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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]The following agreements were reached during previous meetings:
Agreements: RAN1#91 ‎[1]
· 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
Working assumption: RAN1-AH1801‎[2]
· Sizes of all DCI bitfields in DCI formats 0-1 and 1-1 in USS determined by current BWP. Data transmitted on the BWP indicated by the BWP index. If the BWP index activates another BWP, transform as follows:
· Zero-pad too small bitfields to match the new BWP
· Truncate too large bitfields to match the new BWP
Working assumption: RAN1-AH1801 ‎[2]
· The number of bits in the resource allocation field for format 0-0 and 1-0 depends on search space:
· In CSS(s) in CORESET 0, use initial DL BWP for DCI size determination and RB numbering
· FFS If a UE monitors 0-0/1-0 in CSS in CORESET 0 in a slot, it does not monitor formats 0-0 or 1-0 (or 2-x family in case they have a size aligned with 0-0/1-0) in any other search space
· Otherwise, use active BWP for DCI size determination and RB numbering
Agreements: RAN1-AH1801 ‎[2]
· Explicitly add reference SCS field in UE-specific SFI table configuration
· The UE does not expect the reference SCS to have larger SCS than any of the configured BWP the GC-PDCCH is configured for
· The reference SCS is UE-specifically configured per BWP per cell (new RRC parameter)
· For FR1: 15kHz/30kHz/60kHz
· For FR2: 60kHz/120kHz

In this contribution, remaining issues on bandwidth part and scenarios of multiple active BWP are discussed.  Details on BWP discussion could be found in our companion contributions ‎[5]‎[6].

Scenarios for BWP switching
Currently, BWP configuration for different numerologies is supported in both RAN1 and RAN4. It is agreed that BWP switching with same numerology is beneficial for UE power saving. For different numerologies, benefits of supporting dynamic BWP switching are summarized as follows.
· Initial access requirement
[bookmark: OLE_LINK39]It has been agreed that the SCS for SS/PBCH block is either 15kHz or 30kHz for bands below 6GHz, and the SCS of RMSI is indicated in MIB. Therefore, UE may need to switch the numerology when receiving SS/PBCH block and RMSI. After RRC connection is established, a URLLC UE should be able to dynamically switch to a BWP with 60kHz SCS to achieve low latency requirement.
· Dynamic resource sharing between eMBB and URLLC traffics
For URLLC in TDD, it is preferred to use 60kHz SCS and 7-symbol mini-slot transmission to satisfy the latency requirement of URLLC. For eMBB, both 30kHz and 60kHz with one slot could be used. In a typical case, as shown in Figure 1, FDM of 60kHz and 30kHz for URLLC and eMBB from network perspective is exploited. When there is no URLLC traffic, eMBB traffic can be scheduled with same granularity as URLLC in URLLC resources, e.g., 7-symbol mini-slot, without requiring preemption. Therefore, the resource utilization ratio is improved by BWP switching of the eMBB UE. 
[image: ]
[bookmark: _Ref505957350]Figure 1. Resource sharing between different services via BWP switching with different numerologies
Observation 1: BWP switching can support UE power saving and dynamic resource sharing among different BWPs.
BWP switching by DCI
Non fallback DCI
In RAN1-AH1801 ‎[2], the following working assumption was made about the non-fallback DCI.
Working assumption:
· Sizes of all DCI bit fields in DCI formats 0-1 and 1-1 in USS determined by current BWP. Data transmitted on the BWP indicated by the BWP index. If the BWP index activates another BWP, transform as follows:
· Zero-pad too small bit fields to match the new BWP
· Truncate too large bit fields to match the new BWP
In general, if the same DCI field exists in both the current BWP and the new BWP DCI configuration, then resolving of the size mismatch (if any) is straightforward using zero padding or truncation of the DCI, and gNB can always signal appropriate bits in the DCI field such that the desired value is resulted after zero-padding or truncation. If there is a bit field in the DCI of the new BWP which does not exist in the DCI of the current BWP, then a default value, e.g. all-zero, for that field can be considered by UE. For example, if only resource allocation type 0 is configured for the current BWP while resource allocation type 1 is configured for the new BWP, there will be no DCI field for VRB-to-PRB mapping for DCI format 0_1 and DCI format 1_1 in the current BWP. In this case, the VRB-to-PRB mapping bit field can be set to zero by UE.
Observation 2:  If there is a bit field in the DCI of the new BWP which does not exist in the DCI of the current BWP, a default value, e.g. all-zero, for that field can be considered by UE.

