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1. Introduction
In ‎[1], a New WID for network energy saving has been approved. This Rel-19 work item aims to specify and study on-demand SIB1 for UEs in idle/inactive mode as follow.
	2. Study procedures and signaling method(s) to support on-demand SIB1 for UEs in idle/inactive mode, including: [RAN1/2/3]
· Triggering method by uplink wake-up-signal using an existing signal/channel.
· Wake-up-signal configuration provisioning to UE 
· Note: No modification of SSB will be discussed under this objective
· Information exchange between gNBs at least for the configuration of wake-up signal, if necessary.
· Checkpoint for normative work in RAN#105


In this contribution, we discuss the mechanism for on-demand SIB1 transmission including procedure and signalling methods.
2. Benefits and feasibility
	Agreement
For further study of achievable NES gain with on-demand SIB1 for idle/inactive mode UE, 
· [bookmark: OLE_LINK185]Assume the following for network energy evaluation of non-NES cell in FR1:
· [bookmark: OLE_LINK188]Empty/low/medium cell load as defined in 38.864
· [bookmark: OLE_LINK189]Cat 1/Cat 2 BS as defined in 38.864
· 30kHz SCS, DDDSU TDD pattern
· Case A: 20ms SSB period with 20ms SIB1 period; 
· Case C: 20ms SSB period with 160ms SIB1 period;
· Case D: 20ms SSB period with 40ms SIB1 period;
[bookmark: OLE_LINK186]Note: Other SSB/SIB1 periodicity assumptions are not precluded (up to companies to report)
· 4 or 8 SSBs in a SSB burst with SSB pattern case C
· 20ms or 160ms PRACH monitoring period
· Assume the following for network energy evaluation of NES cell in FR1:
· Empty/low/medium cell load as defined in 38.864
· Cat 1/Cat 2 BS as defined in 38.864
· 30kHz SCS, DDDSU TDD pattern
· Case 1: 20ms SSB period with no SIB1 transmitted; 
Note: Other SSB/SIB1 assumptions are not precluded (up to companies to report)
· 4 or 8 SSBs in a SSB burst with SSB pattern case C
· 20ms/160ms UL WUS monitoring period
· Note: SSB/CORESET0 multiplexing pattern 1 is used



Based on the agreed simulation parameters in last meeting, we performed the simulation for Cat 2 BS and 8 SSBs in a SSB burst. According to the energy of non-NES and the energy of NES cell with no SIB1 transmission, we can obtain the NES gains as shown in the following tables. For detailed parameters, refer to TR38.864 [2].
[bookmark: _Hlk162605950]Table 1 NES gains for RU=0%, Cat 2 BS, 8 SSBs
	SSB period (ms)
	SIB1 period (ms)
	UL WUS/PRACH monitoring period (ms)
	NES gain

	20
	20
	20
	39.34%

	
	40
	
	24.40%

	
	160
	
	7.40%

	40
	40
	40
	25.46%

	160
	160
	160
	7.76%



Table 2 NES gains for RU=15%, Cat 2 BS, 8 SSBs
	SSB period (ms)
	SIB1 period (ms)
	UL WUS/PRACH monitoring period (ms)
	NES gain

	20
	20
	20
	28.77%

	
	40
	
	17.72%

	
	160
	
	5.57%



Table 3 NES gains for RU=30%, Cat 2 BS, 8 SSBs
	SSB period (ms)
	SIB1 period (ms)
	UL WUS/PRACH monitoring period (ms)
	NES gain

	20
	20
	20
	15.47%

	
	40
	
	10.10%

	
	160
	
	4.13%



[bookmark: _Hlk162613735]It can be observed that for RU=0%, the NES gain for 20ms SSB period with 20ms/40ms/160ms SIB1 period is 39.34%, 24.4% and 7.4% respectively. The NES gain for 40ms SSB period with 40ms SIB1 is 25.46%. The NES gain for 160ms SSB period with 160ms SIB1 is 7.76%. For low load and medium load, there is still NES gain as shown in the tables. Note that in practical networks, SIB1 period is rarely set to more than 40ms due to the consideration of access latency, especially for low to medium load. So, we have the following observations.

