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1 Introduction

In RAN1#91 meeting, the following agreements on bandwidth part were achieved [1].
Agreements:

· Support HARQ retransmission across DL (UL) BWPs when a UE’s active DL (UL) BWP is switched

Agreements:

· 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
In this contribution, remaining issues on bandwidth part and scenarios of multiple active BWP are discussed.  Text proposals for wideband operation could be found in our companion contributions [2]

 REF _Ref503519902 \r \h 
[3][4]. 
2 Single active BWP

2.1 RRC parameters
For the RRC parameters configured to the UE, it is important to identify which parameter is configured per CC or per BWP or per UE. Some parameters are agreed as per BWP, details could be found in the appendixes. Some parameters need to be confirmed as per BWP or per CC. Summary of RRC parameters are shown in Table 1.
Table 1 RRC parameters 

	Sub feature group
	Per BWP or per CC or per UE

	Bandwidth part
	Per UE

	CA and DC
	Per UE

	CBG (re)transmission
	FFS: Per BWP or Per UE

	CORESET
	Per BWP [see appendix-1]

	CSI & Beam Management Framework
	FFS: Per BWP or Per UE

	CSI/SRS/PTRS Resource Configuration
	Per BWP [see appendix-2]

	DL Preemption
	Per BWP [see appendix-3]

	DL SPS
	Per BWP [see appendix-4]

	UL transmission without UL grant
	Per BWP [see appendix-4]

	DMRS Resource Configuration
	Per BWP [see appendix-5]

	PDCCH/PDSCH/PUCCH/PUSCH
	Per BWP [see appendix-5]

	Initial access/Mobility
	Per CC

	SRS carrier switching
	FFS: Per BWP or Per UE

	Timing
	Per BWP [see appendix-6]

	UL Power Control
	FFS: Per BWP or Per UE


Proposal 1: RRC parameters shown in Table 1 should be further confirmed as per BWP or per UE.
2.2 DCI design for BWP switching
To reduce the number of blind decoding, it is better to keep the same DCI payload size and same search space for the DCI scheduling current BWP and the scheduling DCI for BWP switching. Specifically, how to design the resource allocation field with the same length for different BWPs should be discussed. 

· Option-1 is setting the bit field length of the resource allocation as the largest RBG number among all configured BWPs if type 0 is adopted. As shown in Figure 1, the RBG number is 7 in BWP2 and 5 in BWP1, then 7 is adopted and 2 bits are reserved for BWP1. The bit length of the RA field is UE-specific, which depends on the BWPs that configured to this UE. 
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Figure 1 Activation/deactivation with scheduling DCI for BWP switching
· Option-2 is to determine the bit length of resource allocation field by the active BWP. In this case, some constraint on scheduling needs to be specified depending on the size of the BWP.
· Switching from BWP1 to BWP2  as shown in slot 2 in Figure 1. The bit field length is kept as 5 bits, and how to understand the 5 bits for BWP2 resource allocation should be specified, one option is to associate this 5 bits to the RBG 0~4 in BWP2. 
· Switching from BWP2 to BWP1, then the bit field length is kept as 7 bits, and how to understand the 7 bits for BWP1 resource allocation should be specified, one option is to associate the 5 LSB bits to RBG 0~4 in BWP2 and the left 2 bits are ignored.
Compared with Opt2, the robustness of DCI for Opt1 can be improved by configuring search space overlapped in frequency for different BWPs. It means if this switching DCI was missed, since the payload size of the scheduling DCI in the new BWP is the same as before, the UE can detect the scheduling DCI for the new BWP. Then the UE knows that the BWP has been switched, e.g., by the BWP indication field. But for Opt2, if the switching DCI was missed, since the payload size of the scheduling DCI in the new BWP is different, the UE cannot detect the new DCI. It has to wait until the timer expired and fallback to the default BWP. The latency is much larger than Opt1. 

One benefit for Opt2 is that no padding bits are required. Actually, the number of padding bits in Opt1 is acceptable. Take the energy saving scenario for example, UE is configured with two BWPs, one consists of 250 RB and RBG size 16 and another consists of 50 RB and RBG size 4, only 3 padding bits are required. 