Fallback DCI
A common understanding is that fallback DCIs, i.e., DCI format 0_0 and 1_0 are defined as small payload DCIs with small (or no) configurability. Thus, BWP index is not included in both DCI format 0_0 and 1_0. It is straightforward to propose that the PDSCH/PUSCH scheduled by a fallback DCI is transmitted in the current BWP. Moreover, sizes of all DCI bit fields in a fallback DCI are determined by the current BWP. 
The following working assumption was made in RAN1-AH1801. 
Working assumption:
· The number of bits in the resource allocation field for format 0-0 and 1-0 depends on search space:
· In CSS(s) in CORESET 0, use initial DL BWP for DCI size determination and RB numbering
· FFS If a UE monitors 0-0/1-0 in CSS in CORESET 0 in a slot, it does not monitor formats 0-0 or 1-0 (or 2-x family in case they have a size aligned with 0-0/1-0) in any other search space
· Otherwise, use active BWP for DCI size determination and RB numbering
To our understanding, this is beneficial for RMSI sharing in a RRC configured BWP fully overlapped with the initial active DL BWP. In addition, to comply with another working assumption that at most 3 different DCI sizes are monitored per C-RNTI per slot, the FFS should also be confirmed.
Proposal 1: Confirm the working assumption for the number of bits in the resource allocation field for DCI format 0_0 and 1_0, after the following update:
· If a UE monitors 0-0/1-0 in CSS in CORESET 0 in a slot, it does not monitor formats 0-0 or 1-0 (or 2-x family in case they have a size aligned with 0-0/1-0) in any other search space.
[bookmark: _Ref506219365]Transition time and cross-BWP scheduling timing
From both RAN1 and RAN4 perspective, BWP switching with same or different numerologies is supported ‎[3]. It was agreed in RAN1#91 that the value range of the transition time(s) of active BWP switching is up to RAN4. In RAN4-AH1801 meeting, different scenarios of BWP switching with the same or different numerologies were agreed. From RAN1 perspective, both numerology-agnostic and numerology-dependent transition time would work with the current NR design, although the numerology-agnostic transition time is slightly preferred because it facilitates the same design mechanism for BWP switching with the same or different numerologies.
It is a working assumption in RAN1-AH1801 that the scheduled data is transmitted on the new BWP and all the DCI fields should be interpreted based on the new BWP configuration, after possible zero-padding or truncation to match the new BWP. In particular, regarding the time-domain resource allocation, K0/K1 should be expressed in terms of the slots of the new BWP where the reference slot for K0/K2 (i.e. the slot corresponding to K0/K2=0) is a slot in the numerology of the new BWP. If the transition time is included in K0, then if the time-domain RA field is configured to be of size 0 in a BWP, a large value of K0 may need to be configured for that BWP to cover the BWP-switching transition time, especially for a numerology with large SCS. In this case, since the same large value of K0 is also used for scheduling within the same BWP, the same-BWP scheduling will become inefficient. Moreover, inclusion of the transition time into K0 may not support a flexible cross-BWP scheduling, according to the current supported values of K0, i.e.{0,1,2,3,4,5,8,10,16,20,32}. For example, if the transition time is equal to 10 slots of 120KHz, gNB may need to use K0=11 for BWP switching. However, K0=11 is not supported and the next supported value is 16, which makes the scheduling inefficient. To avoid these issues, it is preferred that the timing of K0/K2 in cross-BWP scheduling is decoupled from the transition time, meaning that the reference slot for K0/K2 is a slot of the new BWP after the end of transition time. One approach is that UE makes the following assumptions: 
· The slot allocated for PDSCH is 
· The slot allocated for PUSCH is 
where  for same-BWP scheduling, and  for cross-BWP scheduling. The parameter , which is expressed in terms of slots of numerology , covers the BWP switching time, and can be chosen as the smallest number of slots that cover the slots from the scheduling slot until the end of the BWP switching operation. In other words, the reference slot for K0/K2 is the first slot of the new BWP after the end of switching operation.
Proposal 2: For cross-BWP scheduling, the reference slot for K0/K2 is the first slot of the new BWP after the end of switching operation.
Cross-carrier scheduling with different numerologies has been agreed in NR CA, and timing relationship between DCI and corresponding PDSCH/PUSCH has been specified. It is straightforward to use the same approach for BWP switching DCI with different numerologies.
Observation 3: RAN1 has already supported cross-BWP scheduling with different numerologies between PDCCH and PDSCH/PUSCH.

