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This tdoc is to present our analysis and proposals for draft CRs and higher layer signalling for NCR, MC-Enh and BWP without restriction (details in RP-230805).

BWP without restriction
In RAN#99 meeting, the following WID is approved for BWP without restriction. In this contribution, we provide our initial views for the spec support for BWP without restriction in NR, from RAN1 perspective.
	The work item includes following objectives: 
· For Option A 
· Study and specify if any clarifications of the existing requirements are needed, e.g., applicability of requirements, conditions of gap configuration etc. (RAN4)
· For Option B-1-1
· Specify support of BM/RLM/BFD based on SSB outside the active BWP without interruptions (RAN4, RAN2, RAN1)
· For Option C 
· Specify support of BM/RLM/BFD based on NCD-SSB within active BWP for non-RedCap UEs (RAN4, RAN2, RAN1)
· For Option B-1-2 
· Specify support of BM/RLM/BFD based on SSB outside the active BWP with interruptions with the following conditions (RAN4, RAN2, RAN1):
· The UE shall be allowed to use B-1-2 only if there is no CSI-RS, no NCD SSB and no CD SSB configured for RLM/BM/BFD in the active BWP of the corresponding carrier(s) to be measured; and
· UE shall support option (C) NCD-SSB (subject to IoDT availability). 
· The interruption related requirements will be decided and specified in RAN4.

The expected RAN2 impacts are the RRC configuration signalling for the above options, and the capability signalling aspects.



BFD-RS configuration for BWP without restriction
Based on the agreed WID, in RAN1, we need to specify the support of BM/RLM/BFD based on SSB outside the active BWP without interruptions (Option B-1-1 and Option B-1-2), NCD-SSB within active BWP for non-RedCap UEs (Option-C). From RAN1 spec perspective, we do not distinguish SSB for CD or NCD cases, but, in explicit manner for BFD-RS configuration, the SSB based configuration seems not to be supported in RAN1 spec (as shown in the following).
	TS 38.213 (v17.5.0) Section 6	Link recovery procedures
A UE can be provided, for each BWP of a serving cell, a set  of periodic CSI-RS resource configuration indexes by failureDetectionResourcesToAddModList and a set  of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by candidateBeamRSList or candidateBeamRSListExt or candidateBeamRSSCellList for radio link quality measurements on the BWP of the serving cell. Instead of the sets  and , for each BWP of a serving cell, the UE can be provided respective two sets  and  of periodic CSI-RS resource configuration indexes by failureDetectionSet1 and failureDetectionSet2 that can be activated by a MAC CE [11 TS 38.321] and corresponding two sets  and  of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by candidateBeamRS-List and candidateBeamRS-List2, respectively, for radio link quality measurements on the BWP of the serving cell. The set  is associated with the set  and the set  is associated with the set .


Based on the guidance of this WID, we need to introduce SSB into q_0 as BFD-RS configuration. Therefore, we have the following proposed text proposal (TP) as follows. The details of the related UE capability can be found in our companion contribution [1].
Proposal 2-1: Adopt the following TP for Clause 6 {Link recovery procedures} in TS 38.213. 
	A UE can be provided, for each BWP of a serving cell, a set  of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes, with subjective to UE capability, by failureDetectionResourcesToAddModList and a set  of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by candidateBeamRSList or candidateBeamRSListExt or candidateBeamRSSCellList for radio link quality measurements on the BWP of the serving cell. Instead of the sets  and , for each BWP of a serving cell, the UE can be provided respective two sets  and  of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes, with subjective to UE capability, by failureDetectionSet1 and failureDetectionSet2 that can be activated by a MAC CE [11 TS 38.321] and corresponding two sets  and  of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by candidateBeamRS-List and candidateBeamRS-List2, respectively, for radio link quality measurements on the BWP of the serving cell. The set  is associated with the set  and the set  is associated with the set .
<Unchanged part omitted>


