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1 Introduction
This paper provides our proposals & corresponding text proposals to resolve the following issues.
· Whether initial active DL (UL) BWP are included in the configured DL (UL) BWPs
· System information acquisition & reply to RAN2 LS on SI reception in BWP (R2-1804109)
· Further details of the transition time of active BWP switch based on RAN4’s LS
· Clarification on HARQ-ACK tx to PDSCH(s) of the DL BWP before DL and/or UL BWP switching after the switching when dynamic HARQ-ACK codebook is configured
· Interpretation of the DCI fields in BWP Switch DCI
· Clarification on offset-pointA-set for Scell
2 BWP Configuration
In RAN1#90, it was agreed that initial active DL/UL bandwidth part pair only exists until UE is explicitly (re)configured with bandwidth part(s). In other words, the initial active DL/UL bandwidth part may or may not exist in the configured DL/UL bandwidth part(s).
	Agreements: (RAN1 #90)
· There is an initial active DL/UL bandwidth part pair to be valid for a UE until the UE is explicitly (re)configured with bandwidth part(s) during or after RRC connection is established

· The initial active DL/UL bandwidth part is confined within the UE minimum bandwidth for the given frequency band

· FFS: details of initial active DL/UL bandwidth part are discussed in initial access agenda


However, in RAN2#101, it was agreed as follows and it conflicts with what RAN1 has agreed.

	Agreements: (RAN2 #101)
1    For up to 3 configured BWPs (in addition to the initial BWP) the DCI code point is equivalent to the BWP ID (initial = 0, first dedicated = 1, ...). 

2    If the NW configures 4 dedicated bandwidth parts, they are identified by DCI code points 0 to 3. In this case it is not possible to switch to the initial BWP by DCI. 


In addition, RAN1 agrees to have the feature of “Basic BWP Operation” with technical component shown as follows in NR UE feature list discussion.
	Agreements on technical components for “Basic BWP Operation”: (RAN1#92)
1) 1 UE-specific RRC configured DL BWP per carrier

2) 1 UE-specific RRC configured UL BWP per carrier

3) RRC reconfiguration of any parameters related to BWP


Following RAN2’s agreements on BWP configuration, a UE supporting basic BWP operation only will be stuck in the initial active BWP for both DL & UL because only single BWP can be configured for the UE and this configured BWP has to be the initial active BWP for both DL & UL. To resolve the issue, it’s suggested to agree on the following proposals.
Proposal #1: For Pcell, if the number of DL (or UL) BWP configured by dedicated RRC signal is equal to one, the configured DL (or UL) BWP may or may not be the initial active DL (or UL) BWP but the configured DL BWP should contain all types of common search space to support SI broadcast, random access response, paging, SFI, PI and group-based TPC command.
Proposal #2: For Pcell, if the number of DL (or UL) BWP configured by dedicated RRC signal is larger than one, the configured DL (or UL) BWP with BWP index equal to 0 should be the initial active DL (or UL) BWP.
Proposal #3: For Scell, if the number of DL (or UL) BWP configured by dedicated RRC signal is equal to one and the initial active DL (or UL) BWP is configured, the configured DL (or UL) BWP may or may not be the initial active DL (or UL) BWP but the configured DL BWP should contain the type of common search space for SFI, PI and group-based TPC command.
Proposal #4: For Scell, if the number of DL (or UL) BWP configured by dedicated RRC signal is larger than one and the initial active DL (or UL) BWP is configured, the configured DL (or UL) BWP with BWP index equal to 0 should be the initial active DL (or UL) BWP.
3 System Information Acquisition

In RAN2#101, one LS on SI reception in BWP (R2-1804109) was agreed with five questions and a draft reply LS is shown as follows, which can also be found in R1-1804962.
	Question 1: Can SI be broadcast in UE’s active BWP if the subcarrier spacing of UE’s active BWP is different than the subcarrier spacing of initial BWP?

Answer: Yes, SI can be broadcasted in an UE’s active BWP if a common search space for the broadcast SI scheduling is configured for an UE’s active DL BWP. 