Proposal 2: The length of resource allocation field is determined by the largest RBG number and/or BWP size among the configured BWPs.
2.3 BWP operation with fallback DCI
In the current specification, the length of the RA field in fallback DCI is determined by the size of the BWP. However, which BWP is not specified. Generally, the size of fallback DCI is not expected to be changed, for example, during BWP re-configuration. As a result, the length of the RA field in the fallback DCI should be fixed. Considering that the size of the initial DL/UL BWP can be fixed before the RRC connection setup, it is suggested to set the size of RA field according to the size of the initial DL/UL BWP. 
Proposal 3: The length of resource allocation field for fallback DCI is determined by the size of the initial active BWP.
2.4 UE capability of BWP switching
2.4.1 Benefits of BWP switching with same and different numerologies

One important use case of BWP is to support different numerology. It’s agreed that BWP switching with same numerology is beneficial for UE power saving. For different numerologies, benefits of supporting dynamic BWP switching are shown as below.
· Initial access requirement

It has been agreed that the SCS for SS block is either 15 or 30kHz for bands below 6GHz, and MIB indicates the SCS of RMSI. Therefore, UE may switching numerology when receiving SS block and RMSI. After RRC connected, URLLC UE should be dynamically switched to the BWP with 60kHz SCS to achieve low latency requirement.
· Dynamic resource sharing between eMBB and URLLC
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Figure 2 BWP switching with different numerologies

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 2, FDM of 60kHz and 30kHz for URLLC and eMBB is exploited. When there is no URLLC traffic, eMBB traffic can be scheduled with same granularity as URLLC in URLLC resources, e.g., 7OS mini-slot, which not require preemption. Consequently, the resource utilization ratio is improved by BWP switching of the eMBB UE. 
· Service switching
For UEs supporting both eMBB and URLLC, the traffic type for the UE can be dynamically switched by BWP switching. Otherwise, URLLC latency requirement cannot be guaranteed and UPT of eMBB would be decreased. 
2.4.2 Specification work for supporting BWP switching with different numerologies
For supporting BWP switching with different numerology, the following aspects are considered.

· BWP configuration with different numerologies (already supported)
Right now BWP configuration for different numerologies has been supported by the common PRB indexing for different numerologies in both RAN1 and RAN4. And one UE can be configured up to 4 BWPs with same or different numerologies. 
· Scheduling with different numerologies between PDCCH and PDSCH/PUSCH (already supported)
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. Furthermore, it was agreed K0/K1/K2 can be BWP-specific, on receiving UE capability of RF retuning time/decoding time, gNB could configure appropriate value of K0/K1/K2 to perform BWP switching.
· Length of BWP switching timer is agnostic to numerology (already supported)
The granularity of length of BWP switching timer is agreed to set in terms of ms, which is not related to any numerology. Therefore, BWP switching with different numerology does not require additional specification work.
· Transition time(s) of active BWP switching (up to RAN4)
If RAN4 determines that the time is agnostic to numerology, no additional specification for different numerologies is needed. Even the time is related to numerology, similar design as mixed numerology case in LNC could be used, e.g. set the transition time as max(T1, T2) for switching from BWP1 to BWP2, where T1/T2 is the transition time in the numerology of BWP1/BWP2, respectively. 
Observation 1: As compared to BWP switching with same numerology, different numerology case needs no additional RAN1 specification work.
Proposal 4: BWP switching with same and different numerology should be mandatory for the UE. 
2.5 OFDM baseband signal generation
Due to the bandwidth decoupling between gNB and UE, the frequency (denoted [image: image3.wmf]0
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) for up-conversion during downlink transmission and down-conversion during uplink reception at the gNB side may be different from that (denoted 
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) at the UE side. This will leads to phase rotation for each OFDM symbol that changes as a function of OFDM symbol index at the receiver unless pre-compensation is done. For the sake of UE implementation simplification, the pre-compensation should be done at the gNB side based on the differential between [image: image5.wmf]0
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Figure 3 phase pre-compensation 