It should be noticed that, from RRC/MAC-CE signaling perspective, in the BFD-RS configuration/activation, any further update may not be needed, due to the fact, from signaling perspective, SSB index(es) can be explicitly configured in BFD-RS set in RRC level. 
Then, for implicit manner of determining BFD-RS, considering the UE should track TRS for PDCCH demodulation based on QCL rule, further update for implicit manner may not be quite essential. But, we are open to have some further discussion, if the corresponding necessity is justified.
RLM in BWP without restriction 
In the current spec, it is restricted that the UE is required to only measure the RS in the active BWP for RLM. For Option B-1-1 and Option B-1-2, the UE can support SSB outside of the active BWP for RLM without or with interpretation, respectively. Therefore, the current restriction should be changed for such UE and it is applied to legacy UE. The following TP is proposed.
Proposal 2-2: Adopt the following TP for Clause 5 {Radio link monitoring} in TS 38.213. 
	The downlink radio link quality of the primary cell is monitored by a UE for the purpose of indicating out-of-sync/in-sync status to higher layers. The UE is not required to monitor the downlink radio link quality in DL BWPs other than the active DL BWP, as described in clause 12, on the primary cell, if the UE does not report [rlm-SSBoutaBWP]. If the active DL BWP is the initial DL BWP and for SS/PBCH block and CORESET multiplexing pattern 2 or 3, as described in clause 13, the UE is expected to perform RLM using the associated SS/PBCH block when the associated SS/PBCH block index is provided by RadioLinkMonitoringRS.
If the UE is configured with a SCG, as described in [12, TS 38.331], and the parameter rlf-TimersAndConstants is provided by higher layers and is not set to release, the downlink radio link quality of the PSCell of the SCG is monitored by the UE for the purpose of indicating out-of-sync/in-sync status to higher layers. The UE is not required to monitor the downlink radio link quality in DL BWPs other than the active DL BWP on the PSCell if the UE does not report [rlm-SSBoutaBWP].
<Unchanged part omitted>
If a UE is configured with multiple DL BWPs for a serving cell and the UE does not report [rlm-SSBoutaBWP], the UE performs RLM using the RS(s) corresponding to resource indexes provided by RadioLinkMonitoringRS for the active DL BWP or, if RadioLinkMonitoringRS is not provided for the active DL BWP, using the RS(s) provided for the active TCI state for PDCCH receptions in CORESETs on the active DL BWP. 



NCR
Remaining issues on RRC parameters for NCR
In RAN1#112 meeting, the LS in [1] including RRC and MAC CE parameters has been sent to RAN2 according to RAN1’s progress below: 
	Agreement
The RRC parameters and MAC CE parameters in R1-2302113 are agreed. LS to RAN2 is agreed in R1-2302227.


In RAN1#112bis-e meeting, the RRC parameter list is further updated with several remaining issues including number of fields in DCI, value range of periodicity for periodic beam indication. 
	Agreement
R1-2304238 captures the higher layers parameters for the following Rel-18 work items and TEI that are considered stable from RAN1 perspective:
· NR network-controlled repeaters (NR_netcon_repeater-Core)
· Enhancement of NR Dynamic Spectrum Sharing (NR_DSS_enh)
· Multi-carrier enhancements for NR (NR_NC_enh-Core)
· BandWidth Part operation without restriction in NR (BWP_wor)
· 1-symbol PRS (TEI18)
Note: The updates in the list as compared to the already communicated higher layer parameters to RAN2/RAN3 are highlighted in blue.
Note: R1-2304221 captures all the discussed higher layers parameters including the stable and unstable ones.


In this section, the remaining issues of RRC parameters are discussed based on the latest RRC parameter list in [2].
Periodicity for periodic beam indication
In RAN1#112bis-e meeting, the periodicity of periodic and semi-persistent beam indication has been discussed and the following rows are considered as stable.
	Row index
	Sub-feature group
	Parameter name
	Field descriptions
	Value range

	Row 13
	Periodic beam information 
	ncr-periodicity
	Indicates the periodicity for the list of forwarding resource;
	[CHOICE{ ENUMERATED {sl1, sl2, sl4, sl5, sl8, sl10, sl16, sl20, sl32, sl40, sl64, sl80, sl128, sl160, sl256, sl320, sl512, sl640, sl1024, sl1280, sl2560, sl5120, sl10240}; 
ENUMERATED {ms1, ms2, ms4, ms5, ms8, ms10, ms16, ms20, ms32, ms40, ms64, ms80, ms128, ms160, ms256, ms320, ms512, ms640, ms1024, ms1280, ms2560, ms5120, ms10240}} ]