HARQ-ACK codebook
A UE can be configured by higher layers for a serving cell a set of at most four bandwidth parts (BWPs) for receptions and a set of at most four BWPs for transmissions.  It was agreed that “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”, the case where UE’s active UL BWP is not switched while UE’s active DL BWP is switched may happen for paired spectrum. For this case, whether UE should transmit HARQ-ACK for the PDSCHs before and after DL BWP switching should be discussed.  For semi-static HARQ-ACK codebook, in our companion contribution ‎[7] it is clarified how to support dynamic BWP switching with same or different numerology. 
For dynamic codebook, DAI mechanism is used as follows. First, the set of PDCCH monitoring occasions is determined as the union of PDCCH monitoring occasions across configured cells/BWPs. Then, the codebook is determined based on C-DAI/T-DAI values in the DCIs which are detected in the PDCCH monitoring occasions. 
It is already supported that the PDCCHs can be configured per BWP, i.e., the PDCCHs in different CCs and/or different BWPs can be monitored at different time instances. The PDCCH monitoring of CCs/BWPs with same/different numerologies is nothing different, i.e., (a)-(d) in Figure 2 are equivalent. Furthermore, as shown in Figure 2 (c)~(d), current HARQ-ACK codebook design already supports the dynamic BWP switching with same/different numerologies only if it is clarified that “the PDCCH monitoring occasion set of a serving cell is the union of PDCCH monitoring occasions across all configured DL BWPs”.
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[bookmark: _Ref505953643]Figure 2. An illustration of the use cases current dynamic codebook support
Observation 4: The dynamic HARQ-ACK codebook design already supports the following use cases
· CA with same numerology and same/different PDCCH monitoring periods
· CA with different numerologies and same/different PDCCH monitoring periods
· Dynamic DL BWP switching with same numerology
· Dynamic DL BWP switching with different numerologies.
BWP switching by timer
Since the default BWP is one of the configured BWPs of a UE, its numerology may be the same as or different with the numerology of the current active BWP. Therefore, switching to the default BWP may or may not involve switching of numerologies. For DCI-based switching, the timing of switching/scheduling follows the same design as the regular BWP switching (see section ‎3.3 for further details). For timer-based switching, the default BWP can be assumed to become “active” at a boundary of a slot (according to numerology of the default BWP) after the end of BWP switching operation. Therefore, UE is expected to monitor PDCCH according to the PDCCH monitoring configuration of the default BWP starting at the first slot after the end of BWP switching operation.
Proposal 3: For timer-based BWP switching, the default BWP is activated at the first slot boundary of the default BWP after the end of BWP switching operation.
The granularity of length of BWP switching timer is agreed to set in terms of ms, which is not related to any numerology. Therefore, no additional specification work is required for the different numerology case.
Observation 5: RAN1 has already supported timer-based BWP switching with same or different numerology.
UE capability of BWP switching
In NR RAN4 AH-1801 meeting, the following agreements on BWP switching were reached ‎[3].
· Changes in active BWP can occur from signaling in DCI and timer expiry
· For intraband bandwidth part switching, there are 4 scenarios which involve possible changes in BWP configuration
· The reconfiguration involves changing the center frequency of the BWP without changing its BW. The reconfiguration may or may not involve changing the numerology. 
· The reconfiguration involves changing the BW of the BWP without changing its center frequency. The reconfiguration may or may not involve changing the numerology.
· The reconfiguration involves changing both the BW and the center frequency of the BWP. The reconfiguration may or may not involve changing the numerology. 
· The reconfiguration involves changing only the numerology, where the center frequency and BW of the BWP remain unchanged.
For BWP switching, the total transition time includes the processing time of the bandwidth adaptation signaling, RF transition time, AGC settling time. RAN4 has the conclusions on the RF transition time for sub-6GHz. The RF transition time for intra-band CA is about 20us if the center frequency is the same before and after the bandwidth adaptation. The RF transition time is about 50~200 µs if the center frequency is different before and after the bandwidth adaptation ‎[4]. 
The AGC settling time is not considered in the RF transition time. Considering the bandwidth for a single NR carrier is much larger than LTE carrier, about 100us-200us for AGC setting is preferred. 
The processing time of the bandwidth adaptation signaling is defined as the minimum time between the end of reception of PDCCH and the RF retuning signaling is ready to send control signaling to the RF for retuning. It includes the time on following parts,
· PDCCH related processing 
· PDCCH demodulation, including FFT/IFFT, channel estimation and demodulation. Time on PDCCH demodulation may vary with numerologies depending on UE implementation.
· PDCCH blind decoding. Time on PDCCH blind decoding can be independent of numerology. 
· DCI parsing. Time on DCI parsing is independent of numerology.
· BWP switching signaling configuration
· UE needs to calculate the exact switch time considering the slot format, BWP switching signaling and so on. The BWP switching signaling is sent to the RF module for the switching operation.  Time on calculation and signaling configuration is independent of numerology.
Based on the above analysis, we can conclude that most of processing is independent of numerology. The processing time for these parts depends on the speed of CPU and the amount of processing cycles. We can assume the UE vendors have similar CPU capability, and we can assume the number of processing cycles from different UE vendors is close to each other because the operations are similar. For demodulation operation, some aggressive UE vendors can also speed up demodulation operation to save processing time. Considering the implementation margin and the variance from difference companies, we can assume the baseband processing time for BWP adaption is defined in absolute time and it is independent of numerology. 
Consequently, the total transition time of BWP switching in the four scenarios agreed in RAN4 is agnostic to numerology, and should be defined in absolute time. 
Observation 6: Most of processing on BWP switching, e.g. RF transition and AGC settling, for product implementation is independent of numerology. 
Proposal 4: BWP switching with same and different numerology should be mandatory for the UE.