Question 2: What is the subcarrier spacing (i.e. the subcarrier spacing of UE’s active BWP or the subcarrier spacing of initial BWP) used for broadcasting SI in UE’s active BWP, if the answer to the Question 1 is YES?

Answer: If the broadcast SI is carried in PDSCH in an UE’s active DL BWP, it follows the subcarrier spacing configured for the UE’s active DL BWP.

Question 3: Can UE support reception of broadcast SI within UE’s active BWP if the answer to question 1 is YES?

Answer: Yes, an UE can support reception of broadcast SI within its active BWP if a PDCCH scheduling PDSCH carrying the broadcast SI is transmitted in an UE’s active DL BWP and the scheduled PDSCH carrying the broadcast SI uses the subcarrier spacing configured for the active DL BWP.

Question 4: Can UE support reception of broadcast SI from non-active BWP while staying in UE’s active BWP, when SI is provided in a non-active BWP part overlapping with UE’s active BWP?

Answer: Yes, an UE can support the reception of broadcast SI in the overlapping radio resources of its active DL BWP and non-active DL BWP if all of the following conditions are met.
· Both DL BWPs share the same subcarrier spacing
· Common search space for the broadcast SI scheduling is configured for an UE’s active DL BWP
· The PDCCH scheduling PDSCH carrying the broadcast SI is transmitted in an UE’s active DL BW
Question 5: If the answer to Question 4 is yes, RAN2 would like to also know whether reception of broadcast SI from a non-active BWP while staying in UE’s active BWP is mandatory for the UE to support for the case where the BWPs are overlapping

Answer: It’s beneficial for an UE to support the reception of broadcast SI in the overlapping radio resources of its active DL BWP and non-active DL BWP if the conditions in the answer to Question 4 are met.spacing.


In RAN2#101, the following is agreed.
	Agreements: (RAN2#101)

1. Monitoring of paging by the UE and SI reception by the UE is only for the NR PCell while the UE is in connected mode.

2. Provision of SI required for the connected mode UEs by dedicated signalling is an option for the network

3. UE acquires SI broadcast required for the connected mode UE from within the UE's active BWP, if it is provided. Paging is also provided in UE's active BWP as previously agreed). If it is not provided in the UE's active BWP then the UE does not acquire SI broadcast from within that BWP. (i.e. The UE does not switch active BWP autonomously for reception of SI broadcast)


Based on the latest RAN2 agreements, a UE always acquires the system information in its active DL BWP when it receives paging control for system information update or emergency services.  This could introduce either high system information broadcast overhead (i.e. duplicate system information broadcast in all DL BWPs) or high DCI overhead (i.e. apply active DL BWP switch DCI to switch each UE to the DL BWP with system information broadcast) in the system.  

To resolve the issue, one possible way is to enable the paging message for system information update or emergency services to carry 1 bit, indicating whether there is system information broadcast in an UE’s active DL BWP.  If YES, the UE receives system information broadcast in its active DL BWP.  If NO, a UE switches its active DL BWP to initial active DL BWP to receive system information broadcast and stays in the initial active DL BWP until receiving a DCI indicating active DL BWP switching.  It’s illustrated in Figure 1.
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Figure 1. Illustration of paging control based active DL BWP switch for system information acquisition
Proposal #5: Paging control for system information update or emergency services includes 1 bit indicating whether there is SI broadcast in an UE’s active DL BWP.
· If YES, the UE receives the SI broadcast in its active DL BWP

· If NO, the UE switches its active DL BWP to the initial active DL BWP to receive the SI broadcast and stays in the initial active DL BWP until receiving a DCI indicating active DL BWP switching

· The transition time of the UE’s active DL BWP switch from original DL BWP to the initial active DL BWP follows the minimal transition time of DCI-based active DL BWP switching
4 Active DL/UL BWP Switch
In BWP operation, there are two schemes to support dynamic BWP adaptation within a carrier: 1) DCI-based BWP adaptation; 2) Timer-based BWP adaptation.  A transition time is needed for necessary UE processing time and RF tuning time in the dynamic BWP adaption.  In RAN1#92, the following is agreed for the transition time of active BWP switching.
	Agreements: (RAN1#92)