	Row 43
	Semi-persistent beam information
	ncr-periodicity
	Indicates the periodicity for the list of forwarding resource;
	CHOICE{ ENUMERATED {sl1, sl2, sl4, sl5, sl8, sl10, sl16, sl20, sl32, sl40, sl64, sl80, sl128, sl160, sl256, sl320, sl512, sl640, sl1024, sl1280, sl2560, sl5120, sl10240}; 
ENUMERATED {ms1, ms2, ms4, ms5, ms8, ms10, ms16, ms20, ms32, ms40, ms64, ms80, ms128, ms160, ms256, ms320, ms512, ms640, ms1024, ms1280, ms2560, ms5120, ms10240}} 



According to the table above, there is a remaining bracket in the value range of periodicity for periodic beam indication, but it’s removed  for that of semi-persistent beam indication. From configuration perspective, there is no reason to define different value ranges of periodicity for periodic and semi-persistent, and alignment can be simply achieved by confirming the value range of periodicity for periodic beam indication and remove the bracket.  
Proposal 3-1:  In Row 13, Column K, confirm the value range of periodicity for periodic beam indication and remove the bracket.
Number of fields for aperiodic beam indication
In RAN1#112bis-e-meeting, the following agreement has been made regarding how to configure the number of time resource fields in DCI.
	Agreement
For the aperiodic beam indication via DCI 5-0, the following option is supported:
· Option-4:
· The DCI size of DCI Format 5-0 is implicitly determined by the RRC configuration with the maximum value as 128.
· The [maximum] number of fields for time resource indication (Tmax) is explicitly configured by dedicated RRC parameter with the maximum value as [16] or [32].
· FFS: How to support and address an actual number of fields for time resource indication is smaller than the configured maximum number.



Although the corresponding parameter are marked as stable, there are still remaining issues on the details of the newly agreed RRC parameter numberOfFields in Row 54 as highlighted in the agreement above:
· Value range: For down-selection between 16 and 32 for the maximum value of numberOfFields, assuming that 32 fields of time indication are included in DCI, and the DCI size is 128 bits, it means that the total bitwidth of beam index field and time indication field is only 4 bits, e.g. 1 bit for beam index field and 3 bits for time indication field, resulting in at most 8 different time resources configured in RRC time resource list, which is far less than the 32 time indication fields. In other words, 32 is not feasible as the maximum value of the RRC parameter numberOfFields.
· Description field: Regarding whether to keep “maximum” or not, it seems not necessary from our side since this value numberOfFields is used to determine how many fields are included in the DCI. Then, the DCI size can be derived based on our agreement before the decoding. In this way, keeping the terminology “maximum” may be a bit misleading. Meanwhile, according to the discussion in last meeting, the essential issue only is whether to introduce additional optimization on the validity of indication, which is covered by the FFS.
· Remaining FFS: Regarding the FFS, it’s mainly to address the issue that only some of the time indication fields are used for beam indication, which might probably be based on the UE’s traffic. To ensure the dynamic requirements on the actual number of fields in different scenarios, it’s better to explicitly indicate the actual number of fields in relatively dynamic signalling, e.g. DCI or MAC CE, so that gNB can dynamically configure different actual number of fields for the dynamic UE’s traffic.
Proposal 3-2: For the aperiodic beam indication via DCI 5-0, 
· In Row 54, Column J, remove “[maximum]” from the description
· In Row 54, Column K, change “TBD” to 16
· Explicitly configure the actual number of fields in DCI or MAC CE
Discussion on draft CR for NCR
Text proposal for timing
In Rel-18 NCR SI phase, the following agreement about NCR timing is achieved and captured into TR 38.867.
	Agreement
For the timing of NCR, the following assumption is captured into TR 38.867.
· The DL receiving timing of the NCR-Fwd is aligned with the DL receiving timing of the NCR-MT.
· The UL transmitting timing of the NCR-Fwd is aligned with the UL transmitting timing of the NCR-MT.
· The DL transmitting timing of the NCR-Fwd is delayed after the DL receiving timing of the NCR-MT (or the NCR-Fwd) by the internal delay; 
· The UL receiving timing of the NCR-Fwd is advanced before the UL transmitting timing of the NCR-MT (or the NCR-Fwd) by the internal delay. 