RRC parameters
In NRAH#1801, RAN2 sent a LS to ask RAN1 to indicate which of the L1 parameters should be scoped to the individual BWP. Since most channels/signals have the same numerology with the associated BWP and are transmitted within the BWP, numerology and resource configuration (e.g. define PRB location in the BWP) related RRC parameters should be configured as BWP-specific. Some BWP-specific parameters are summarized in the Appendix. Details are included in the attached spreadsheet.
Proposal 5: Support BWP-specific RRC parameters listed in the attached spreadsheet. 
Clarification on RMSI PRB grid
For SS/PBCH type A, it is agreed that the subcarrier spacing of  is 15KHz. Therefore, after decoding the subcarrier offset in PBCH, UE finds the subcarrier 0 of , and thus it finds the CRB grid of 15 KHz. Now, if subcarrier spacing of RMSI is 30KHz, UE still has ambiguity on the CRB grid of RMSI. The ambiguity is illustrated in Figure 3, UE has ambiguity between case 1 and case 2, since both cases satisfy the nested grid. In fact, the number of bits for subcarrier offset in PBCH was agreed to be increased from 4 to 5 bits to resolve this ambiguity. However, it is not fully captured in the current TS 38.211.
[image: cid:image007.png@01D39F38.AE893950]
[bookmark: _Ref505957098]Figure 3. RMSI PRB grid
Proposal 6: Text proposal to TS 38.211 section 7.4.3.1:
[bookmark: _Hlk504054281]For an SS/PBCH block, the UE shall assume 