· A UE is not expected to receive DL signals or transmit UL signals during the transition time of active DL or UL BWP switch
· For DCI-based active BWP switch, from RAN1 perspective, the transition time of active DL or UL BWP switch is the time duration from the end of last OFDM symbol of the PDCCH carrying the active BWP switch DCI till the beginning of a slot indicated by K0 in the active DL BWP switch DCI or K2 in the active UL BWP switch DCI

· For timer-based active BWP switch, from RAN1 perspective, the transition time of active DL or UL BWP switch is the time duration from the beginning of the subframe (FR1) or from the beginning of the half-subframe (FR2) immediately after a BWP timer expires till the beginning of a slot UE is able to receive DL signals or transmit UL signals in the default DL BWP for paired spectrum or the default DL or UL BWP for unpaired spectrum
· A UE is not expected to receive a DCI indicating active DL (UL) BWP change in OFDM symbols other than the first 3 OFDM symbols of a slot


According to the above agreements, the transition time of DCI-based active BWP switch depends on K0/K2 values. In RAN1 NR AH#1801, the following is agreed for K0/K2 values.

	Agreements: (RAN1 NR AH#1801)
· The list of values for K0 which can be configured by RRC should be updated to {0,1,2,3,4,5,8,10,16,20,32}. 

· The list of values for K2 which can be configured by RRC should updated to {0,1,2,3,4,5,6,7,8,10,16,20,32}.


In RAN4#86, RAN4 has completed the study on the transition time of active BWP switch and concluded in RAN4 LS to RAN1 (R4-1803283) as follows.
	Scenario 1: The reconfiguration involves changing the center frequency of the BWP without changing its BW. The reconfiguration may or may not involve changing the SCS.

Scenario 2: The reconfiguration involves changing the BW of the BWP without changing its center frequency. The reconfiguration may or may not involve changing the SCS.

Scenario 3: The reconfiguration involves changing both the BW and the center frequency of the BWP. The reconfiguration may or may not involve changing the SCS.

Scenario 4: The reconfiguration involves changing only the SCS, where the center frequency and BW of the BWP remain unchanged.
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Combining the above agreements in RAN1 and conclusion from RAN4, the transition time of DCI-based active BWP switching can be concluded as follows if 3-symbol PDCCH is assumed.
· For type 1 active BWP switch capability in Scenario 1/2/3, 
· K0 value in active DL BWP switch DCI should be equal to or larger than 1/2/3/8 for 15/30/60/120 KHz SCS
· K2 value in active UL BWP switch DCI should be equal to or larger than 1/2/3/6 for 15/30/60/120 KHz SCS
· For type 1 active BWP switch capability in Scenario 4,
· K0 value in active DL BWP switch DCI should be equal to or larger than 1/2/2/4 for 15/30/60/120 KHz SCS
· K2 value in active UL BWP switch DCI should be equal to or larger than 1/2/2/4 for 15/30/60/120 KHz SCS
· For type 2 active BWP switch capability in Scenario 1/2/3, 
· K0 value in active DL BWP switch DCI should be equal to or larger than 3/5/10/20 for 15/30/60/120 KHz SCS
· K2 value in active UL BWP switch DCI should be equal to or larger than 3/5/10/20 for 15/30/60/120 KHz SCS
· For type 2 active BWP switch capability in Scenario 4, 
· K0 value in active DL BWP switch DCI should be equal to or larger than 2/3/5/8 for 15/30/60/120 KHz SCS
· K2 value in active UL BWP switch DCI should be equal to or larger than 2/3/5/8 for 15/30/60/120 KHz SCS
However, the minimal transition time values of active DL BWP switch and active UL BWP switch are different for type 1 active BWP switch capability in Scenario 1~3.  This is because there are no 6 & 7 for K0 value while there are 6 & 7 values for K2 value.  Therefore, it’s suggested to add 6 & 7 for K0 value.