In addition, the determination of [image: image9.wmf]0
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should be aligned among different numerologies which may be different from center frequency of the carrier bandwidth. One example is shown as below. [image: image10.wmf]0
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is referred to as the blue line and is also the center frequency of the carrier bandwidth with subcarrier spacing configuration 
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Figure 4 OFDM signal width different numerologies
Therefore, from a gNB perspective the time-continuous signal 
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 using subcarrier spacing configuration 
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 on antenna port 
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 in OFDM symbol 
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 is defined by
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where 
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[image: image22.wmf]0

k

 from the center frequency to [image: image23.wmf]0

f

 and 
[image: image24.wmf]l

j

e

j

-

 is the phase term compensated at gNB side.
To comply with the agreement that the UE is not expected to transmit signals outside of an active downlink carrier bandwidth part and is not expected to receive signals outside of an active uplink carrier bandwidth part. To this date, from the UE perspective, the UE should assume that the OFDM baseband signal is generated within the active bandwidth part. Therefore, 
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 is changed to 
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, and the OFDM baseband signal from a gNB perspective is defined by
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where 
[image: image28.wmf]start

BWP

'

RB

sc

kkNN

=-

, 
[image: image29.wmf](

)

c

,

CP

u

0

T

N

N

t

l

m

m

+

<

£

.

For uplink transmission, instead of [image: image30.wmf]0
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, modulation and up-conversion to the frequency 
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 of the complex-valued OFDM baseband signal for antenna port 
[image: image32.wmf]p

 and subcarrier spacing configuration 
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 is given by
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Note that the aforementioned bandwidth part can be either an initial active carrier bandwidth part or a carrier bandwidth part after RRC connection. Moreover, for sake of specification simplicity, it is also suitable for a UE receiving SS/PBCH block.

As a result, we have the following proposals:

Proposal 5: gNB pre-compensates all OFDM symbols using center frequency of its own center frequency.
· gNB pre-compensates phase of OFDM symbols of SS/PBCH using center frequency of SS/PBCH

· gNB pre-compensates phase of OFDM symbols of RMSI PDCCH and PDSCH using center frequency of RMSI CORESET

· gNB pre-compensates phase of OFDM symbols using center frequency of the BWP for all other signals/channels within the UE active BWP

Proposal 6: 
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. The OFDM baseband signal for downlink is defined by
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and the OFDM baseband signal for uplink is defined by
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where 
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A.1 Text Proposal for 38.211 OFDM baseband signal

---------------------------------------------- Start of Text Proposal ------------------------------------------
-------------------------------------------- Unchanged parts omitted ----------------------------------------
5.3
OFDM baseband signal generation
5.3.1
OFDM baseband signal generation for downlink
The time-continuous signal 
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 and subcarrier spacing configuration 
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 for OFDM symbol 
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 in a subframe for any downlink physical channel or signal is defined by
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where 
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 is given by clause 4.2, and 
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 is the subcarrier spacing configuration, 
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 is carrier frequency, and 
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 is the center frequency of the SS/PBCH, RMSI CORESET or active downlink bandwidth part. 
The value of 
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 is obtained from the higher-layer parameter k0 and is such that the lowest numbered subcarrier in a common resource block for subcarrier spacing configuration 
[image: image55.wmf]m

 coincides with the lowest numbered subcarrier in a common resource block for any subcarrier spacing configuration less than 
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5.3.2
OFDM baseband signal generation for uplink
The time-continuous signal 
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 and subcarrier spacing configuration 
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 for OFDM symbol 
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 in a subframe for any uplink physical channel or signal except PRACH is defined by
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where 
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 is given by clause 4.2, and 
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 is the subcarrier spacing configuration. 
The value of 
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 is obtained from the higher-layer parameter k0 and is such that the lowest numbered subcarrier in a common resource block for subcarrier spacing configuration 
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 coincides with the lowest numbered subcarrier in a common resource block for any subcarrier spacing configuration less than 
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-------------------------------------------- Unchanged parts omitted -----------------------------------------

----------------------------------------------- End of Text Proposal ------------------------------------------
A.2 Text Proposal for 38.211 Modulation and upconversion
---------------------------------------------- Start of Text Proposal ------------------------------------------
-------------------------------------------- Unchanged parts omitted ----------------------------------------
5.4
Modulation and upconversion
5.4.1
Modulation and upconversion for downlink

Modulation and upconversion to the downlink carrier frequency 
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 of the complex-valued OFDM baseband signal for antenna port 
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 and subcarrier spacing configuration 
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 is given by 
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5.4.2
Modulation and upconversion for uplink

