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1 Introduction
This contribution considers remaining issues on BWP and CA.
2 Remaining issues on BWP

2.1 Clarification on the numerology of initial BWP

It should be clarified whether the numerologies of CORESET#0 and initial BWP can be different or not. For both BWP configuration option 1 and option 2, CORESET#0 is always confined within the initial BWP and the CORESET#0 is associated with the initial BWP. Based on the previous agreement of that PDCCH and PDSCH should have the same numerology within a BWP, the numerology between initial BWP and CORESET#0 should be the same.

Proposal 1: Initial BWP is configured with the same numerology as CORESET#0.
2.2 Center frequency vs. BWP

In [1], for BWP configuration option 2, the center frequencies of CORESET#0 and initial BWP can be different depending on the gNB configuration as shown in Figure 1. The UE can retune its RF based on either the center frequency of CORESET#0 or that of the initial BWP. This is up to UE implementation.

Observation 1: When the center frequencies of CORESET#0 and initial BWP are not aligned, how a UE retunes its RF is up to UE implementation.
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Figure 1. Example of initial BWP configuration
2.3 Simultaneous active BWP switching across CCs
As discussed in [2], simultaneous BWP switching across CCs is a significant burden from the UE implementation perspective. It is highly desirable to specify that a UE does not expect to handle simultaneous BWP switching across CCs. For DCI-based BWP switching, the gNB can avoid simultaneous BWP switching across CCs. For timer-based BWP switching, it is possible to avoid simultaneous BWP switching across CCs by defining additional UE behavior as follows:

Alt 1) A UE may delay BWP switching on a cell until completion of BWP switching on another cell.

Alt 2) A UE stops counting the BWP inactivity timer on a cell until completion of BWP switching on another cell (and then resumes the counting). 
Both options are workable, but alt 1 is slightly more preferred due to its simplicity.

Proposal 2: A UE does not expect to detect active DCI format indicating BWP switching for a cell during BWP switching on another cell.
Proposal 3: If a UE’s BWP inactivity timer for a cell expires during BWP switching on another cell, the UE can delay the active BWP switching triggered by the BWP inactivity timer expiration until the completion of the ongoing BWP switching.