Combining the above agreements in RAN1 and conclusion from RAN4, the transition time of timer-based active BWP switching can be concluded as follows.
· For type 1 active BWP switch capability in Scenario 1/2/3,
· For paired spectrum, the transition time of timer-based active DL BWP switch is 1/1/0.75/0.625 ms for 15/30/60/120 KHz SCS
· For unpaired spectrum, the transition time of timer-based active DL/UL BWP pair switch is 1/1/0.75/0.625 ms for 15/30/60/120 KHz SCS
· For type 1 active BWP switch capability in Scenario 4,
· For paired spectrum, the transition time of timer-based active DL BWP switch is 1/1/0.5/0.5 ms for 15/30/60/120 KHz SCS
· For unpaired spectrum, the transition time of timer-based active DL/UL BWP pair switch is 1/1/0.5/0.5 ms for 15/30/60/120 KHz SCS
· For type 2 active BWP switch capability in Scenario 1/2/3, 
· For paired spectrum, the transition time of timer-based active DL BWP switch is 2 ms for all SCSs
· For unpaired spectrum, the transition time of timer-based active DL/UL BWP pair switch is 2 ms for all SCSs
· For type 2 active BWP switch capability in Scenario 4, 
· For paired spectrum, the transition time of timer-based active DL BWP switch is 2/1.5/1.25/1 ms for 15/30/60/120 KHz SCS
· For unpaired spectrum, the transition time of timer-based active DL/UL BWP pair switch is 2/1.5/1.25/1 ms for 15/30/60/120 KHz SCS
Furthermore, in addition to Scenario 4, there is one more Scenario of active BWP switch, where the physical layer configuration other than center frequency, bandwidth size & subcarrier spacing (e.g. K0/K1/K2 configuration, CORESET configuration, PUCCH resource configuration, MIMO related configuration etc.) changes.  It should be further checked whether the transition time of active DL BWP switch for this kind of Scenario can be the same as Scenario 4 or not.
Proposal #6: Introduce 6 & 7 in K0 values, i.e. K0 = {0,1,2,3,4,5,6,7,8,10,16,20,32}.
Proposal #7: For DCI-based active DL (or UL) BWP switch, there are two types of active BWP switch capability.
· For type 1 active BWP switch capability in Scenario 1/2/3, 

· K0 value in active DL BWP switch DCI should be equal to or larger than 1/2/3/6 for 15/30/60/120 KHz SCS

· K2 value in active UL BWP switch DCI should be equal to or larger than 1/2/3/6 for 15/30/60/120 KHz SCS
· For type 1 active BWP switch capability in Scenario 4,
· K0 value in active DL BWP switch DCI should be equal to or larger than 1/2/2/4 for 15/30/60/120 KHz SCS

· K2 value in active UL BWP switch DCI should be equal to or larger than 1/2/2/4 for 15/30/60/120 KHz SCS
· For type 2 active BWP switch capability in Scenario 1/2/3, 

· K0 value in active DL BWP switch DCI should be equal to or larger than 3/5/10/20 for 15/30/60/120 KHz SCS

· K2 value in active UL BWP switch DCI should be equal to or larger than 3/5/10/20 for 15/30/60/120 KHz SCS

· For type 2 active BWP switch capability in Scenario 4,

· K0 value in active DL BWP switch DCI should be equal to or larger than 2/3/5/8 for 15/30/60/120 KHz SCS

· K2 value in active UL BWP switch DCI should be equal to or larger than 2/3/5/8 for 15/30/60/120 KHz SCS
· FFS whether the transition time of DCI-based active BWP switching in cases, where the physical layer configuration other than center frequency, bandwidth size & subcarrier spacing of a BWP changes, can be the same as Scenario 4.
Proposal #8: For timer-based active DL (or UL) BWP switch, there are two types of active BWP switch capability.

