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1 Introduction
This paper provides our proposals & corresponding text proposals to resolve the following issues.
· HARQ-ACK transmission to active BWP switching DCI when there is UL active BWP switching between them
· UE behavior during the transition time of active BWP switching
· Missing UE behavior for timer-based active BWP switching
· Other editorial corrections

2 DCI-based active BWP switch
2.1 HARQ-ACK transmission to active BWP switch DCI
In RAN1#91, the following is agreed for UE behaviour on HARQ-ACK transmission to active BWP switching DCI when there is UL active BWP switching between the time a UE detects the BWP switching DCI and the time the UE transmits corresponding HARQ-ACK.
	Agreements: (RAN1#91)

· 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


However, this UE behavior may prevent HARQ-ACK transmission to the active BWP switching DCI even when there is no issue for a UE to transmit HARQ-ACK on its active UL BWP.  Figure 1 illustrates the issue for the agreed UE behavior.  Current agreed condition for a UE not to transmit HARQ-ACK to the active BWP switching DCI is too loose for both paired spectrum & unpaired spectrum and it may prevent HARQ-ACK transmission to active BWP switching DCI even when there is active UL BWP available for a UE to transmit UL signals.  One example is illustrated in example #1 of Figure 1.  Example #2 of Figure 1 is the exact issue to be addressed by the agreements. 
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Figure 1. Issue illustration of agreed UE behaviour on HARQ-ACK transmission to BWP switching DCI
Proposal #1: A UE is not expected to transmit HARQ-ACK if the UE’s active UL BWP is switched between the reception of the corresponding DL assignment and the time of HARQ-ACK transmission and the UE is not ready for UL transmission in the new active UL BWP at the time of HARQ-ACK transmission.
------------Begin of Text Proposal for TS38.213 Section 12------------

…

If the UE is configured by higher layer parameter Active-BWP-DL-SCell a first active DL BWP and by higher layer parameter Active-BWP-UL-SCell a first active UL BWP on a secondary cell or carrier, the UE uses the indicated DL BWP and the indicated UL BWP on the secondary cell as the respective first active DL BWP and first active UL BWP on the secondary cell or carrier.
For paired spectrum operation, aA UE is not expected to transmit HARQ-ACK if the UE changes its active UL BWP between a time of a detection of a DCI format 1_1 and a time of a corresponding HARQ-ACK transmission and the UE is not ready for UL transmission in the new active UL BWP at the time of the HARQ-ACK transmission.
…

------------End of Text Proposal for TS38.213 Section 12------------

2.2 UE behaviour during the transition time of active BWP switch
In RAN1#91, the following has been agreed related to the transition time of active BWP switching and the study will be continued in RAN4.  However, UE behaviour is not clear between a time a UE detects a DCI indicating active DL (UL) BWP switching and a time the UE completes the active DL (UL) BWP switch and is ready for signal reception (transmission).
	Agreements: (RAN1#91)

· The value range of the transition time(s) of active BWP switching are up to RAN4 and it’s also up to RAN4 to decide whether the transition time(s) of active BWP switching is reported to the network as dedicated UE capability or not.

· LS to RAN4 to be prepared in R1-1721667 (JJ, Intel), which is approved and final LS in R1-1721712


Based on our understanding, the overall transition time of DCI-based active DL (UL) BWP includes the following components.
· Processing time of the DCI indicating active DL (UL) BWP switch

· Preparation time for RF tuning

· Radio interruption time for RF tuning
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Figure 2. Transition time of active DL (UL) BWP switch for 15KHz and 30KHz SCS
In Figure 2, actually, a UE can continue DL data reception (transmission) in DL (UL) BWP #1 until its RF tuning starts.  Therefore, the interruption time without any data reception (transmission) is not as long as the transition time though the overall transition time for active DL (UL) BWP switch is 2ms.  Though NR supports different subcarrier spacings and larger subcarrier spacing introduces smaller slot length, the transition time should be the same for all supported subcarrier spacings at least for FR1 because the transition time is mainly related to UE hardware implementation which is independent of subcarrier spacing.  In addition, considering LTE-NR dual connectivity, it’s not preferred that the active DL (UL) BWP switch DCI can be transmitted in the middle of a subframe because it complicates UE implementation.  For FR2, it can be further discussed whether shorter transition time can be achieved.
Proposal #2: For FR1, a UE is not expected to receive a DCI indicating active DL (UL) BWP switch in OFDM symbols other than the first 3 OFDM symbols of a subframe.
· FFS FR2