In RAN1#112bis-e meeting, the text regarding NCR timing in the draft CR 38.213 was discussed and ultimately deleted due to differences in views among companies.
The first issue is which Tx timing of the control link is used as the reference for Tx timing of the backhaul link since the control link has different Tx timings, i.e. Tx timings are different for PRACH and other UL transmissions. 

As specified in TS 38.211, uplink frame number  for transmission from the UE (NCR-MT) shall start  before the start of the corresponding downlink frame at the UE (NCR-MT) where  and  are given by clause 4.2 of TS 38.213, except for msgA transmission on PUSCH where  shall be used. The timing advance value  is also assumed for RA preamble as described in TS 38.211. 
According to above spec description, at a given time point, there could be 3 cases for the Tx timing of NCR-MT:
· Case 1: When NCR-MT transmits PRACH or MsgA PUSCH, ;
· Case 2: When NCR-MT transmits other UL transmission, NTA is given by timing advance command;
· Case 3: When NCR-MT does not transmit UL transmission, there is no such timing for NCR-MT.
In SI phase, it has been agreed that the UL Tx timing of NCR-Fwd is aligned with the UL timing of NCR-MT, however, it’s not clear what’s the UL Tx timing of NCR-Fwd when NCR-MT does not transmit UL transmission (i.e. Case 3). Given that NCR-Fwd is simply amplify-and-forwarding signals without storing signals, the timing of NCR-Fwd is only used to correctly apply the beam indication along with the implicit ON-OFF determination, it’s natural that NCR-Fwd can always follow the UL timing of NCR-MT determined by timing advance command irrespective whether/which signal/channel is transmitted by NCR-MT.
The second issue is whether to capture the description of Tx timing and Rx timing on the access link. In our opinion, in order to define the timing of NCR more clearly, the methods for determining the timing of both the access link and the backhaul link should be captured into TS 38.213.
Proposal 3-3: Adopt the following TP for NCR timing in TS 38.213.

	20	Network controlled repeater
When the NCR-MT performs a link recovery procedure as described in Clause 6, the NCR-Fwd does not transmit or receive until the link recovery procedure is complete [11 TS 38.321].
The reception timing on the backhaul link and on the control link is same. The transmission timing on the backhaul link is determined by the timing advance command applied for the UL transmission of control link. A time for transmissions on the access link incurs an NCR-specific delay relative to a time for receptions on the backhaul link. The NCR-Fwd advances by the NCR-specific delay a time for receptions on the access link relative to a time for transmissions on the backhaul link.
The NCR can be provided, through the NCR-MT, tdd-UL-DL-ConfigurationCommon and, additionally, tdd-UL-DL-ConfigurationDedicated. The NCR-Fwd receives on the backhaul link or transmits on the access link only in symbols indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. The NCR-Fwd receives on the access link or transmits on the backhaul link only in symbols indicated as uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.



Text proposal for priority flag
In RAN1#112bis-e meeting, the following agreement is implemented in the draft CR R1-2304197[3] of TS 38.213.
	Agreement
A priority flag is introduced per list of periodic and semi-persistent indications. The flag gives priority to periodic and semi-persistent indications over aperiodic indications. Additionally, the following applies:
· If there is conflict among beam indication from different type of indication, the order of priority is defined as: Aperiodic beam indication > semi-persistent beam indication > periodic beam indication.
· No conflict is expected between periodic beam indications 
· No conflict is expected between semi-persistent indications
· If there is conflict between two aperiodic indications, the latest indication is prioritized.


During the CR review, it’s identified that the above agreement is contradictory when 3 different types of beam indications overlap with each other. 
Assume that the following 3 indications are overlapped in a set of symbols:
· Indication 1: Periodic beam indication with priority flag
· Indication 2: Semi-persistent beam indication without priority flag
· Indication 3: Aperiodic beam indication
According to the main bullet of the agreement, periodic beam indication with priority flag has higher priority than aperiodic beam indication, i.e. Indication 1 > Indication 3; however, according to the sub-bullet, semi-persistent beam indication has higher priority than periodic beam indication no matter whether there is priority or not, and aperiodic beam indication has higher priority than semi-persistent beam indication without priority flag, i.e. Indication 3 > Indication 2 >  Indication 1. Then it turns out that (Indication 1 > Indication 3) is contradictory with (Indication 3 > Indication 2 > Indication 1).
The simplest way to resolve the issue is to avoid the conflict between periodic beam indication and semi-persistent beam indication, there is no reason to configure overlapping time resources for periodic and semi-persistent beam indication, since both periodic and semi-persistent beam indication are RRC configurable.
Proposal 3-4: No collision between periodic and semi-persistent beam indication is supported with adaptation of the following TP for priority flag in TS 38.213.
	20	Network controlled repeater

