the previous RAN1 meeting, some agreements were made for MAC CE latency for SP CSI on PUCCH [6][7]:
	Agreement from RAN1#92b:
Support 3ms as MAC CE latency for activation/deactivation of SP CSI on PUCCH, SP CSI-RS and trigger states of AP-CSI/CSI-RS. Note that MAC CE latency is the time interval from the slot UE transmits the ACK corresponding to PDSCH carrying the MAC-CE message to the time that the MAC-CE message is applied.
Agreement from RAN1#93:
Agree to the following text proposal for TS38.213 and TS38.214.
· When the HARQ/ACK corresponding to the PDSCH carrying the MAC CE command is transmitted in the slot n, the command shall be applied starting from slot n + 3Nslotsubframe, + 1.


Based on the agreements, the MAC CE command is applied 3ms after the HARQ-ACK corresponding to the PDSCH carrying the MAC CE command is transmitted. We believe same MAC CE latency can be applied for OoR CSI reporting upon Scell activation/deactivation. Therefore, we propose:
Proposal 2:
· Support 3ms as MAC CE latency for activation/deactivation of OoR CSI report upon Scell activation/deactivation. 
· Note that the MAC CE latency is the time interval from the slot UE transmits the ACK corresponding to PDSCH carrying the MAC CE message to the time the MAC CE message is applied.
· Adopt the following text proposal in TS38.213 section 4.3:
	4.3	Timing for secondary cell activation / deactivation


When a UE receives an activation command [11, TS 38.321] for a secondary cell in slot , the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133]. and no earlier than slot n + k + 1, where
k =
·  the PDCH-to-HARQ-ACK_timing indicated by the PDCCH scheduling the activation command,
·  is the numerology of the carrier where PUCCH is transmitted.
·  is the numerology of the carrier where PUSCH is transmitted.
·  is a number of slots per subframe and is determined based on the numerology of the carrier where PUSCH is transmitted.
except for the following:

-	the actions related to CSI reporting on a serving cell that is active in slot  n + k +1

-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot  n + k +1


-	the actions related to CSI reporting on a serving cell which is not active in slot  n + k +1 that the UE applies in the earliest slot after  n + k +1 in which the serving cell is active.


If a UE receives a deactivation command [11, TS 38.321] for a secondary cell or the sCellDeactivationTimer associated with the secondary cell expires in slot , the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on a serving cell which is active which the UE applies in slot  n + k +1. 



3. Maintenance for bandwidth parts
3.1 DCI format 1_0 sizing when the CORESET 0 is not present
At the RAN1#94 meeting, following agreement has been made:
	Agreements:
· Modify the agreements in RAN1#92bis as follows.
· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by
· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWPCORESET#0
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled
· Otherwise, for format 0-0/1-0, the size is given by the initial DL BWPCORESET#0
· For DCI format 1-0 in CSS with P-RNTI, SI-RNTI, RA-RNTI, C-RNTI, CS-RNTI, or TC-RNTI:
· the RB numbering for the scheduled PDSCH starts from the lowest RB in the CORESET the DCI is received in
· the maximum number of RBs possible to indicate in the DCI is given by the size of the initial DL BWPCORESET#0.
· Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP in CSS
· Modify the agreements in RAN1#91 as follows if Option #2 is supported in PCell
· CORESET configured by RMSI is confined within the initial DL BWPthe bandwidth of CORESET#0
· For PCell, the initial DL BWP can be configured in SIB1 to be the same as or different with the initial DL BWP as initially defined by CORESET#0
· The initial DL BWP configured in SIB1 includes the bandwidth of CORESET#0
· If the initial DL BWP configured by SIB1 is different with the initial DL BWP as initially defined by CORESET#0, the configuration of the initial DL BWP configured by SIB1 is applicable after the initial access
· For PSCell and SCell, the initial DL BWP of a cell can be configured to be the same as or different with the initial DL BWP as defined by CORESET#0 of the cell
· The initial DL BWP of a cell includes the bandwidth of CORESET#0 of the cell
· Note: RAN1 assumes that the above agreements related to PCell, PSCell and SCell have no RAN1 specification impact and will be captured in RAN2 specs
· Send LS to RAN2 to ask RAN2 to capture the above agreements related to PCell, PSCell and SCell in RAN2 specs, draft LS in R1-1810000, which is approved with final LS in R1-1810002



In the above, the yellow part is based on the assumption that there is the CORESET#0 in the cell. However, for PSCell and SCell, there are the cases where CORESET#0 is not configured. The above agreement is not sufficient to cover such case; it is unclear how the UE knows the size of DCI format 1_0 in CSS and available set of RBs for broadcast PDSCH in the cell where CORESET#0 is not configured.
One way to fix the problem is to use locationAndBandwidth of the initial DL BWP to determine the size of DCI format 1_0 in CSS and available set of RBs for PDSCH scheduled by the DCI format 1_0 in CSS in the cell where CORESET#0 is not configured. 
Proposal 3:
· Fix the size of DCI format 1_0 in CSS and available set of RBs for PDSCH scheduled by the DCI format 1_0 in CSS in the cell where CORESET#0 is not configured.
· Consider to use locationAndBandwidth of the initial DL BWP to determine these values.