------------Begin of Text Proposal for TS38.213 Section 12------------

…

If a bandwidth path indicator field is configured in DCI format 1_1, the bandwidth path indicator field value indicates the active DL BWP, from the configured DL BWP set, for DL receptions. If a bandwidth path indicator field is configured in DCI format 0_1, the bandwidth path indicator field value indicates the active UL BWP, from the configured UL BWP set, for UL transmissions. For FR1, a UE is not expected to receive a DCI format 1_1 or DCI format 0_1 indicating active DL or UL BWP switch in OFDM symbols other than the first 3 OFDM symbols of a subframe.
…

------------End of Text Proposal for TS38.213 Section 12------------
Proposal #3: A UE continues to receive DL signals or transmit UL signals in its current active DL or UL BWP from a time the UE detects DCI format 1_1 or DCI format 0_1 indicating active DL or UL BWP switch till a time the UE starts RF tuning to the indicated DL or UL BWP as its new active DL or UL BWP.
------------Begin of Text Proposal for TS38.213 Section 12------------

…
For paired spectrum operation, a UE is not expected to transmit HARQ-ACK if the UE changes its active UL BWP between a time of a detection of a DCI format 1_1 and a time of a corresponding HARQ-ACK transmission.
A UE continues to receive DL signals or transmit UL signals in its current active DL or UL BWP from a time the UE detects DCI format 1_1 or DCI format 0_1 indicating active DL or UL BWP switch till a time the UE starts RF tuning to the indicated DL or UL BWP as its new active DL or UL BWP.
A UE is not expected to monitor PDCCH when the UE performs measurements over a bandwidth that is not within the DL BWP for the UE.
…

------------End of Text Proposal for TS38.213 Section 12------------
3 Timer-based active BWP switch
In the latest version of TS38.213, default DL BWP is one of the configured DL BWPs and UE behaviour on BWP timer is specified when a UE detects a scheduling DCI indicating an active DL BWP other than the default DL BWP.  However, UE behaviour is not clear when a UE detects a scheduling DCI indicating an active DL BWP the same as the default DL BWP.  Figure 3 illustrates the issues in example #2 and example #3.  There is no issue in example #1 because it’s a normal operation of timer-based active BWP switching.  The only issue in example #2 is whether a UE should reserve active BWP switching gap for RF tuning even though no actual RF tuning is needed so the issue is not big.  In example #3, there are two issues.  First issue is whether a UE should continue to increment the timer even when it already switches to the default DL BWP.  Second issue is whether a UE should reserve active BWP switching gap for RF tuning.  The second issue may result in another question about whether a UE should drop HARQ-ACK transmission corresponding to the DCI indicating default DL BWP in its active UL BWP due to the switching gap in unpaired spectrum.
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Figure 3. Issue illustration of missing UE behaviour for timer-based active BWP switching
Proposal #4: A UE stops the BWP timer when its active DL BWP is the default DL BWP and the timer doesn’t expire yet.
------------Begin of Text Proposal for TS38.213 Section 12------------