Observation 1: For empty load i.e. RU=0% Cat 2 BS with 8 SSBs, the NES gain for 20ms SSB period with 20ms/40ms/160ms SIB1 period is 39.34%, 24.4% and 7.4% respectively. And for 40ms SSB with 40ms SIB1, the gain is 25.46%. For 160ms SSB with 160ms SIB1 the gain can be 7.76%.

Observation 2: For low load i.e. RU=15% Cat 2 BS with 8 SSBs, the NES gain for 20ms SSB period with 20ms/40ms SIB1 period (typical in practical networks) is 28.77%/17.72% respectively.

Observation 3: For medium load i.e. RU=30% Cat 2 BS with 8 SSBs, the NES gain for 20ms SSB period with 20ms/40ms SIB1 period (typical in practical networks) is 15.47%/10.1% respectively.

Moreover, in the simulation the UL WUS (i.e. the PRACH) configuration is about 60bits. The UL WUS configuration is transmitted by Cell A’s SIB1. According to the power model in TR38.864 [2], the energy increase for Cell A with 20ms/160ms SIB1 period is about 0.38% and 0.07% respectively due to UL WUS configuration provision in Cell A.

Observation 4: The energy increase for Cell A with 20ms/160ms SIB1 period is about 0.38% and 0.07% respectively if UL WUS configuration is transmitted by Cell A’s SIB1.

In the following part, we discuss the mechanism for on-demand SIB1 transmission and corresponding impacts.

3. PHY layer aspects for on-demand SIB1 transmission
In RAN1#116 meeting, RAN1 discussed the target cell of UL WUS transmission and the cell from which the UL WUS configuration is transmitted. The corresponding agreement is shown below.
	Agreement
For discussion purpose, the following assumption will be used in RAN1
· Cell A: A cell that is periodically transmitting at least its own SIB1
· NES Cell: A cell that may transmit SIB1 transmission in response to UL WUS from a UE
For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 studies the following options.
On target cell of UL WUS transmission:
· Option 1: UE transmits UL WUS to NES Cell
· Option 2: UE transmits UL WUS to Cell A
On configuration provision for UL WUS transmission
· Option A: UE obtains the UL WUS configuration from NES Cell
· Option B: UE obtains the UL WUS configuration from Cell A 
Other options are not precluded



In the following section, we discussed the pros and cons for each option and give our views accordingly.
3.1 [bookmark: _Hlk162965277]Configuration provision for UL WUS transmission
In TS38.214, the UE is not expected to receive a PDSCH assigned by a PDCCH with CRC scrambled by SI-RNTI with a TBS exceeding 2976 bits. So the maximum allowed SIB1 size is 2976 bits. The SIB1 provides, among other information, the basic needed information for the UE to transmit uplink initial access channels/signals. As shown in Appendix A, the initial uplink BWP is configured by initialUplinkBWP which is provided by SIB1. The payload size of RACH-ConfigCommon provided by initialUplinkBWP is about tens to hundreds of bits. SIB1 also includes n-TimingAdvanceOffset, tdd-UL-DL-ConfigurationCommon, ss-PBCH-BlockPower and so on. And some higher layer parameters e.g. cellSelectionInfo is also included in SIB1.
For the UL WUS configuration, it may include the RACH-ConfigCommon if we start the UL WUS design as PRACH. And in order to configure the resources for the PRACH transmission, the initial UL BWP configuration should be included in the UL WUS configuration. The PRACH can only be transmitted in uplink or flexible slot, so the TDD pattern should also be included. There maybe some other parameters, thus the expected WUS configuration size is about tens to hundreds of bits from RAN1 perspective.
Observation 5: The expected WUS configuration size can be about tens to hundreds of bits from RAN1 perspective.

Designing a new MIB to carry the WUS configurations will have major changes to the specifications and UE implementation. Designing a new pre-SIB1 to carry WUS configurations is not useful in terms of NES gains. Therefore, WUS configuration provisioning to UE from another cell seems inevitable. And SIB1 and/or SIBx of Cell A can be used for the WUS configuration provisioning depending on the size of UL WUS configurations for one or more NES Cells.
Observation 6: For option A, defining a new MIB or pre-SIB1 for WUS configuration provisioning from NES Cell is not beneficial in terms of NES gains and its specification impact is expected to be large.

