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1. Discussion 
1.1. Linkage between DL BWP and UL BWP for unpaired spectrum 
In the current form of TS 38.213 [1], it is described as if the BWP-pair-index is per DL-BWP or UL-BWP attribute. However, it is understood that there is a DL/UL BWP configuration and a separate additional BWP-pair-index to make a linkage between a DL BWP with a UL BWP for unpaired spectrum case. 
Proposal 1: It is proposed to revise 38.213 Clause 12, to correctly describe the linkage between DL BWP and UL BWP for unpaired spectrum. 
The corresponding TP is provided in Section II.
1.2. UE behavior monitoring the CSS 
Regarding the UE behavior monitoring the CSS, in RAN1 NR#2, the following agreement was made. 

	Agreement:
· At least one of configured DL BWPs includes one CORESET with common search space at least in primary component carrier
· Each configured DL BWP includes at least one CORESET with UE-specific search space for the case of single active BWP at a given time
· In case of single active BWP at a given time, if active DL BWP does not include common search space, then UE is not required to monitor the common search space



However, there was another WA as follows.

	Working assumption: 
· The UE is not expected to be configured without C-SS on the PCell (PSCell) in the active DL BWP  



The above WA was captured in 38.213 Section 12 but the agreement was not captured. It is noted that the WA does not completely override the previous agreement as the agreement can be applied for the SCell case as well and, thus, it is complementary. Thus, it is proposed to capture the UE behavior that the UE is not required to monitor the common search space, if active DL BWP does not include common search space.
Proposal 2: It is proposed to revise 38.213 Clause 12, to correctly capture the UE behavior regarding the monitoring of the CSS. 
The corresponding TP is provided in Section II.
1.3. CORESET monitoring during the measurement gap
Regarding the CORESET monitoring during the measurement gap, the following agreement was made in RAN1 #90. 

	Agreements:
· When a UE performs measurement or transmit SRS outside of its active BWP, it is considered as a measurement gap
· FFS: details of measurement gap configuration
· During the measurement gap, UE is not expected to monitor CORESET



The current wording in TS 38.213 is written as “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.” It can be misleading as the DL BWP is a configured BWP or an active BWP.
Proposal 3: It is proposed to revise 38.213 Clause 12, to correctly describe the UE behavior on CORESET monitoring during the measurement gap. 
The corresponding TP is provided in Section II.
1.4. Misunderstanding on the definition of DL-BWP-loc and UL-BWP-loc
In TS 38.213, the description on DL-BWP-loc and UL-BWP-loc are paired with somewhat irrelevant subbullet points as below. 
	-	For the downlink of the primary cell, the first PRB of the bandwidth is the first RPB of the SS/PBCH block used by the UE for initial cell selection;
-	For the uplink of the primary cell for paired spectrum operation, the first PRB of the bandwidth is the first PRB of the UL bandwidth indicated by SystemInformationBlockType1;
-	For the uplink of the primary cell for unpaired, the first PRB of the bandwidth is the first PRB of the SS/PBCH block used by the UE for initial cell selection;
-	For a secondary cell or carrier, the first PRB of the DL bandwidth or of the UL bandwidth is indicated to the UE by the higher layer configuration for the secondary cell or carrier.


DL-BWP-loc and UL-BWP-loc are the frequency domain location of the bandwidth part as a distance in number of PRBs in relation to the reference PRB (PRB 0) of the associated carrier. However, the above subbullet points are information necessary to construct the common PRB indexing itself. Actually, the above subbullet points are related to the following RRC parameters, which are described in 38.211 Subclause 4.4.4.2 [2].
· PRB-index-DL-common
· PRB-index-DL-Dedicated
· PRB-index-UL-common
· PRB-index-SUL-common
· PRB-index-UL-Dedicated
Proposal 4: It is proposed to revise 38.213 Clause 12 and 38.211 Subclause 4.4.4.2, to correctly describe the DL-BWP-loc and UL-BWP-loc parameters and also the RRC parameters for common PRB indexing construction. 
The corresponding TP is provided in Section II.
1.5. BWP switching interruption time
Regarding the BWP switching interruption time related agreement, the following agreement was made in RAN1 #89.
	Agreements: 
· In case of one active DL BWP for a given time instant, 
· Configuration of a DL bandwidth part includes at least one CORESET.
· A UE can assume that PDSCH and corresponding PDCCH (PDCCH carrying scheduling assignment for the PDSCH) are transmitted within the same BWP if PDSCH transmission starts no later than K symbols after the end of the PDCCH transmission.
· In case of PDSCH transmission starting more than K symbols after the end of the corresponding PDCCH, PDCCH and PDSCH may be transmitted in different BWPs
· FFS: Value of K (may depend on numerology, possibly reported UE retuning time, etc) 