…

A UE can be provide by higher layer parameter BWP-InactivityTimer a timer value for the primary cell, as described in [11, TS 38.321] and then the UE starts the timer each time the UE detects a DCI format 1_1 indicating an active DL BWP, other than the default DL BWP, for paired spectrum operation or each time the UE detects DCI format 1_1 or DCI format 0_1 indicating an active DL BWP or UL BWP, other than the default DL BWP or UL BWP, for unpaired spectrum operation. The UE increments the timer every interval of 1 millisecond for carrier frequencies smaller than or equal to 6 GHz or every interval of 0.5 milliseconds for carrier frequencies larger than 6 GHz if the UE does not detect any DCI format 1_1 for paired spectrum operation or if the UE does not detect any DCI format 1_1 or DCI format 0_1 for unpaired spectrum operation during the interval. The timer expires when the timer is equal to the BWP-InactivityTimer value. The UE switches to the default DL BWP from an active DL BWP when the timer expires. The UE stops the timer when its active DL BWP is the default DL BWP and the timer does not expire yet.
…

------------End of Text Proposal for TS38.213 Section 12------------
4 Other editorial corrections

Proposal #5:
------------Begin of Text Proposal for TS38.213 Section 12------------

…

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. 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.

…
------------End of Text Proposal for TS38.213 Section 12------------

Proposal #6:
------------Begin of Text Proposal for TS38.213 Section 12------------

…

For each DL BWP or UL BWP in a set of DL BWPs or UL BWPs, respectively, the UE is configured the following parameters for the serving cell as defined in [4, TS 38.211] or [6, TS 38.214]:

-
a subcarrier spacing provided by higher layer parameter DL-BWP-mu or UL-BWP-mu;

-
a cyclic prefix provided by higher layer parameter DL-BWP-CP or UL-BWP-CP;
-
a number of contiguous PRBs provided by higher layer parameter DL-BWP-BW or UL-BWP-BW; 

-
an index in the set of DL BWPs or UL BWPs by respective higher layer parameters DL-BWP-index or UL-BWP-index for paired spectrum operation, or a link between a DL BWP and an UL BWP from the set of configured DL BWPs and UL BWPs by higher layer parameter BWP-pair-index for unpaired spectrum operation;
-
a DCI format 1_0 or DCI format 1_1 detection to a PDSCH reception timing by higher layer parameter DL-data-time-domain, a PDSCH reception to a HARQ-ACK transmission timing value by higher layer parameter DL-data-DL-acknowledgement, a DCI 0_0 or DCI 0_1 detection to a PUSCH transmission timing value by higher layer parameter UL-data-time-domain;
…
------------End of Text Proposal for TS38.213 Section 12------------

Proposal #7:
------------Begin of Text Proposal for TS38.213 Section 12------------

…

If a bandwidth pathpart indicator field is configured in DCI format 1_1, the bandwidth pathpart indicator field value indicates the active DL BWP, from the configured DL BWP set, for DL receptions. If a bandwidth pathpart indicator field is configured in DCI format 0_1, the bandwidth pathpart indicator field value indicates the active UL BWP, from the configured UL BWP set, for UL transmissions. 
…
------------End of Text Proposal for TS38.213 Section 12------------

Proposal #8:
------------Begin of Text Proposal for TS38.213 Section 12------------

…

A UE is not expected to monitor PDCCH when the UE performs RRM measurements over a bandwidth that is not within the active DL BWP for the UE. 
…
------------End of Text Proposal for TS38.213 Section 12------------

5 Conclusion
Proposals are summarized as follows.  Corresponding text proposals can be found in the above sections.
Proposal #1: A UE is not expected to transmit HARQ-ACK if the UE’s active UL BWP is switched between the reception of the corresponding DL assignment and the time of HARQ-ACK transmission and the UE is not ready for UL transmission in the new active UL BWP at the time of HARQ-ACK transmission.
Proposal #2: For FR1, a UE is not expected to receive a DCI indicating active DL (UL) BWP switch in OFDM symbols other than the first 3 OFDM symbols of a subframe.

· FFS FR2

Proposal #3: A UE continues to receive DL signals or transmit UL signals in its current active DL or UL BWP from the time the UE detects DCI format 1_1 or DCI format 0_1 indicating active DL or UL BWP switch till the time the UE starts RF tuning to the indicated DL or UL BWP as its new active DL or UL BWP.

Proposal #4: A UE stops the BWP timer when its active DL BWP is the default DL BWP and the timer doesn’t expire yet.