Observation 7: Using SIB for WUS configuration provisioning from Cell A is feasible and beneficial in terms of NES gains and its specification impact is expected to be small.

[bookmark: _Hlk162539363]Proposal 1: For the configuration provision for UL WUS transmission, option B is the assumption for further study in RAN1. 

3.2 [bookmark: _Hlk162447354]Target cell of UL WUS transmission and the on-demand SIB1 transmission
For the target cell of UL WUS transmission, there are two options based on the agreements in last meeting.
· Option 1: UE transmits UL WUS to NES Cell
· Option 2: UE transmits UL WUS to Cell A

For the target cell of on-demand SIB1 transmission, there can also be the following options:
· Option X: UE receives on demand SIB1 from NES Cell
· Option Y: UE receives on demand SIB1 from Cell A

For option 2+option X, that is the UE transmits UL WUS to cell A but receives on demand SIB1 from NES Cell, the latency will be high and difficult to accurately estimate, the power consumption of the UE will be high and no NES gain is foreseen. For example, if the cell A received the UL WUS, the cell A need to inform NES cell about the UE request, and wait the NES cell to inform Cell A about the activation of on demand SIB1. After Cell A received this activation, Cell A need also inform the UE about on demand SIB1 transmission. After that, the UE would switch to NES cell and obtain sync on NES cell, and to receive the on demand SIB1. If cell A didn’t receive the UL WUS, then the UE would re-transmit the UL WUS to cell A.
For option 1+option Y, that is the UE transmits UL WUS to NES cell but receives on demand SIB1 from Cell A, it is similar as option 2+option X. Since if the NES Cell received the UL WUS, NES Cell need to inform Cell A about the UE request and wait the cell A to inform NES Cell about the activation of on demand SIB1. After NES Cell received this activation, NES Cell need to inform the UE about on demand SIB1 transmission. After that, the UE would switch to cell A to receive the on demand SIB1.
Observation 8: If UL WUS is sent on a cell different from the cell where UE receives SIB1, high unpredicted latency will exist between the time UL WUS is sent and the time the UE receive SIB1. Additionally, high UE power consumption is expected without clear NES gains compared to other options.
For option 2+option Y, i.e. the UE transmits UL WUS to cell A and receives on demand SIB1 in cell A, and for option 1+option X, i.e. the UE transmits UL WUS to NES cell and receives on demand SIB1 in NES cell, the UE can always stay in one cell and no need to switch to another cell during the on demand SIB1 procedure. The latency is small compare to other options due to no coordination between cells, and it is also beneficial in terms of NES gains because the NES Cell can go to sleep more quickly.
Observation 9: If UL WUS is sent on a cell same as the cell where UE receives SIB1, the UE can always stay in one cell for WUS transmission and SIB1 reception, the latency is small and it is also beneficial in terms of NES gains.
Based on this, we have the following proposal:
Proposal 2: For the target cell of UL WUS transmission and the on-demand SIB1 transmission, RAN1 further focus on the following scenarios:
Scenario A (Option 1+Option X): UE transmits UL WUS to NES Cell and receives on demand SIB1 from NES Cell
Scenario B (Option 2+Option Y): UE transmits UL WUS to Cell A and receives on demand SIB1 from Cell A

3.3 Trigger conditions for UL WUS transmission
	Agreement
For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 to discuss triggering conditions for sending UL-WUS.



For scenario A, this condition can be the RSRP. Because if the RSRP is very low, it means that the UE may not be in the coverage of NES Cell, so the UE does not need to receive the on demand SIB1. The UE requires the on demand SIB1 only if the UE is within the good coverage of NES Cell from RAN1 perspective.
For scenario B, although the on demand SIB1 is transmitted in Cell A, this on demand SIB1 is for NES Cell. It does not make sense to trigger UL WUS for on demand SIB1 if the UE is out of the coverage of the NES Cell. So, the condition can also be the RSRP. That is, if the UE is within the good coverage of NES Cell, then the UE can trigger UL WUS for on demand SIB1.