· For type 1 active BWP switch capability in Scenario 1/2/3,

· For paired spectrum, the transition time of timer-based active DL BWP switch is 1/1/0.75/0.625 ms for 15/30/60/120 KHz SCS

· For unpaired spectrum, the transition time of timer-based active DL/UL BWP pair switch is 1/1/0.75/0.625 ms for 15/30/60/120 KHz SCS

· For type 1 active BWP switch capability in Scenario 4,

· For paired spectrum, the transition time of timer-based active DL BWP switch is 1/1/0.5/0.5 ms for 15/30/60/120 KHz SCS

· For unpaired spectrum, the transition time of timer-based active DL/UL BWP pair switch is 1/1/0.5/0.5 ms for 15/30/60/120 KHz SCS

· For type 2 active BWP switch capability in Scenario 1/2/3, 

· For paired spectrum, the transition time of timer-based active DL BWP switch is 2 ms for all SCSs

· For unpaired spectrum, the transition time of timer-based active DL/UL BWP pair switch is 2 ms for all SCSs

· For type 2 active BWP switch capability in Scenario 4, 

· For paired spectrum, the transition time of timer-based active DL BWP switch is 2/1.5/1.25/1 ms for 15/30/60/120 KHz SCS

· For unpaired spectrum, the transition time of timer-based active DL/UL BWP pair switch is 2/1.5/1.25/1 ms for 15/30/60/120 KHz SCS
· FFS whether the transition time of timer-based active BWP switching in cases, where the physical layer configuration other than center frequency, bandwidth size & subcarrier spacing of a BWP changes, can be the same as Scenario 4.
5 HARQ-ACK transmission
In RAN1#92, the following is agreed for UE behaviour on HARQ-ACK corresponding to PDSCH transmission(s) of the DL BWP before DL and/or UL BWP switching when a UE is configured with semi-static HARQ-ACK codebook.
	Agreements: (RAN1#91)

· When a UE is configured with Semi-static HARQ-ACK Codebook, HARQ-ACK corresponding to PDSCH transmission(s) of the DL BWP before DL and/or UL BWP switching is not transmitted by the UE after the switching


However, when a UE is configured with dynamic HARQ-ACK codebook, the same UE behavior should be applied but there is no related agreements.  Therefore, it’s suggested to apply the same UE behavior for dynamic HARQ-ACK codebook.

Proposal #9: When a UE is configured with dynamic HARQ-ACK codebook, HARQ-ACK corresponding to PDSCH transmission(s) of the DL BWP before DL and/or UL BWP switching is not transmitted by the UE after the switching.
6 Interpretation of the DCI fields in BWP Switch DCI
In RAN1 NR AH#1801, the following is agreed as working assumption on DCI fields in BWP switch DCI.
	Working assumption: (RAN1 NR AH#1801)
· 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


However, it’s not agreed yet on how to zero-pad or truncate bitfields.  For resource allocation field, two cases can be considered.
· Case 1: The DCI field in the current BWP has a size larger than that in the new BWP

In this case, truncation is used, i.e. the field used for the scheduled BWP can be obtained by extracting the LSB of the corresponding field in the scheduling DCI.  In this case, there is no performance loss because all the possible scheduling combinations can be signalled by the scheduling DCI.  For example, suppose the frequency-domain resource assignment in the old BWP has 16 bits and the frequency-domain resource assignment in the new BWP has 11 bits. Then the 11 bit used for indicating the frequency-domain resource assignment in the new BWP can be put in the LSB of the frequency-domain resource assignment field (16 bits) in the scheduling DCI.
· Case 2: The DCI field in the current BWP has a size smaller than that in the new BWP

In this case, padding is used, i.e. the field used for the scheduled BWP can be obtained by padding zeros in the LSB or MSB of the corresponding field in the scheduling DCI.  In this case, the number of the scheduling combinations is limited because some bits in the field are fixed.  For example, suppose the frequency-domain resource assignment in the old BWP has 11 bits and the frequency-domain resource assignment in the new BWP has 16 bits.  Then the 16 bits used for indicating the frequency-domain resource assignment in the new BWP can be obtained by padding zeros in the LSB or MSB of the frequency-domain resource assignment field (11 bits) in the DCI. 