Modulation and upconversion to the uplink bandwidth part center frequency 
[image: image73.wmf]1
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 within the uplink carrier of the complex-valued OFDM baseband signal for antenna port 
[image: image74.wmf]p

 and subcarrier spacing configuration 
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 is given by 
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-------------------------------------------- Unchanged parts omitted -----------------------------------------

----------------------------------------------- End of Text Proposal ------------------------------------------
3 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 
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Figure 5 Multiple active BWP 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 5.
Use case #2: simultaneous multi-BWP LBT in unlicensed spectrum 

[image: image78.emf]BWP1 BWP2

Unlicensed Carrier

LBT

LBT


Figure 6 Multiple active BWP 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 
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Figure 7 Multiple active BWP 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 sharing 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 BWP. To improve the performance in NR-V2X, FDM transmission of UL and sidelink could be considered, one example is depicted in Figure 7, multiple active BWP transmission of congestion level report by the UL and safety-related message by sidelink. 
For forward compatibility, co-existence of R15 UE and R16 UE with multiple active BWPs should be considered. After initial access of R16 UE, multiple active BWPs could be indicated to the UE and there is no forward compatibility problem. During initial access, R16 UE may receive multiple initial DL BWP and RMSI to acquire different service configuration. As compared to configure multiple BWPs after initial access, latency is reduced significantly. In this case, since different RMSI carries different contents, combined decoding of multiple RMSI in frequency-domain is not supported. However, R15 UE may do combined decoding in some scenarios. For example, when there are two SS blocks carrying same cell ID in one carrier, for UE with larger bandwidth capability, it would receive both the two SS blocks and assume contents in the two RMSI are the same, and then implement combined decoding to improve the success probability. Therefore, NR should explicitly indicate that combined decoding of multiple RMSI in frequency-domain is not supported in R15.
Observation 2: For connected state of R16 UE, there is no forward compatibly problem when the UE is configured with multiple active BWPs. 
Proposal 7: For forward compatibility, e.g. co-existence of R16 UEs supporting multiple active BWPs, combined decoding of multiple RMSI in frequency-domain is not supported in R15.
4 Conclusion
Proposal 1: RRC parameters shown in Table 1 should be further confirmed as per BWP or per UE.
Proposal 2: The length of resource allocation field is determined by the largest RBG number and/or BWP size among the configured BWPs.
Proposal 3: The length of resource allocation field for fallback DCI is determined by the size of the initial active BWP.
Observation 1: As compared to BWP switching with same numerology, different numerology case needs no additional RAN1 specification work.
Proposal 4: BWP switching with same and different numerology should be mandatory for the UE. 
Proposal 5: gNB pre-compensates all OFDM symbols using center frequency of its own center frequency.
· gNB pre-compensates phase of OFDM symbols of SS/PBCH using center frequency of SS/PBCH

· gNB pre-compensates phase of OFDM symbols of RMSI PDCCH and PDSCH using center frequency of RMSI CORESET

· gNB pre-compensates phase of OFDM symbols using center frequency of the BWP for all other signals/channels within the UE active BWP

Proposal 6: 
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and the OFDM baseband signal for uplink is defined by
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where 
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Observation 2: For connected state of R16 UE, there is no forward compatibly problem when the UE is configured with multiple active BWPs. 
Proposal 7: For forward compatibility, e.g. co-existence of R16 UEs supporting multiple active BWPs, combined decoding of multiple RMSI in frequency-domain is not supported in R15.
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Appendix-1 CORESET
	RAN1#89 agreement:
· 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) 


	RAN1 NRAH#2 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


	RAN1#90bis agreement:
· In Pcell, for a UE, common search space for at least RACH procedure can be configured in each BWP

· FFS whether or not there are any additional UE behavior that needs to be specified

· In a serving cell, for a UE, common search space for group-common PDCCH (e.g. SFI, pre-emption indication, etc.) can be configured in each BWP


	RAN1#91 agreement:
· Introduce a linkage between search space set and CORESET via an index to the CORESET configuration

· CORESET is removed from the search space configuration

· In Rel-15, the max no. of CORESETs configurable for a BWP in a cell for a UE is [3]