Observation 10: For scenario A and B, if the UE is out of the coverage of the NES Cell, the UE does not need to trigger UL WUS for on demand SIB1.
Proposal 3: RAN1 to further study the RSRP conditions for sending UL WUS for both scenario A and B.

3.4 PRACH resources configuration
	Agreement
· For study of UL WUS design, consider at least PRACH as a starting point
· FFS: Whether there is dedicated PRACH resource for SIB1 request 
· Other option(s) not precluded



In last meeting, it was agreed to consider at least PRACH as a starting point and FFS the dedicated PRACH resources for SIB1 request. PRACH based SI request is supported for OSI in current specification as shown below. It can be seen that this PRACH resource is dedicated for OSI.
	SI-RequestConfig ::=                SEQUENCE {
    rach-OccasionsSI                    SEQUENCE {
        rach-ConfigSI                       RACH-ConfigGeneric,
        ssb-perRACH-Occasion                ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}
    }                                                                                                       OPTIONAL,   -- Need R
    si-RequestPeriod                    ENUMERATED {one, two, four, six, eight, ten, twelve, sixteen}       OPTIONAL,   -- Need R
    si-RequestResources                 SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources
}

SI-RequestResources ::=             SEQUENCE {
    ra-PreambleStartIndex               INTEGER (0..63),
    ra-AssociationPeriodIndex           INTEGER (0..15)                                                     OPTIONAL,   -- Need R
    ra-ssb-OccasionMaskIndex            INTEGER (0..15)                                                     OPTIONAL    -- Need R
}



A similar reasoning is considered for demanding SIB1 by PRACH. There are two options below:
· Option 1: PRACH resource is dedicated for SIB1 request, i.e. this PRACH resource can not be used for other purpose.
· Option 2: PRACH resource is not dedicated for SIB1 request, i.e. this PRACH resource can be used for other purpose, e.g. the normal RACH procedure after on-demand SIB1 transmission

Specifically, for option 2, the gNB may not be able to differentiate these two purposes after the gNB receives the PRACH. That is. e.g. the gNB does not know whether it is for normal RACH or on demand SIB1. So, the mismatch may happen between gNB and UE. If the gNB think that it is for on demand SIB1 but the UE think it is for normal RACH, then the normal RACH procedure will be failed, so the UE cannot go into the connected mode.

Observation 11: For option 2, i.e. the PRACH resource is not dedicated for SIB1 request, the mismatch between gNB and UE may happen in terms of the purpose for the PRACH.

Proposal 4: For scenario A and B, the dedicated PRACH resource for SIB1 request is the assumption for further study in RAN1.

	Agreement
For the further study on UL WUS configuration among the following options:
· Option 1: Pre-defined UL WUS configuration.
· Option 2: UL WUS configuration that applies to multiple NES cell.
· Option 3: UL WUS configuration that applies to a single NES cell.



For the UL WUS configuration, three options are listed for further study in RAN1.
For option 1, it depends on the detailed parameters in the UL WUS configuration. Since the IEs carried by the SIB1 are not pre-defined i.e., fixed parameters, nor common between cells A and NES cells. Then we do not see a global case, where this option is feasible. E.g. the SSB power IE carried in the SIB1 cannot be fixed nor common, in general, between cell A and NES cell. Because typically the NES Cell is a capacity cell while the Cell A is a coverage cell, the SSB power between NES Cell and Cell A may be different.
For option 2, it also depends on whether the detailed parameter in the WUS configuration can be common for multiple NES Cells. E.g. if the coverage of these NES Cells is the same then the PRACH format can be the same for these NES Cells.
For option 3, it may happen when there is only one NES Cell within the coverage of cell A. So, we think the UL WUS configuration should apply to at least NES Cell.
Based on that, we think RAN1 should first study the detailed parameters in the UL WUS configuration, then to further study whether the parameter can be pre-defined or can be applied to one or more NES Cell(s).
Proposal 5: RAN1 to first identify the detailed parameter(s) in the UL WUS configuration for both scenario A and B prior to conclude whether the parameter can be pre-defined and/or can be applied to one or multiple NES Cell.