-	antenna port  is used for transmission of PSS, SSS and PBCH,
-	the same cyclic prefix length and subcarrier spacing for the PSS, SSS, and PBCH,




-	for SS/PBCH block type A,  and  with the quantities , and  expressed in terms of 15 kHz subcarrier spacing, and




-	for SS/PBCH block type B,  and  with the quantity expressed in terms of the subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon and  is expressed in terms of 60 kHz subcarrier spacing.

-	the center of subcarrier 0 of common resource block coincides with the center of subcarrier 0 of a common resource block of the subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon.

OFDM baseband signal generation

In RAN1#91, there was agreement that “k0 for each SCS if k0 is kept in Section 5.3 of TS38.211”. The necessity of  in the OFDM signal generation formula and how to determine the value of this parameter should be clarified. Based on analysis in ‎[6], the parameter  is necessary in the OFDM signal generation formula to satisfy the nested PRB grid. On the other hand, there is no need to signal the parameter to the UE for any numerology . More details can be found in ‎[6].
Proposal 7: The value of  in OFDM signal generation for numerology  and transmission direction x is given by , where  is the numerology with the lowest subcarrier spacing supported in the carrier, and .

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Multiple active BWPs
For future service, simultaneous transmission of multiple active BWPs would be beneficial for a UE. Some typical use cases are shown below.
Use case #1: simultaneous transmission of eMBB and URLLC in V2X scenario 

[image: ]
[bookmark: _Ref502827870]Figure 4. Multiple active BWPs, Scenario#1
In TS 22.186, 5G-V2X use cases are defined, including safety-related V2X scenarios (e.g. automated driving) and non-safety-related V2X scenarios (mobile high data rate entertainment). Some UEs may need both automated driving and infotainment, i.e. simultaneous transmission of URLLC and eMBB, as shown in Figure 4.
Use case #2: simultaneous multi-BWP LBT in unlicensed spectrum 
[image: ]
Figure 5. Multiple active BWPs, Scenario#2
LBT is a procedure whereby radio transmitters first sense the medium and transmit only if the medium is sensed to be idle. If the carrier is occupied, e.g. by Wi-Fi, random backoff is performed, resulting in larger latency and lower UPT. To improve access probability and UPT, multi-BWP LBT could be utilized. The operating bandwidth is split into multiple BWPs and LBT is carried out individually on each BWP, e.g. each BWP could be configured as 20MHz in 5GHz bands. With simultaneous multi-BWP LBT, it is possible to support transmission on any BWP in one wide carrier, hence achieve high channel access opportunity including fast initial access. 
Use case #3: simultaneous transmission of Uu UL and sidelink in V2X 

[image: ]
[bookmark: _Ref502830929]Figure 6. Multiple active BWPs, Scenario#3
In LTE D2D and V2X, simultaneous transmission of sidelink transmission and uplink transmission at the same time is studied. For the case that uplink and sidelink share the same carrier frequency, simultaneous transmission is not allowed and one transmission should be dropped. For example, considering that the V2V traffic is road safety related information, especially some higher priority traffic, prioritizing V2V sidelink is supported. Generally, vehicle equipment has higher capability and could support simultaneous transmission of multiple BWPs. To improve the performance in NR-V2X, FDM transmission of UL and sidelink could be considered, one example is depicted in Figure 6, multiple active BWP transmission of congestion level report by the UL and safety-related message by sidelink. A similar consideration applies to the case of having backhaul in a different BWP from DL BWP.
Proposal 8: Further study the following aspects for forward compatibility to support multiple active BWPs:
· Multiple initial active BWPs coexisting with R15 single initial active BWP 
· Sidelink/backhual BWP coexisting with R15 active BWP