For Frequency-domain resource assignment, padding zero bits in the MSB results in a limitation in the length of the scheduled RBs for the frequency domain resource allocation when resource allocation type 1 is used. For example, Figure 2 shows the starting positions and lengths for resource allocation type 1. Figure 2(a) and (b) show the cases of zero-padding in MSB and LSB, respectively. In the simulation we assume the current BWP contains 48 PRBs (11bits) and the new BWP contains 275 PRBs (16bits). From the results we can see that when the bits are padded in MSB, the possible PRB length is very restricted, i.e., either smaller than 8 PRBs or larger than 268 PRBs. When the bits are padded in LSB, the range of the possible PRB length is much wider, i.e., from 1 to 270 PRBs. Thus for frequency-domain resource assignment, zero bits should be padded in LSB.  For the other DCI fields, padding zero bits in the MSB or LSB can be considered.
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Figure 2. Combinations of resource allocation type 1: (a) zero-padding MSB (b) zero-padding in LSB
For the following fields, it still works by truncating or zero-padding MSB in each bitfield if different BWPs share a subset of configurations for each field and the shared configurations use lower configuration index.
· Time-domain resource assignment
· VRB-to-PRB mapping

· PRB bundling size indicator

· ZP CSI-RS trigger

· Modulation and coding scheme/New data indicator/Redundancy version 

· Antenna ports

· Transmission configuration indication

· Frequency hopping flag

· Precoding information and number of layers

· CSI request

· PTRS-DMRS

· Beta_offset

· DMRS sequence initialization

However, for rate matching indicator, the limitation in the number of scheduling combination may cause wrong rate matching and thus the PDSCH transmission may fail. Similarly, for SRS resource indicator, the limitation in the number of scheduling combination may cause the wrong indication of the SRS resource and result in a failure in the PUSCH transmission. Therefore, we propose that both options of active BWP switch DCI with & without scheduling should be supported and the network is free to choose either of two options based on conditions.
Proposal #10: For the bitfield of frequency domain resource allocation, 
· When the current BWP has a smaller bitfield size than the new BWP, zero-padding LSB to the bitfield is applied
· When the current BWP has a larger bitfield size than the new BWP, truncating MSB to the bitfield is applied
Proposal #11: For other bitfields, 
· When the current BWP has a smaller bitfield size than the new BWP, zero-padding MSB to the bitfield is applied
· When the current BWP has a larger bitfield size than the new BWP, truncating MSB to the bitfield is applied
Proposal #12: In addition to active BWP switch DCI with scheduling, the option of active BWP switch DCI without scheduling should be supported for exceptional cases.
7 Common PRB Indexing

In RAN1#91, the following is agreed for common PRB indexing.  However, it’s not sufficient to support non-contiguous carrier aggregation.
	Agreements: (RAN1#91)

· A UE is RRC signaled with the following for common PRB indexing

· Offset between a reference location and the lowest subcarrier of the reference PRB [point A] (i.e. PRB0 in previous agreements)

· 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

· The reference PRB is expressed based on 15KHz SCS for FR1 and 60KHz SCS for FR2

· The offset in the unit of PRB is indicated based on 15KHz SCS for FR1 and 60KHz SCS for FR2

· Common PRB with index 0 for all SCSs contains point A

· Offset between point A and the lowest subcarrier of the lowest usable PRB of a given SCS

· The offset is indicated in the unit of PRB based on the given SCS

· k0 for each SCS if k0 is kept in Section 5.3 of TS38.211

· Channel BW of the carrier configured to the UE

· Note: the offsets defined above should cover a frequency range larger than R15 defined maximal bandwidth

· The lowest subcarrier of the lowest PRB of the cell-defining SSB can be set with the granularity of channel raster after floating SSB is resolved

· From RAN1, RMSI is assumed to be always PRB-aligned with PRB grid. However, the current 4-bit PRB grid offset in PBCH with 15kHz SCS can’t ensure the above assumption when RMSI has 30kHz SCS. Therefore, for FR1, RAN1 agrees to increase from 4-bit PRB grid offset to 5-bit PRB grid offset in PBCH where the 5-bit PRB gird offset in PBCH is in unit of subcarrier based on 15kHz SCS, while for FR2, there is still 4-bit PRB grid offset and RAN1 assumes the 4-bit PRB grid offset in PBCH is in unit of subcarrier based on RMSI numerology.