Currently, in the spec the BWP switching interruption time was not correctly captured.
Proposal 5: It is proposed to capture the BWP switching interruption time in TS 38.214 Subclause 5.1.  
The corresponding TP is provided in Section II.
2. Text proposal
2.1. TP for TS 38.211 [2]
4.4.4.2	Reference resource blocks

Reference resource blocks are numbered from 0 and upwards in frequency. Subcarrier 0 of reference resource block 0 is common for all subcarrier configurations , also denoted as ‘reference point A’, and serves as a common reference point for other resource block grids. Reference point A is obtained from the higher-layer parameter
-	PRB-index-DL-common for a PCell downlink
-	PRB-index-UL-common for a PCell uplink
-	PRB-index-DL-Dedicated for an SCell downlink
-	PRB-index-UL-Dedicated for an SCell uplink
-	PRB-index-SUL-common for a supplementary uplink
The above higher-layer parameters are signalled in the unit of PRB based on 15KHz SCS for FR1 and 60KHz SCS for FR2. The signalled Reference point A is respect to the following reference location: 
-	For DL in Pcell, the reference location is the lowest subcarrier of the lowest PRB of the cell-defining SSB after floating SSB is resolved
-	For UL in Pcell of paired spectrum, the reference location is the frequency location of the UL indicated in the RMSI, which is based on ARFCN after floating ARFCN is resolved
-	For Scell, the reference location is the frequency location indicated in the SCell configuration, which is based on ARFCN after floating ARFCN is resolved
-     For SUL, the reference location is the frequency location indicated in the SUL configuration, which is based on ARFCN after floating ARFCN is resolved
2.2. TP for TS 38.213 [1]
12	Bandwidth part operation 
If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG
-	When the procedures are applied for MCG, the terms ‘secondary cell’, ‘secondary cells’ , ‘serving cell’, ‘serving cells’ in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG respectively.
-	When the procedures are applied for SCG, the terms ‘secondary cell’, ‘secondary cells’, ‘serving cell’, ‘serving cells’ in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term ‘primary cell’ in this clause refers to the PSCell of the SCG.
A UE configured for operation in bandwidth parts (BWPs) of a serving cell, is configured by higher layers for the serving cell a set of at most four bandwidth parts (BWPs) for receptions by the UE (DL BWP set) in a DL bandwidth by parameter DL-BWP and a set of at most four BWPs for transmissions by the UE (UL BWP set) in an UL bandwidth by parameter UL-BWP for the serving cell. 
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 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.
For unpaired spectrum operation, a UE can expect that the center frequency for a DL BWP is same as the center frequency for a UL BWP. 
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 1_0 or DCI 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;
-	an offset of the first PRB of the DL bandwidth or the UL bandwidth, respectively, relative to a first PRB of a bandwidth by higher layer parameter DL-BWP-loc or UL-BWP-loc 
-	For the downlink of the primary cell, the first PRB of the bandwidth is the first RPB of the SS/PBCH block used by the UE for initial cell selection;
-	For the uplink of the primary cell for paired spectrum operation, the first PRB of the bandwidth is the first PRB of the UL bandwidth indicated by SystemInformationBlockType1;
-	For the uplink of the primary cell for unpaired, the first PRB of the bandwidth is the first PRB of the SS/PBCH block used by the UE for initial cell selection;
-	For a secondary cell or carrier, the first PRB of the DL bandwidth or of the UL bandwidth is indicated to the UE by the higher layer configuration for the secondary cell or carrier.
For unpaired spectrum, the UE is configured with 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 each DL BWP in a set of DL BWPs on the primary cell, a UE can be configured control resource sets for every type of common search space and for UE-specific search space as described in Subclause 10.1. The UE is not expected to be configured without a common search space on the PCell, or on the PSCell, in the active DL BWP. If active DL BWP does not include common search space, then the UE is not required to monitor the common search space.
For each UL BWP in a set of UL BWPs, the UE is configured resource sets for PUCCH transmissions as described in Subclause 9.2.  
A UE receives PDCCH and PDSCH in a DL BWP according to a configured subcarrier spacing and CP length for the DL BWP. A UE transmits PUCCH and PUSCH in an UL BWP according to a configured subcarrier spacing and CP length for the UL BWP. 