· In Rel-15, the max no. of search space sets configurable for a BWP in a cell for a UE is [10]


Appendix-2 CSI/SRS/PTRS Resource Configuration
CSI-RS
	RAN1 NRAH#2 agreement:
· For beam management, CSI-RS with sub-time units smaller than an OFDM symbol in a reference numerology is not supported in Rel-15 


	RAN1#91 agreement:
Introduce the following RRC parameter for CSI-RS:

CC/BWP-Info

Indication of which CC/BWP the configured CSI-RS is located in

This parameter belongs within a CSI-RS resource configuration or in a BWP configuration (up to editor)

FFS




	RAN1#91agreement:
· A UE is expected to perform CSI measurement only within its active DL BWP at the time when the measurement occurs


SRS

	RAN1#90 agreement:
· 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

Email approval of LS to RAN2 about bandwidth part until 31st August – Yunjung (LGE)


PTRS

	RAN1#90bis agreement:
For chunk-based pre-DFT PTRS insertion for DFTsOFDM with X chunks of size K={2,4}, support the following
For K=2, the samples in DFT domain are divided in X intervals, and the chunks are located in each interval in samples n to n+K-1  where the n is FFS
For K=4, the samples in DFT domain are divided in X intervals, where in the first interval the chunk is placed in the Head (first K samples), in the last interval the chunk is placed in the Tail (last K samples), and in the rest of intervals the chunk is placed in the middle of each of the two intervals
For PTRS for DFT-s-OFDM, support a RRC parameter « UL-PTRS-frequency-density-transform-precoding » indicating a set of thresholds T={NRBn,n=0,1,2,3,4}, per BWP that indicates the values of X and K the UE should use depending on the scheduled BW according to the table below
Scheduled BW

X x K

NRB0 <NRB ≤NRB1
2x2

NRB1 <NRB ≤NRB2
2x4

NRB2 <NRB ≤NRB3
4x2

NRB3 <NRB ≤NRB4
4x4

NRB > NRB4
Yx4




Appendix-3 DL Preemption
	· RAN1#91 agreement:
· Configuration of UE monitoring of preemption indication is per DL BWP


Appendix-4 DL SPS and UL transmission without UL grant
	RAN2#101 agreement:
· Type 1 resource configuration can be configured per BWP and RRC configuration for SPS can be configure per BWP.  A common RNTI for SPS and type 1 is configured per MAC entity.


Appendix-5 DMRS and PDCCH/PDSCH/PUCCH/PUSCH
	RAN1#89 agreement:
· UE expects at least one DL bandwidth part and one UL bandwidth part being active among the set of configured bandwidth parts for a given time instant.

· A UE is only assumed to receive/transmit within active DL/UL bandwidth part(s) using the associated numerology

· At least PDSCH and/or PDCCH for DL and PUCCH and/or PUSCH for UL

· FFS: down selection of combinations


	RAN1 NRAH#2 agreement:
· For FDD, separate sets of bandwidth part (BWP) configurations for DL & UL per component carrier

· The numerology of DL BWP configuration is applied to at least PDCCH, PDSCH & corresponding DMRS

· The numerology of UL BWP configuration is applied to at least PUCCH, PUSCH & corresponding DMRS

· For TDD, separate sets of BWP configurations for DL & UL per component carrier

· The numerology of DL BWP configuration is applied to at least PDCCH, PDSCH & corresponding DMRS

· The numerology of UL BWP configuration is applied to at least PUCCH, PUSCH & corresponding DMRS

· For UE, if different active DL and UL BWPs are configured, UE is not expected to retune the center frequency of channel BW between DL and UL


Appendix-6 Timing
	RAN1#91 agreement:
· Semi-static configuration of the set of values of K0, the set of values of K1 and the set of values of K2 for a UE can be BWP-specific