· For Pcell DL in paired spectrum and Pcell DL & UL in unpaired spectrum, the above information is signaled to a UE is indicated in RMSI

· For Pcell UL in paired spectrum, the above information is indicated in RMSI and it’s also used to determine the frequency location of initial active UL BWP in paired spectrum

· The range of offset values is 0~(275*8-1), which requires 12 bits


Though it’s agreed that the following parameters (belongs to offset-pointA-set in R1-1801276) are signalled to a UE in RMSI for Pcell, there is no such agreement for Scell case.

· Offset between point A and the lowest subcarrier of the lowest usable PRB of a given SCS
· Reference SCS

· k0

· Channel BW of the carrier
For contiguous carrier aggregation, current agreement is sufficient because the channel BW of the carrier can be viewed as gNB’s carrier and multiple cells can share the same Point A.  However, it doesn’t work for non-contiguous carrier aggregation if there is no dedicated RRC signal providing above information to Scell.  This is because gNB’s carrier can’t support a wide bandwidth with multiple RATs inside and different Point A could be needed, especially for different frequency bands.  Therefore, we propose:
Proposal #13: For Scell, offset-pointA-set is provided to a UE by a dedicated RRC signal.
Proposal #14: For Pcell, offset-pointA-set can be provided to a UE by a dedicated RRC signal to override the configuration provided in RMSI.
8 Conclusion
Proposals are summarized as follows.  
Proposal #1: For Pcell, if the number of DL (or UL) BWP configured by dedicated RRC signal is equal to one, the configured DL (or UL) BWP may or may not be the initial active DL (or UL) BWP but the configured DL BWP should contain all types of common search space to support SI broadcast, random access response, paging, SFI, PI and group-based TPC command.

Proposal #2: For Pcell, if the number of DL (or UL) BWP configured by dedicated RRC signal is larger than one, the configured DL (or UL) BWP with BWP index equal to 0 should be the initial active DL (or UL) BWP.

Proposal #3: For Scell, if the number of DL (or UL) BWP configured by dedicated RRC signal is equal to one and the initial active DL (or UL) BWP is configured, the configured DL (or UL) BWP may or may not be the initial active DL (or UL) BWP but the configured DL BWP should contain the type of common search space for SFI, PI and group-based TPC command.

Proposal #4: For Scell, if the number of DL (or UL) BWP configured by dedicated RRC signal is larger than one and the initial active DL (or UL) BWP is configured, the configured DL (or UL) BWP with BWP index equal to 0 should be the initial active DL (or UL) BWP.
Proposal #5: Paging control for system information update or emergency services includes 1 bit indicating whether there is SI broadcast in an UE’s active DL BWP.

· If YES, the UE receives the SI broadcast in its active DL BWP

· If NO, the UE switches its active DL BWP to the initial active DL BWP to receive the SI broadcast and stays in the initial active DL BWP until receiving a DCI indicating active DL BWP switching

· The transition time of the UE’s active DL BWP switch from original DL BWP to the initial active DL BWP follows the minimal transition time of DCI-based active DL BWP switching
Proposal #6: Introduce 6 & 7 in K0 values, i.e. K0 = {0,1,2,3,4,5,6,7,8,10,16,20,32}.

Proposal #7: For DCI-based active DL (or UL) BWP switch, there are two types of active BWP switch capability.