3.2 TCI field and BWP switching
TCI field is a 3-bit field in the DCI format 1_1 monitored in a search space associated to a CORESET enabling tci-PresentInDCI. Whether to enable tci-PresentInDCI or not is per CORESET configuration. 
TS38.213:
	
For each DL BWP configured to a UE in a serving cell, a UE can be provided by higher layer signalling with  control resource sets. For each control resource set, the UE is provided the following by higher layer parameter ControlResourceSet:
[…]

-	an indication for a presence or absence of a transmission configuration indication (TCI) field for DCI format 1_1 transmitted by a PDCCH in control resource set , by higher layer parameter TCI-PresentInDCI.



TS38.212:
	-	Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI is not enabled; otherwise 3 bits as defined in Subclause 5.1.5 of [6, TS38.214]. 
[…]
If DCI formats 1_1 are monitored in multiple search spaces associated with multiple CORESETs in a BWP, zeros shall be appended until the payload size of the DCI formats 1_1 monitored in the multiple search spaces equal to the maximum payload size of the DCI format 1_1 monitored in the multiple search spaces.



The UE may monitor DCI format 1_1 in multiple search spaces associated with multiple CORESETs. If at least one CORESET enables tci-PresentInDCI, the DCI format 1_1 has 3 bits; the 3 bits is TCI field if the DCI format 1_1 is mapped on a search space associated with a CORESET enabling tci-PresentInDCI, while it is zeros if the DCI format 1_1 is mapped on a search space associated with a CORESET not enabling tci-PresentInDCI. If at least one CORESET enables the tci-PresentInDCI, the DCI format 1_1, irrespective of which CORESET the search space is associated with, has the 3 bits, so that the size of DCI format 1_1 is aligned across all the CORESETs. Only if none of CORESET that is used to monitor DCI format 1_1 enables the tci-PresentInDCI, there is no 3 bits in the DCI format 1_1.
The case where no BWP switching is carried out is clear. On the other hand, it is not yet clear how this is combined with BWP switching. At the RAN1#93 meeting, following agreements have been achieved.
	Agreements:
· When DCI format 1_1 is used for active BWP switching,
· For “frequency domain resource assignment” bitfield with the following case, no further special handling, in addition to MSB truncation and zero-padding, is needed
· When the indicated DL BWP is configured with Type 1 resource allocation only & MSB zero-padding is applied
· For “transmission configuration indication” bitfield, 
· When there is no TCI bitfield in the BWP switching DCI, a UE follows the TCI indication defined in the spec, assuming the TCI bitfield disabled, based on the old active DL BWP
· Otherwise, no further special handling, in addition to MSB truncation and zero-padding, is needed
· When DCI format 0_1 is used for active BWP switching,
· For “frequency domain resource assignment” bitfield with the following case, no further special handling, in addition to MSB truncation and zero-padding, is required
· When the indicated UL BWP is configured with Type 1 resource allocation only & bitfield zero-padding is applied
· (working assumption) For “PTRS-DMRS association” bitfield, 
· When there is no “PTRS-DMRS association” bitfield in the BWP switching DCI, a UE follows the behaviour defined in the spec, assuming “PTRS-DMRS association” bitfield disabled
· Otherwise, no further special handling, in addition to MSB truncation and zero-padding, is needed



Whether the TCI field is enabled or not depends on whether the CORESET for the switching DCI in the old active DL BWP enables tci-PresentInDCI. If it is enabled, the PDSCH in the new active DL BWP is received with a TCI-state indicated by the TCI field, where the TCI field is interpreted based on the active TCI-states in the new active DL BWP. If it is not enabled, the PDSCH is considered to be QCLed with the CORESET for the switching DCI in the old active DL BWP.
The list of TCI-states is in the PDSCH-Config, and the PDSCH-Config is per DL BWP configuration. Therefore, for BWP switching by DCI with TCI field, it should be guaranteed that the TCI-state for the PDSCH in the new DL BWP indicated by the switching DCI in the old DL BWP should already be configured/activated. For BWP switching by DCI without TCI field, it should be guaranteed that the TCI-state of the CORESET for the switching DCI in the old DL BWP should already be configured/activated for the PDSCH in the new DL BWP. In other words, TCI-states need to be common across old and new DL BWPs.
Another issue is the case where some CORESETs in the new DL BWP enables TCI field, while some other CORESETs in the new DL BWP does not. If the PDSCH is scheduled by a DCI in the new DL BWP, depending on which CORESET the DCI is mapped, the UE interprets whether the TCI field is present or not, and determines the TCI-state for the scheduled PDSCH (either based on the TCI field or the QCL-source of the CORESET). However, if the PDSCH is scheduled by a switching DCI in the old DL BWP, and if the TCI field is present in the switching DCI, whether the TCI field is used or not is unclear. Considering that if at least one CORESET enables TCI field, the use of TCI field is useful for PDSCH. Therefore, our suggestion is to use the TCI field in this case.
Proposal 4:
· For DL BWP switching, when the TCI field is not present in the switching DCI,
· The PDSCH scheduled by the switching DCI in the new DL BWP is considered to be QCLed with the CORESET for the switching DCI in the old DL BWP, where the QCL source of the CORESET for the switching DCI needs to be already configured/activated as the TCI-state for the PDSCH in the new DL BWP.
· For DL BWP switching, when the TCI field is present in the switching DCI,
· The TCI-state of the PDSCH scheduled by the switching DCI in the new DL BWP is determined by the indicated TCI-state in the old DL BWP, where the TCI-state in the old DL BWP needs to be already configured/activated as the TCI-state for the PDSCH in the new DL BWP.
· If at least one CORESET in the new DL BWP enables TCI field, the TCI field in the switching DCI is used to indicate the TCI-state of the PDSCH in the new DL BWP.