3.5 Feedback from gNB in response to the SIB1 request
	Agreement
For the study of on-demand SIB1 for idle/inactive mode UE, RAN1 to further study whether feedback from gNB in response to the SIB1 request is supported including associated details.



For the feedback from gNB in response to the SIB1 request, there are two alternatives. One simple alternative is that the UE expects to monitor DCI 1_0 with SI-RNTI which is used to schedule the PDSCH carrying the SIB1. So, the latency between the time UL WUS is sent and the time the UE receive SIB1 can be reduced and more power can be saved especially for scenario A. Another alternative is that, the UE expects to monitor DCI 1_0 with RA-RNTI which is used to schedule the PDSCH carrying the RAR.

Proposal 6: For both scenario A and B after the UE transmits the PRACH to request SIB1, RAN1 to further study the follows:
· Alt 1: the UE expects to monitor DCI 1_0 with SI-RNTI scheduling the on demand SIB1
· Alt2: the UE expects to monitor DCI 1_0 with RA-RNTI scheduling the RAR
· FFS the timing for the potential response from gNB

3.6 Paging on NES cell
In last meeting, paging was discussed and the corresponding FL proposal is below.
	FL Proposal 2-2-v1
· RAN1 to further study the following scenarios for the design of the UL WUS on-demand SIB1 procedure
· Scenario 1: UE requests SIB1 to camp and perform idle mode operation (e.g., cell resection, paging) on NES cell.
· Scenario 2: UE requests SIB1 to perform RRC connection setup (for transition from idle/inactive state to connected state) and to perform RRC connected mode operation in NES cell.
FL Proposal 4-1-v4
For the study of procedures and signaling for UE operation in idle/inactive mode on a NES cell with on-demand SIB1, RAN1 to discuss at least the following aspects: 
· Details of the UL WUS configuration
· Details of UL WUS transmission from UE (for requesting SIB1) 
· SIB1 reception details and SIB1 PDCCH monitoring from UE side for receiving the requested SIB1
· Details of initial access/RACH procedure
· [DCI 1_0 reception with CRC scrambled by P-RNTI]
· [OSI reception]  



There are two options for paging in NES Cell.
Option 1: paging is allowed in NES Cell. That is, UE is required to monitor DCI 1_0 with P-RNTI in NES Cell.
Option 2: paging is not allowed in NES Cell. That is, UE is not required to monitor DCI 1_0 with P-RNTI in NES Cell.

According to TS 38.300, paging allows the network to reach UEs in RRC_IDLE and in RRC_INACTIVE state through Paging messages, and to notify UEs in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state of system information change and ETWS/CMAS indications through Short Messages. Both Paging messages and Short Messages are addressed with P-RNTI on PDCCH, while the former is sent on PCCH, the latter is sent over PDCCH directly.
In option 2, the UE is not required to monitor DCI 1_0 with P-RNTI in NES Cell. This might be beneficial in terms of NES gains for NES Cell for both scenario A and B, since NES Cell does not need to send this DCI and also the corresponding PDSCH carrying the paging message. However, in this case, the UE will need assistance from cell A to know whether the system information of NES Cell is changed or not. Additionally, in practical, paging itself may not be sent such frequently so the NES gain on NES cell from saving paging may not be promising. 
In option 1, the UE is required to monitor DCI 1_0 with P-RNTI in NES Cell. So, the system information change procedure can be the same as the legacy. Smaller spec impact may be expected. Additionally, the interaction for reception of paging between two cells could be reduced, which may ease the UE efforts during camping.
Further study could be beneficial for understanding the pros and cons of each option, considering network energy saving, UE complexity and specification impact. However, note the progress may also need to involve RAN2 expertise and the study of paging in general can also be part of the WI task.
Proposal 7: Paging and system information change are aspects that can be further studied, as part of the study phase outcome, or part of WI task.

4. Conclusions
The paper discussed how to design on demand SIB1, with the following observations and proposals:
Observation 1: For empty load i.e. RU=0% Cat 2 BS with 8 SSBs, the NES gain for 20ms SSB period with 20ms/40ms/160ms SIB1 period is 39.34%, 24.4% and 7.4% respectively. And for 40ms SSB with 40ms SIB1, the gain is 25.46%. For 160ms SSB with 160ms SIB1 the gain can be 7.76%.