· For type 1 active BWP switch capability in Scenario 1/2/3, 

· K0 value in active DL BWP switch DCI should be equal to or larger than 1/2/3/6 for 15/30/60/120 KHz SCS

· K2 value in active UL BWP switch DCI should be equal to or larger than 1/2/3/6 for 15/30/60/120 KHz SCS
· For type 1 active BWP switch capability in Scenario 4,
· K0 value in active DL BWP switch DCI should be equal to or larger than 1/2/2/4 for 15/30/60/120 KHz SCS

· K2 value in active UL BWP switch DCI should be equal to or larger than 1/2/2/4 for 15/30/60/120 KHz SCS

· For type 2 active BWP switch capability in Scenario 1/2/3, 

· K0 value in active DL BWP switch DCI should be equal to or larger than 3/5/10/20 for 15/30/60/120 KHz SCS

· K2 value in active UL BWP switch DCI should be equal to or larger than 3/5/10/20 for 15/30/60/120 KHz SCS

· For type 2 active BWP switch capability in Scenario 4,

· K0 value in active DL BWP switch DCI should be equal to or larger than 2/3/5/8 for 15/30/60/120 KHz SCS

· K2 value in active UL BWP switch DCI should be equal to or larger than 2/3/5/8 for 15/30/60/120 KHz SCS
· FFS whether the transition time of DCI-based active BWP switching in cases, where the physical layer configuration other than center frequency, bandwidth size & subcarrier spacing of a BWP changes, can be the same as Scenario 4.

Proposal #8: For timer-based active DL (or UL) BWP switch, there are two types of active BWP switch capability.

· For type 1 active BWP switch capability in Scenario 1/2/3,

· For paired spectrum, the transition time of timer-based active DL BWP switch is 1/1/0.75/0.625 ms for 15/30/60/120 KHz SCS

· For unpaired spectrum, the transition time of timer-based active DL/UL BWP pair switch is 1/1/0.75/0.625 ms for 15/30/60/120 KHz SCS

· For type 1 active BWP switch capability in Scenario 4,

· For paired spectrum, the transition time of timer-based active DL BWP switch is 1/1/0.5/0.5 ms for 15/30/60/120 KHz SCS

· For unpaired spectrum, the transition time of timer-based active DL/UL BWP pair switch is 1/1/0.5/0.5 ms for 15/30/60/120 KHz SCS

· For type 2 active BWP switch capability in Scenario 1/2/3, 

· For paired spectrum, the transition time of timer-based active DL BWP switch is 2 ms for all SCSs

· For unpaired spectrum, the transition time of timer-based active DL/UL BWP pair switch is 2 ms for all SCSs

· For type 2 active BWP switch capability in Scenario 4, 

· For paired spectrum, the transition time of timer-based active DL BWP switch is 2/1.5/1.25/1 ms for 15/30/60/120 KHz SCS

· For unpaired spectrum, the transition time of timer-based active DL/UL BWP pair switch is 2/1.5/1.25/1 ms for 15/30/60/120 KHz SCS
· FFS whether the transition time of timer-based active BWP switching in cases, where the physical layer configuration other than center frequency, bandwidth size & subcarrier spacing of a BWP changes, can be the same as Scenario 4.
Proposal #9: When a UE is configured with dynamic HARQ-ACK codebook, HARQ-ACK corresponding to PDSCH transmission(s) of the DL BWP before DL and/or UL BWP switching is not transmitted by the UE after the switching.

Proposal #10: For the bitfield of frequency domain resource allocation, 
· When the current BWP has a smaller bitfield size than the new BWP, zero-padding LSB to the bitfield is applied
· When the current BWP has a larger bitfield size than the new BWP, truncating MSB to the bitfield is applied
Proposal #11: For other bitfields, 
· When the current BWP has a smaller bitfield size than the new BWP, zero-padding MSB to the bitfield is applied
· When the current BWP has a larger bitfield size than the new BWP, truncating MSB to the bitfield is applied
Proposal #12: In addition to active BWP switch DCI with scheduling, the option of active BWP switch DCI without scheduling should be supported for exceptional cases.

Proposal #13: For Scell, offset-pointA-set is provided to a UE by a dedicated RRC signal.
Proposal #14: For Pcell, offset-pointA-set can be provided to a UE by a dedicated RRC signal to override the configuration provided in RMSI.
