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1 Introduction
The following were agreed with respect to BWP operation [1,2].

RAN1#91 Agreements:
· A UE is not expected to transmit HARQ-ACK if a UE’s active UL BWP is switched between the reception of the corresponding DL assignment and the time of HARQ-ACK transmission at least for the paired spectrum
RAN1#92 Agreements:
· A UE is not expected to receive DL signals or transmit UL signals during the transition time of active DL or UL BWP switch
· For DCI-based active BWP switch, from RAN1 perspective, the transition time of active DL or UL BWP switch is the time duration from the end of last OFDM symbol of the PDCCH carrying the active BWP switch DCI till the beginning of a slot indicated by K0 in the active DL BWP switch DCI or K2 in the active UL BWP switch DCI
· For timer-based active BWP switch, from RAN1 perspective, the transition time of active DL or UL BWP switch is the time duration from the beginning of the subframe (FR1) or from the beginning of the half-subframe (FR2) immediately after a BWP timer expires till the beginning of a slot UE is able to receive DL signals or transmit UL signals in the default DL BWP for paired spectrum or the default DL or UL BWP for unpaired spectrum
This contribution discusses the remaining issues on BWP operations.
2 Remaining issues on BWP operation
Clarification on HARQ-ACK transmission for TDD
For FDD, HARQ-ACK is dropped if UL BWP is switched between a time of the reception of the DCI corresponding to DL assignment and a time of HARQ-ACK transmission. If the same behavior is applied for TDD, the HARQ-ACK cannot be transmitted when cross-BWP scheduling is used for the PDSCH scheduling since DL and UL BWP is switched together. To make the operation of HARQ-ACK transmission feasible in TDD, the reference time which is the time of reception of the DCI needs to be changed to the time of reception of the PDSCH. In other words, the HARQ-ACK is dropped if a UE’s active UL BWP is switched between the end of last OFDM symbol of the scheduled PDSCH and the time of HARQ-ACK transmission for TDD.

Proposal 1: A UE is not expected to transmit HARQ-ACK if a UE’s active UL BWP is switched between a time of the reception of the scheduled PDSCH and a time of HARQ-ACK transmission for the unpaired spectrum.

Clarification on HARQ-ACK transmission for CA
The HARQ-ACK corresponding to a PDSCH scheduled in SCell is transmitted on PUCCH or PUSCH in UL BWP of PCell. Basically, HARQ-ACK should be dropped if the UL BWP corresponding to the HARQ-ACK transmission is switched before the time of HARQ-ACK transmission. At least for CA, it would be desirable to such a restriction is released under specific condition to ensure the flexibility of data scheduling in PCell as much as possible. 
Figure 2 shows an example where the HARQ-ACK transmission corresponding to a PDSCH in SCell is transmitted in PCell. A UE’s UL BWP of PCell is switched between a time of PDSCH reception and a time of HARQ-ACK transmission due to PUSCH scheduled in PCell. In this case, the HARQ-ACK can be embedded on the PUSCH transmitted in PCell if the PUSCH is transmitted at the slot indicated by K1 (more specific rule for UCI embedding on PUSCH can be found in our companion contribution [3]). Except for this case, the HARQ-ACK is dropped.



Figure 1. Example of HARQ-ACK transmission in CA

Proposal 2: If a UE’s active UL BWP of PCell is switched between a time of the corresponding DL assignment reception and a time of HARQ-ACK transmission of SCell,
· The HARQ-ACK is transmitted on the PUSCH if a PUSCH is scheduled in PCell at the slot indicated by the DCI corresponding to the PDSCH of SCell as K1.
· The HARQ-ACK is dropped, otherwise.

Clarification on transition time
For DCI-based active BWP switch, the transition time of active DL or UL BWP switch is the time duration from the PDCCH reception carrying the active BWP switch DCI until the beginning of a slot indicated by K0 for DL. The transition time cannot be defined when K0=0 should be further clarified. 

Observation 1: How to define the transition time when K0=0 should be clarified.

Clarification on initial access
TS 38.213 currently specifies the following for initial access. Although the cases of PCell and SCell, the case of PSCell is missing. TS 38.331 currently includes that the UE can be configured with the parameters initialDownlinkBWP/initialUplinkBWP (for initial BWP) and firstActiveDownlinkBWP-Id/ firstActiveUplinkBWP-Id (for first active BWP) when the UE is configured with a PSCell. If the UE is configured only with initial BWP, there is no other choice but to perform initial access on the initial BWP. However, it is unclear where the UE performs initial access when the UE is configured with both initial BWP and first active BWP (that includes PRACH resources). The green highlighted text can apply for the PSCell but it still leaves unclear the BWP used for random access on the PSCell. Additionally, a minor clarification can be that for operation on the PCell the initial UL BWP is used for PRACH transmission for initial access – afterwards, the active BWP may be used for PRACH if corresponding resources are configured.

Proposal 3: Clarify the BWP for initial access on the PSCell when a UE is configured with both an initial BWP and a first active BWP.   

	…
An initial active DL BWP is defined by a location and number of contiguous PRBs, a subcarrier spacing, and a cyclic prefix, for the control resource set for Type0-PDCCH common search space. For operation on the primary cell, a UE is provided by higher layer parameter initial-UL-BWP an initial active UL BWP for a random access procedure for initial access. If the UE is configured with a secondary carrier on the primary cell, the UE can be configured with an initial BWP for random access procedure on the secondary carrier.
If a UE has dedicated BWP configuration, the UE can be provided by higher layer parameter Active-BWP-DL-Pcell a first active DL BWP for receptions and by higher layer parameter Active-BWP-UL-Pcell a first active UL BWP for transmissions on the primary cell. 
…
If a UE is configured by higher layer parameter BWP-InactivityTimer a timer value for the primary cell [11, TS 38.321] and the timer is running, the UE increments the timer every interval of 1 millisecond for frequency range 1 or every 0.5 milliseconds for frequency range 2 if the UE does not detect a DCI format 1_1 for paired spectrum operation or if the UE does not detect a DCI format 1_1 or DCI format 0_1 for unpaired spectrum operation during the interval.


3 Conclusion
This contribution discussed remaining issues on BWP operation and following proposals and observation were made.
Proposal 1: If BWP is changed during grant-free transmission the UE shall drop/stop the transmission and not resume the remaining repetition in the new BWP.
Proposal 2: If a UE’s active UL BWP of PCell is switched between the end of last OFDM symbol of the scheduled PDSCH and the time of HARQ-ACK transmission of SCell, 
· The HARQ-ACK is transmitted via the PUSCH if a PUSCH is scheduled in PCell at the slot indicated by the DCI corresponding to the PDSCH of SCell as K1.
· The HARQ-ACK is dropped, otherwise.
Proposal 3: Clarify the BWP for initial access on the PSCell when a UE is configured with both an initial BWP and a first active BWP.
Observation 1: How to define the transition time when K0=0 should be clarified.
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