· Note: there is no BWP-specific default value(s) defined for K0/K1/K2 


Appendix-7 Some parameters configured per BWP

Table 2 Parameters in R1-1721581 configured per BWP

	Sub feature group
	Parameter name

	Bandwidth part


	DL-BWP-BW

	
	DL-BWP-cp

	
	DL-BWP-index

	
	DL-BWP-mu

	
	UL-BWP-BW

	
	UL-BWP-cp

	
	UL-BWP-index

	
	UL-BWP-mu

	
	UL-BWP-DC

	CORESET


	CORESET-freq-dom

	
	CORESET-time-duration

	CSI-RS Resource Configuration


	CSI-IM-Resource

	
	CSI-IM-timeConfig

	
	CSI-RS-timeConfig

	
	NZP-CSI-RS-ResourceConfig

	
	ResourceConfigType

	
	CSI-IM-timeConfig

	DL preemption
	INT-monitoring-periodicity

	
	INT-values

	
	DL-preemption-int

	
	Preemp-DL

	DL SPS
	semiPersistSchedIntervalDL

	
	numberOfConfSPS-Processes

	
	n1PUCCH-AN

	DMRS Resource Configuration
	DL-DMRS-add-pos

	
	DL-DMRS-config-type

	
	UL-DMRS-add-pos

	
	UL-DMRS-config-type

	PDCCH
	CORESET

	
	Monitoring-offset-PDCCH-slot

	
	Montoring-periodicity-PDCCH-slot

	
	Montoring-symbols-PDCCH-within-slot

	
	Common-search-space-flag

	
	search-space-config

	PDSCH
	ZP-CSI-RS-ResourceConfig

	
	ZP-CSI-RS-timeConfig

	
	ZP-CSI-RS-ResourceConfigType

	
	PDSCH-symbol-allocation

	
	rate-match-PDSCH-bitmap1

	
	rate-match-PDSCH-bitmap2

	
	rate-match-PDSCH-bitmap3

	
	rate-match-bitmap-PDSCH-1-2-pair

	
	rate-match-bitmap-PDSCH-1-2-3-pair

	
	Resource-set-BWP

	
	RBG-size-PDSCH

	
	Resource-allocation-config

	
	Xoh-PDSCH

	PTRS Resource Configuration
	DL-PTRS-frequency-density-table

	
	DL-PTRS-time-density-table

	
	UL-PTRS-frequency-density-table

	
	UL-PTRS-pre-DFT-density

	
	UL-PTRS-time-density-table

	
	UL-PTRS-time-density-transform-precoding

	
	UL-PTRS-SRS-mapping-non-CB

	PUCCH
	PUCCH-F0-resource-config

	
	PUCCH-F1-resource-config

	
	PUCCH-F2-resource-config

	
	PUCCH-F3-resource-config

	
	PUCCH-F4-resource-config

	
	PUCCH-resource-set

	PUSCH
	RBG-size-PUSCH

	
	Xoh-PUSCH

	SRS Resource Configuration
	SRS-FreqDomainPosition

	
	SRS-ResourceConfig

	
	SRS-SlotConfig

	Timing
	DL-data-time-domain

	
	K0

	
	K2

	
	Mapping-type

	
	Index-start-len

	
	index

	
	DL-data-DL-acknowledgement

	
	Slot-timing-value-K1

	
	UL-data-time-domain

	UL transmission without UL grant
	UL-TWG-freq-dom

	
	UL-TWG-periodicity

	
	UL-TWG-tim-dom


_1575550579.unknown

_1577194482.unknown

_1577194488.unknown

_1577282229.unknown

_1577282548.unknown

_1577282547.unknown

_1577195155.unknown

_1577194522.unknown

_1577194523.unknown

_1577194866.unknown

_1577194489.unknown

_1577194484.unknown

_1577194487.unknown

_1577194483.unknown

_1575551926.unknown

_1577194440.unknown

_1577194481.unknown

_1577191494.unknown

_1577192361.unknown

_1577194430.unknown

_1575552054.unknown

_1577029321.unknown

_1577029454.unknown

_1577023241.unknown

_1575552032.unknown

_1575551582.unknown

_1575551695.unknown

_1575551544.unknown

_1575533869.unknown

_1575534857.unknown

_1575548505.unknown

_1575550563.unknown

_1575548484.unknown

_1575533909.unknown

_1564318479.unknown

_1570434879.unknown

_1574577468.unknown

_1575533793.unknown

_1574253842.unknown

_1574535205.unknown

_1574062393.unknown

_1570432525.unknown

_1564318458.unknown

_1559035401.unknown

_1563127980.unknown

_1563127709.unknown

_1557663777.unknown