Conclusion
Observation 1: BWP switching can support UE power saving and dynamic resource sharing among different BWPs.
Observation 2:  If there is a bit field in the DCI of the new BWP which does not exist in the DCI of the current BWP, a default value, e.g. all-zero, for that field can be considered by UE.
Proposal 1: Confirm the working assumption for the number of bits in the resource allocation field for DCI format 0_0 and 1_0, after the following update:
· If a UE monitors 0-0/1-0 in CSS in CORESET 0 in a slot, it does not monitor formats 0-0 or 1-0 (or 2-x family in case they have a size aligned with 0-0/1-0) in any other search space.
Proposal 2: For cross-BWP scheduling, the reference slot for K0/K2 is the first slot of the new BWP after the end of switching operation.
Observation 3: RAN1 has already supported cross-BWP scheduling with different numerologies between PDCCH and PDSCH/PUSCH.
Observation 4: The dynamic HARQ-ACK codebook design already supports the following use cases
· CA with same numerology and same/different PDCCH monitoring periods
· CA with different numerologies and same/different PDCCH monitoring periods
· Dynamic DL BWP switching with same numerology
· Dynamic DL BWP switching with different numerologies.
[bookmark: _GoBack]Proposal 3: For timer-based BWP switching, the default BWP is activated at the first slot boundary of the default BWP after the end of BWP switching operation.
Observation 5: RAN1 has already supported timer-based BWP switching with same or different numerology.
Observation 6: Most of processing on BWP switching, e.g. RF transition and AGC settling, for product implementation is independent of numerology. 
Proposal 4: BWP switching with same and different numerology should be mandatory for the UE.
Proposal 5: Support BWP-specific RRC parameters listed in the attached spreadsheet. 
Proposal 6: Text proposal to TS 38.211 section 7.4.3.1:
For an SS/PBCH block, the UE shall assume 

-	antenna port  is used for transmission of PSS, SSS and PBCH,
-	the same cyclic prefix length and subcarrier spacing for the PSS, SSS, and PBCH,




-	for SS/PBCH block type A,  and  with the quantities , and  expressed in terms of 15 kHz subcarrier spacing, and




-	for SS/PBCH block type B,  and  with the quantity expressed in terms of the subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon and  is expressed in terms of 60 kHz subcarrier spacing.

-	the center of subcarrier 0 of common resource block coincides with the center of subcarrier 0 of a common resource block of the subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon.
Proposal 7: The value of  in OFDM signal generation for numerology  and transmission direction x is given by , where  is the numerology with the lowest subcarrier spacing supported in the carrier, and .
Proposal 8: Further study the following aspects for forward compatibility to support multiple active BWPs:
· Multiple initial active BWPs coexisting with R15 single initial active BWP 
· Sidelink/backhual BWP coexisting with R15 active BWP
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Appendix


	PDCCH-Config

	RAN2 parameter name
	RAN1 parameter name
	Spreadsheet guidance
	RAN1 guidance

	controlResourceSetToAddModList
	CORESET
	UE specific
	UE specific

	searchSpacesToAddModList
	search-space-config
	UE specific – but also talks of the number that are configurable per BWP
	UE specific

	downlinkPreemption
	Multiple DL preemption parameters
	UE specific – but DL-preemption-int indicates “monitoring is done per DL BWP”
	Preemp-DL, int-TF-unit is BWP specific