Observation 2: For low load i.e. RU=15% Cat 2 BS with 8 SSBs, the NES gain for 20ms SSB period with 20ms/40ms SIB1 period (typical in practical networks) is 28.77%/17.72% respectively.

Observation 3: For medium load i.e. RU=30% Cat 2 BS with 8 SSBs, the NES gain for 20ms SSB period with 20ms/40ms SIB1 period (typical in practical networks) is 15.47%/10.1% respectively.

Observation 4: The energy increase for Cell A with 20ms/160ms SIB1 period is about 0.38% and 0.07% respectively if UL WUS configuration is transmitted by Cell A’s SIB1.

Observation 5: The expected WUS configuration size can be about tens to hundreds of bits from RAN1 perspective.

Observation 6: For option A, defining a new MIB or pre-SIB1 for WUS configuration provisioning from NES Cell is not beneficial in terms of NES gains and its specification impact is expected to be large.

Observation 7: Using SIB for WUS configuration provisioning from Cell A is feasible and beneficial in terms of NES gains and its specification impact is expected to be small.

Observation 8: If UL WUS is sent on a cell different from the cell where UE receives SIB1, high unpredicted latency will exist between the time UL WUS is sent and the time the UE receive SIB1. Additionally, high UE power consumption is expected without clear NES gains compared to other options.
Observation 9: If UL WUS is sent on a cell same as the cell where UE receives SIB1, the UE can always stay in one cell for WUS transmission and SIB1 reception, the latency is small and it is also beneficial in terms of NES gains.

Observation 10: For scenario A and B, if the UE is out of the coverage of the NES Cell, the UE does not need to trigger UL WUS for on demand SIB1.
Observation 11: For option 2, i.e. the PRACH resource is not dedicated for SIB1 request, the mismatch between gNB and UE may happen in terms of the purpose for the PRACH.

Proposal 1: For the configuration provision for UL WUS transmission, option B is the assumption for further study in RAN1. 
Proposal 2: For the target cell of UL WUS transmission and the on-demand SIB1 transmission, RAN1 further focus on the following scenarios:
Scenario A (Option 1+Option X): UE transmits UL WUS to NES Cell and receives on demand SIB1 from NES Cell
Scenario B (Option 2+Option Y): UE transmits UL WUS to Cell A and receives on demand SIB1 from Cell A

Proposal 3: RAN1 to further study the RSRP conditions for sending UL WUS for both scenario A and B.

Proposal 4: For scenario A and B, the dedicated PRACH resource for SIB1 request is the assumption for further study in RAN1.

Proposal 5: RAN1 to first identify the detailed parameter(s) in the UL WUS configuration for both scenario A and B prior to conclude whether the parameter can be pre-defined and/or can be applied to one or multiple NES Cell.

Proposal 6: For both scenario A and B after the UE transmits the PRACH to request SIB1, RAN1 to further study the follows:
· Alt 1: the UE expects to monitor DCI 1_0 with SI-RNTI scheduling the on demand SIB1
· Alt2: the UE expects to monitor DCI 1_0 with RA-RNTI scheduling the RAR
· FFS the timing for the potential response from gNB

Proposal 7: Paging and system information change are aspects that can be further studied, as part of the study phase outcome, or part of WI task.
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The initial uplink BWP is configured by initialUplinkBWP which is provided by SIB1.