3 Remaining issues on CA
3.1 SCell activation 
In RAN1#94bis, the SCell activation delay was determined to be K1 + 3Nslotsubframe,( + 1 for FR1 while it is FFS for FR2. The SCell activation delay consists of the processing latency for the UE to prepare the HARQ-ACK information for the activation command (K1 – indicated by the DCI format scheduling the corresponding PDSCH) and the processing time at the gNB for the PUCCH/PUSCH conveying the HARQ-ACK information. It is unclear why the gNB processing time can be guaranteed to be always be different (presumably smaller) for FR2 than for FR1. The gNB baseband processor is typically expected to be same/similar for FR1 and FR2 while any difference in the transmission duration of the PUCCH/PUSCH is unlikely to be large enough to guarantee a materially shorter SCell activation delay, even considering the shorter slot duration in FR2. 
Proposal 4: The SCell activation delay is K1 + 3Nslotsubframe,( + 1 for both FR1 and FR2.
3.2 Semi-static codebook  
In RAN1#94bis, RAN1 agreed to include the (missing) case of different UL/DL numerologies for semi-static HARQ-ACK codebook determination. To minimize RAN1 spec impact and maintain a stable pseudo-code, the loop over DL slots rather than UL slots is added on top of the previous pseudo-code considering that the basic processing such as deleting invalid/overlapping rows of PDSCH-TimeDomainResourceAllocation table is performed per DL slot. 
For BWP switching with different UL/DL numerologies, DL/UL BWP switching may happen in the middle of an UL or DL slot. If DL SCS is larger than UL SCS, DL/UL BWP switching boundaries are aligned with one DL slot and therefore per DL slot deletion for the HARQ-ACK codebook is sufficient as currently exists. 
If DL SCS is smaller than UL SCS, the UL BWP switching boundary may be in the middle of a DL slot. As shown in Figure 1, one DL slot may overlap with two UL slots. The UL BWP switch boundary may be the 2nd UL slot within one DL slot. In this case, it may seem beneficial to include HARQ-ACK feedback for PDSCHs (PDSCH2 in Figure 1) in the DL slot starting no earlier than 2nd UL slot, because PDSCH2 starts after UL BWP switching. However, the primary cause of excluding HARQ-ACK of PDSCHs before UL BWP switch is to avoid different K1/PUCCH resource associated with different UL BWPs. When a UE receives a DL assignment, the K1/PUCCH resource is determined by the active UL BWP at that time and it can be different after an UL BWP switch (if, in general, K1/PUCCH resource is different for UL BWP1 and BWP2). 
Figure 1(a) shows the case (1) that PDSCH2 is scheduled by PDCCH2 before the UL grant indicating UL BWP switch, assuming that the gNB does not predict the UL BWP change when it schedules a later PDSCH, and therefore does not predict the K1/PUCCH resource corresponding to PDSCH2 is associated with UL BWP1. Apparently, the HARQ-ACK of PDSCH2 should be excluded from HARQ-ACK codebook transmitted on UL BWP2. On the other hand, for case (2) shown by Figure 1(b), if PDSCH2 is scheduled by PDCCH2 in the middle of the DL slot after UL BWP switch, it may seem as beneficial to include HARQ-ACK of PDSCH2. However, for UEs only capable of monitoring PDCCHs at the beginning of a DL slot, case (2) never happens. Also, an underlying assumption for decisions related to BWP switching is that this is not a frequent event (e.g. for the HARQ-ACK dropping related to BWP switching in case of a dynamic codebook). Therefore, there is no need for such an optimization and a simple solution for, e.g., removing HARQ-ACK for the whole DL slot overlapping with UL BWP switching to avoid K1/PUCCH resource collision is reasonable with marginal impact for case (2). This is captured in the latest version of TS 38.213 [3] and further optimizations are clearly unnecessary. 
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Observation 2: Semi-static HARQ-ACK codebook optimizations for UL BWP switching are not needed for the case the DL SCS is smaller than the UL SCS.

For PDSCH receptions, some UEs with limited capability can only receive one PDSCH per DL slot while other UEs can receive multiple PDSCHs per DL slot. Nevertheless, when UL SCS is smaller than DL SCS, the current pseudo-code for semi-static HARQ-ACK codebook results in only one PDSCH reception per UL slot rather than per DL slot. This is trivial to correct by the following update. The proposed TP is as follows. 
------------------------------------------------------  TS 38.213 9.1.2.1 -------------------------------------------------------------------
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Proposal 5: Adopt proposed TP for TS 38.213 to enable at least one PDSCH reception per DL slot when UL SCS is smaller than DL SCS.

4 Conclusion

This contribution considered remaining issues for BWP and CA. Following proposals were made:
Proposal 1: Initial BWP is configured with the same numerology as CORESET#0.
Proposal 2: A UE does not expect to detect active DCI format indicating BWP switching for a cell during BWP switching on another cell.
Proposal 3: If a UE’s BWP inactivity timer for a cell expires during BWP switching on another cell, the UE can delay the active BWP switching triggered by the BWP inactivity timer expiration until the completion of the ongoing BWP switching.
Proposal 4: The SCell activation delay is K1 + 3Nslotsubframe,( + 1 for both FR1 and FR2.
Proposal 5: Adopt proposed TP for TS 38.213 to enable at least one PDSCH reception per DL slot when UL SCS is smaller than DL SCS.
Observation 1: When the center frequencies of CORESET#0 and initial BWP are not aligned, how a UE retunes its RF is up to UE implementation.
Observation 2: Semi-static HARQ-ACK codebook optimizations for UL BWP switching are not needed for the case the DL SCS is smaller than the UL SCS.
Corresponding draft CRs are provided in separate documents based on the latest endorsed CRs.
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