	slotFormatIndicator
	SFI-PDCCH
	UE specific
	UE specific

	timing
	Multiple timing parameters
	BWP specific
	BWP specific




	PDSCH-Config

	RAN2 parameter name
	RAN1 parameter name
	Spreadsheet guidance
	RAN1 guidance

	codeBlockGroupTransmission
	CBG-DL
	UE specific
	BWP specific

	maxCodeBlockGroupsPerTransportBlock
	CBGs-per-TB-DL
	UE specific
	BWP specific

	codeBlockGroupFlushIndicator
	CBG-DL-FI
	UE specific
	BWP specific

	dmrs-Downlink
	Multiple DMRS parameters
	UE specific
	BWP specific 

	phaseTracking-RS
	Multiple PTRS parameters
	BWP specific (DL-PTRS-frequency-density-table, DL-PTRS-time-density-table)
UE specific (others)
	BWP specific

	tci-States
	TCI-States
	UE specific
	BWP specific

	xOverhead
	Xoh-PDSCH
	UE specific
	BWP specific

	vrb-to-PRB-Interleaver
	VRB-to-PRB-interleaver
	UE specific
	BWP specific

	resourceAllocation
	Resouce-allocation-config
	UE specific
	BWP specific

	pdsch-SymbolAllocation
	PDSCH-symbol-allocation
	UE specific
	BWP specific

	rateMatchPatterns
	rate-match-PDSCH-resource-set
	Cell specific (in Resource-set-cell) and BWP specific (in Resource-set-BWP)
	BWP specific

	lte-CRS-ToMatchAround
	Multiple frame structure parameters
	UE specific
	UE specific

	RBG size
	rbg-size-PDSCH
	UE specific
	BWP specific

	mcs-Table
	MCS-Table-PDSCH
	UE specific
	UE specific

	maxNrofCodeWordsScheduledByDCI
	Number-MCS-HARQ-DL-DCI
	UE specific
	BWP specific

	nrofHARQ-processesForPDSCH
	number-HARQ-process-PDSCH
	Configured per cell for a UE
	BWP specific

	harq-ACK-Codebook
	HARQ-ACK-codebook
	UE specific
	BWP specific

	pdsch-BundleSize
	PDSCH-bundle-size
	UE specific
	BWP specific

	prbBundlingEnabled
	PRB_bundling
	UE specific
	BWP specific

	zp-CSI-RS-Resources
	ZP-CSI-RS-ResourceConfig
	UE specific
	BWP specific




	PUCCH-Config

	RAN2 parameter name
	RAN1 parameter name
	Spreadsheet guidance
	RAN1 guidance

	resourceSets
	PUCCH-resource-set
	UE specific
	BWP-specific

	format1
	PUCCH-F1-resource-config
	UE specific
	BWP-specific

	format2
	PUCCH-F2-resource-config
	UE specific
	BWP-specific

	format3
	PUCCH-F3-resource-config
	UE specific
	BWP-specific

	format4
	PUCCH-F4-resource-config
	UE specific
	BWP-specific

	schedulingRequestResources
	SR-configurations
	UE specific
	BWP-specific

	scramblingID
	ScramblingID
	UE specific
	UE specific

	spatialRelationInfo
	PUCCH-SpatialRelationInfo
	UE specific
	BWP-specific

	pucch-PowerControl
	TPC-PUCCH-RNTI
p0-pucch-set
pucch-pathlossReference-rs-config
num-pucch-pcadjustment-states
	UE specific
	UE specific




	PUSCH-Config

	RAN2 parameter name
	RAN1 parameter name
	Spreadsheet guidance
	RAN1 guidance

	codeBlockGroupTransmission
	CBG-UL
	UE specific
	BWP specific

	maxCodeBlockGroupsPerTransportBlock
	CBGs-per-TB-UL
	UE specific
	BWP specific

	dmrs-Uplink
	UL-DMRS-config-type
UL-DMRS-add-pos
Multiple PTRS parameters
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