	SIB1 message

SIB1 ::=        SEQUENCE {
    ...
    servingCellConfigCommon             ServingCellConfigCommonSIB                                      OPTIONAL,   -- Need R
...
}
ServingCellConfigCommonSIB information element
ServingCellConfigCommonSIB ::=      SEQUENCE {
    downlinkConfigCommon                DownlinkConfigCommonSIB,
    uplinkConfigCommon                  UplinkConfigCommonSIB                                       OPTIONAL, -- Need R
    supplementaryUplink                 UplinkConfigCommonSIB                                       OPTIONAL, -- Need R
    ...
}
UplinkConfigCommonSIB information element
UplinkConfigCommonSIB ::=               SEQUENCE {
    frequencyInfoUL                         FrequencyInfoUL-SIB,
    initialUplinkBWP                        BWP-UplinkCommon,
    timeAlignmentTimerCommon                TimeAlignmentTimer
}
BWP-UplinkCommon information element
BWP-UplinkCommon ::=                SEQUENCE {
    genericParameters                   BWP,
    rach-ConfigCommon                   SetupRelease { RACH-ConfigCommon }                                      OPTIONAL,   -- Need M
    pusch-ConfigCommon                  SetupRelease { PUSCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    pucch-ConfigCommon                  SetupRelease { PUCCH-ConfigCommon }                                     OPTIONAL,   -- Need M
...
}
BWP information element
BWP ::=                             SEQUENCE {
    locationAndBandwidth                INTEGER (0..37949),
    subcarrierSpacing                   SubcarrierSpacing,
    cyclicPrefix                        ENUMERATED { extended }                                                 OPTIONAL    -- Need R
}
RACH-ConfigCommon information element
RACH-ConfigCommon ::=               SEQUENCE {
    rach-ConfigGeneric                  RACH-ConfigGeneric,
    totalNumberOfRA-Preambles           INTEGER (1..63)                                                     OPTIONAL,   -- Need S
    ssb-perRACH-OccasionAndCB-PreamblesPerSSB   CHOICE {
        oneEighth                                   ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        oneFourth                                   ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        oneHalf                                     ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        one                                         ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},
        two                                         ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32},
        four                                        INTEGER (1..16),
        eight                                       INTEGER (1..8),
        sixteen                                     INTEGER (1..4)
    }                                                                                                       OPTIONAL,   -- Need M

    groupBconfigured                    SEQUENCE {
        ra-Msg3SizeGroupA                   ENUMERATED {b56, b144, b208, b256, b282, b480, b640,
                                                        b800, b1000, b72, spare6, spare5,spare4, spare3, spare2, spare1},
        messagePowerOffsetGroupB            ENUMERATED { minusinfinity, dB0, dB5, dB8, dB10, dB12, dB15, dB18},
        numberOfRA-PreamblesGroupA          INTEGER (1..64)
    }                                                                                                       OPTIONAL,   -- Need R
    ra-ContentionResolutionTimer            ENUMERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64},
    rsrp-ThresholdSSB                       RSRP-Range                                                      OPTIONAL,   -- Need R
    rsrp-ThresholdSSB-SUL                   RSRP-Range                                                      OPTIONAL,   -- Cond SUL
    prach-RootSequenceIndex                 CHOICE {
        l839                                    INTEGER (0..837),
        l139                                    INTEGER (0..137)
    },
    msg1-SubcarrierSpacing                  SubcarrierSpacing                                               OPTIONAL,   -- Cond L139
    restrictedSetConfig                     ENUMERATED {unrestrictedSet, restrictedSetTypeA, restrictedSetTypeB},
    msg3-transformPrecoder                  ENUMERATED {enabled}                                            OPTIONAL,   -- Need R
    ...,
    [[
    ra-PrioritizationForAccessIdentity-r16  SEQUENCE {
        ra-Prioritization-r16                   RA-Prioritization,
        ra-PrioritizationForAI-r16              BIT STRING (SIZE (2))
    }                                                                                                       OPTIONAL,   -- Cond InitialBWP-Only
    prach-RootSequenceIndex-r16             CHOICE {
        l571                                    INTEGER (0..569),
        l1151                                   INTEGER (0..1149)
    }   OPTIONAL   -- Need R
    ]],
    [[
    ra-PrioritizationForSlicing-r17         RA-PrioritizationForSlicing-r17                          OPTIONAL,   -- Cond InitialBWP-Only
    featureCombinationPreamblesList-r17     SEQUENCE (SIZE(1..maxFeatureCombPreamblesPerRACHResource-r17)) OF FeatureCombinationPreambles-r17 OPTIONAL -- Cond AdditionalRACH-AndRedCap
    ]]
}