If a bandwidth path part indicator field is configured in DCI format 1_1, the bandwidth path part indicator field value indicates the active DL BWP, from the configured DL BWP set, for DL receptions. If a bandwidth path part indicator field is configured in DCI format 0_1, the bandwidth path part indicator field value indicates the active UL BWP, from the configured UL BWP set, for UL transmissions. 
For the primary cell, a UE can be provided by higher layer parameter Default-DL-BWP a default DL BWP among the configured DL BWPs. If a UE is not provided a default DL BWP by higher layer parameter Default-DL-BWP, the default BWP is the initial active DL BWP.  
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.
If a UE is configured for a secondary cell with higher layer parameter Default-DL-BWP indicating a default DL BWP among the configured DL BWPs and the UE is configured with higher layer parameter BWP-InactivityTimer indicating a timer value, the UE procedures on the secondary cell are same as on the primary cell using the timer value for the secondary cell and the default DL BWP for the secondary cell.  
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, 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 is not expected to monitor PDCCH when the UE performs measurements over a bandwidth that is not within the active DL BWP for the UE.
2.3. TP for TS 38.214 [3]
5	Physical downlink shared channel related procedures
5.1	UE procedure for receiving the physical downlink shared channel
For downlink, a maximum of16 HARQ processes in supported. The number of processes the UE may assume will at most be used for the downlink is configured to the UE for each cell separately by higher layer parameter nrofHARQ-processesForPDSCH.
A UE shall upon detection of a PDCCH with a configured DCI format decode the corresponding PDSCHs as indicated by that DCI.
[If a UE is configured to decode PDCCH with the CRC scrambled with the [C-RNTI], the UE shall decode the PDCCH and corresponding PDSCH.] 
If the UE has received no SSB-transmitted through higher layer signalling about SS/PBCH block transmissions in the serving cell, the UE assumes SS/PBCH block transmission according to SSB-transmitted-SIB1, and if the PDSCH resource allocation overlaps with the SS/PBCH block transmission resources the UE shall determine that PDSCH is rate matched around them. The UE assumes the periodicity of the SS/PBCH block transmission resources based on SSB-periodicity-serving-cell.
If the UE has received a SSB-transmitted through higher layer signalling about SS/PBCH block transmissions in the serving cell, the UE assumes SS/PBCH block transmission according to the SSB-transmitted, and if the PDSCH resource allocation overlaps with the SS/PBCH block transmission resources the UE shall assume that PDSCH is rate matched around them. The UE assumes the periodicity of the SS/PBCH block transmission resources based on SSB-periodicity-serving-cell.
When receiving the PDSCH conveying [SystemInformationBlockType1], a UE shall not assume that any SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH.
When receiving the PDSCH conveying [RAR, OSI, Paging, Msg4], the UE assumes SS/PBCH block transmission according to SSB-transmitted-SIB1, and if the PDSCH resource allocation overlaps with the SS/PBCH block transmission resources the UE shall assume that PDSCH is rate matched around them.
When receiving PDSCH for RMSI or broadcasted Other System Info the UE may assume that the DM-RS port of PDSCH is quasi co-located with the associated SS/PBCH block with respect to [spatial RX parameters].
When receiving PDSCH for Random Access Response the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block the UE selected for RACH association and transmission, as defined in Subclause [TBD] of [6, TS 38.213], with respect to [spatial RX parameters].
When receiving PDSCH conveying Msg4 of Random Access Procedure the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block the UE selected for RACH association and transmission, as defined in Subclause [TBD] of [6, TS 38.213], with respect to [spatial RX parameters].
If the UE is not configured for PUSCH/PUCCH transmission for at least one serving cell configured with slot formats comprised of DL and UL symbols, and if the UE is not capable of simultaneous reception and transmission on serving cell c1 and serving cell c2, the UE is not expected to receive PDSCH on serving cell c1 if the PDSCH overlaps in time with SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on serving cell c2 not configured for PUSCH/PUCCH transmission.
If the bandwidth part indicator fields in DCI format 1_1 indicate different value than that corresponds to the current BWP in which the DCI was received, the UE does not expect the scheduled PDSCH to start earlier than [BWP switching time, under discussion in RAN4] from the end of the PDCCH reception.
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