4. Conclusion
In this contribution, we discuss the maintenance of  carrier aggregation and BWPs and the proposals are summarized below:
Proposal 1: 
· Adopt the following text proposal in TS38.213 section 9:
	9	UE procedure for reporting control information
[…]
If a UE transmits a PUSCH over multiple slots and the UE would transmit a PUCCH with HARQ-ACK information over a single slot and in a slot that overlaps with the PUSCH transmission in one or more slots of the multiple slots, and the PUSCH transmission in the one or more slots fulfills the conditions in Subclause 9.2.5 for multiplexing the HARQ-ACK information, the UE multiplexes the HARQ-ACK information in the PUSCH transmission in the one or more slots. The UE does not multiplex HARQ-ACK information in the PUSCH transmission in a slot from the multiple slots if, in case the PUSCH transmission was absent, the UE would not transmit a single-slot PUCCH with HARQ-ACK information in the slot.
If the PUSCH transmission over the multiple slots is scheduled by a DCI format 0_1, the same value of a DAI field is applicable for multiplexing HARQ-ACK information in the PUSCH transmission in any slot from the multiple slots where the UE multiplexes HARQ-ACK information.



Proposal 2:
· Support 3ms as MAC CE latency for activation/deactivation of OoR CSI report upon Scell activation/deactivation. 
· Note that the MAC CE latency is the time interval from the slot UE transmits the ACK corresponding to PDSCH carrying the MAC CE message to the time the MAC CE message is applied.
· Adopt the following text proposal in TS38.213 section 4.3:
	4.3	Timing for secondary cell activation / deactivation


When a UE receives an activation command [11, TS 38.321] for a secondary cell in slot , the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133]. and no earlier than slot n + k + 1, where
k =
·  the PDCH-to-HARQ-ACK_timing indicated by the PDCCH scheduling the activation command,
·  is the numerology of the carrier where PUCCH is transmitted.
·  is the numerology of the carrier where PUSCH is transmitted.
·  is a number of slots per subframe and is determined based on the numerology of the carrier where PUSCH is transmitted.
except for the following:

-	the actions related to CSI reporting on a serving cell that is active in slot  n + k +1

-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot  n + k +1


-	the actions related to CSI reporting on a serving cell which is not active in slot  n + k +1 that the UE applies in the earliest slot after  n + k +1 in which the serving cell is active.


If a UE receives a deactivation command [11, TS 38.321] for a secondary cell or the sCellDeactivationTimer associated with the secondary cell expires in slot , the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on a serving cell which is active which the UE applies in slot  n + k +1. 


Proposal 3:
· Fix the size of DCI format 1_0 in CSS and available set of RBs for PDSCH scheduled by the DCI format 1_0 in CSS in the cell where CORESET#0 is not configured.
· Consider to use locationAndBandwidth of the initial DL BWP to determine these values.
Proposal 4:
· For DL BWP switching, when the TCI field is not present in the switching DCI,
· The PDSCH scheduled by the switching DCI in the new DL BWP is considered to be QCLed with the CORESET for the switching DCI in the old DL BWP, where the QCL source of the CORESET for the switching DCI needs to be already configured/activated as the TCI-state for the PDSCH in the new DL BWP.
· For DL BWP switching, when the TCI field is present in the switching DCI,
· The TCI-state of the PDSCH scheduled by the switching DCI in the new DL BWP is determined by the indicated TCI-state in the old DL BWP, where the TCI-state in the old DL BWP needs to be already configured/activated as the TCI-state for the PDSCH in the new DL BWP.
· If at least one CORESET in the new DL BWP enables TCI field, the TCI field in the switching DCI is used to indicate the TCI-state of the PDSCH in the new DL BWP.
[bookmark: _GoBack]
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