-- TAG-RACH-CONFIGCOMMON-STOP
-- ASN1STOP
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If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG
-	When the procedures are applied for MCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG respectively.
-	When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG.
A UE configured for operation in bandwidth parts (BWPs) of a serving cell, is configured by higher layers for the serving cell a set of at most four bandwidth parts (BWPs) for receptions by the UE (DL BWP set) in a DL bandwidth by parameter BWP-Downlink or by parameter initialDownlinkBWP with a set of parameters configured by BWP-DownlinkCommon and BWP-DownlinkDedicated, and a set of at most four BWPs for transmissions by the UE (UL BWP set) in an UL bandwidth by parameter BWP-Uplink or by parameter initialUplinkBWP with a set of parameters configured by BWP-UplinkCommon and BWP-UplinkDedicated. 
For operation with shared spectrum channel access, a UE expects that the BWP configured by the parameter initialUplinkBWP provided in UplinkConfigCommonSIB is mapped to only a single RB set.
If a UE is not provided initialDownlinkBWP, an initial DL BWP is defined by a location and number of contiguous PRBs, starting from a PRB with the lowest index and ending at a PRB with the highest index among PRBs of a CORESET for Type0-PDCCH CSS set, after puncturing if any [4, TS 38.211], and a SCS and a cyclic prefix for PDCCH reception in the CORESET for Type0-PDCCH CSS set; otherwise, the initial DL BWP is provided by initialDownlinkBWP. For operation on the primary cell or on a secondary cell, a UE is provided an initial UL BWP by initialUplinkBWP. If the UE is configured with a supplementary UL carrier, the UE can be provided an initial UL BWP on the supplementary UL carrier by initialUplinkBWP.
If a UE has dedicated BWP configuration, the UE can be provided by firstActiveDownlinkBWP-Id a first active DL BWP for receptions and by firstActiveUplinkBWP-Id a first active UL BWP for transmissions on a carrier of the primary cell. 
For each DL BWP or UL BWP in a set of DL BWPs or UL BWPs, respectively, the UE is provided the following parameters for the serving cell as defined in [4, TS 38.211] or [6, TS 38.214]:
-	a SCS by subcarrierSpacing
-	a cyclic prefix by cyclicPrefix
-	a common RB  and a number of contiguous RBs  provided by locationAndBandwidth that indicates an offset  and a length  as RIV according to [6, TS 38.214], setting , and a value  provided by offsetToCarrier for the subcarrierSpacing
-	an index in the set of DL BWPs or UL BWPs by respective BWP-Id
-	a set of BWP-common and a set of BWP-dedicated parameters by BWP-DownlinkCommon and BWP-DownlinkDedicated for the DL BWP, or BWP-UplinkCommon and BWP-UplinkDedicated for the UL BWP [12, TS 38.331]
For unpaired spectrum operation, a DL BWP from the set of configured DL BWPs with index provided by BWP-Id is linked with an UL BWP from the set of configured UL BWPs with index provided by BWP-Id when the DL BWP index and the UL BWP index are same. For unpaired spectrum operation, a UE does not expect to receive a configuration where the center frequency for a DL BWP is different than the center frequency for an UL BWP when the BWP-Id of the DL BWP is same as the BWP-Id of the UL BWP.
[bookmark: _Hlk535002764]For each DL BWP in a set of DL BWPs of the PCell, a UE can be configured CORESETs for every type of CSS sets and for USS as described in clause 10.1. The UE does not expect to be configured without a CSS set on the PCell in the active DL BWP.
If a UE is provided controlResourceSetZero and searchSpaceZero in PDCCH-ConfigSIB1 or PDCCH-ConfigCommon, the UE determines a CORESET for a search space set from controlResourcesetZero as described in clause 13 and for Tables 13-0 through 13-10, and determines corresponding PDCCH monitoring occasions as described in clause 13 and for Tables 13-11 through 13-15. If the active DL BWP is not the initial DL BWP, the UE determines PDCCH monitoring occasions for the search space set only if the CORESET bandwidth is within the active DL BWP and the active DL BWP has same SCS configuration and same cyclic prefix as the initial DL BWP.
For each UL BWP in a set of UL BWPs of the PCell, or of the PUCCH-SCell, or of the PUCCH-sSCell the UE is configured resource sets for PUCCH transmissions as described in clause 9.2.1. 
<omit>