If 
-	a first time resource provided by NCR-SemiPersistentFwdResourceSet is indicated by a MAC CE command and is associated with a first beam index, and 
-	a second time resource is provided by NCR-PeriodicFwdResourceSet and is associated with a second beam index, and 
-    the first time resource overlaps with the second time resource in a set of symbols, and
the NCR applies the first beam index for transmissions or receptions on the access link in the set of symbols. 
If 
-	a first time resource is provided by NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet and is associated with a first beam index, and 
-	a second time resource is indicated by DCI format 2_8 and is associated with a second beam index provided by the DCI format 2_8, and
-    the first time resource overlaps with the second time resource in a set of symbols,
the NCR applies, for transmissions or receptions on the access link in the set of symbols, 
-	the first beam index if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet includes priorityFlag, and
-	the second beam index if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet does not include priorityFlag.
The NCR does not expect overlapping time resources provided by either NCR-PeriodicFwdResourceSet and/or NCR-SemiPersistentFwdResourceSet to be associated with different beam indexes.



Text proposal for actual number of fields
In RAN1#112bis-e-meeting, the following agreement has been made regarding how to configure the number of time resource fields in DCI.
	Agreement
For the aperiodic beam indication via DCI 5-0, the following option is supported:
· Option-4:
· The DCI size of DCI Format 5-0 is implicitly determined by the RRC configuration with the maximum value as 128.
· The [maximum] number of fields for time resource indication (Tmax) is explicitly configured by dedicated RRC parameter with the maximum value as [16] or [32].
· FFS: How to support and address an actual number of fields for time resource indication is smaller than the configured maximum number.




For the FFS part, to ensure the dynamic requirements on the actual number of fields in different scenarios, it’s better to explicitly indicate the actual number of fields in relatively dynamic signalling, e.g. DCI, so that gNB can dynamically configure different actual number of fields for the dynamic UE’s traffic. Then a TP is proposed on top of the draft CR R1-2304264[4].
Proposal 3-5: Adopt the following TP for actual number of fields in TS 38.212.
	7.3.1.3.9	Format 2_8
DCI format 2_8 is used for notifying the aperiodic beam indication and associated time resources 
The following information is transmitted by means of the DCI format 2_8 with CRC scrambled by NCR-RNTI:
-	Beam index 1, Beam index 2, …, Beam index N
	The bitwidth of each beam index field is determined by the higher layer parameter ncr-AperiodicBeamFieldWidth.
-	Time resource indication 1, Time resource indication 2, …, Time resource indication N
	The bitwidth of each time resource indication field is determined by max, where  is the number of time domain resources configured by ncr-AperiodicFwdConfig. The bit field indexes of a time resource indication field are mapped to the time domain resources configured by ncr-AperiodicFwdConfig according to an ascending order of a resource identity configured by ncr-AperiodicFwdTimeResourceId, with the bit field index 0 mapped to the time resource with the smallest resource identity.
-	Actual number of fields N’
	The actual number of fields N’ is not larger than N. The first N’ beam index fields are valid.
The N beam indexes are sequentially associated with the N time resource indications with one to one mapping.  N is configured by the higher layer parameter numberOfFields. The size of DCI format 2_8 is up to 128 bits.




MC-Enh
RRC signalling for multi-cell scheduling
In RAN1#112bis-e meeting, the RRC signalling for the multi-cell scheduling was discussed. Lots of the RRC signalling have been stable and sent to RAN2. There are still some RRC signalling under discussion, which is captured in R1-2304221. In this section, our views on the RRC signalling for multi-cell scheduling are provided  
It was agreed that at most 4 multi-cell scheduling sets can be configured for a UE in a PUCCH group. The multi-cell scheduling sets are configured by a list. In the current RRC signalling structure, only the parameter of adding list is included. In general, the release list should also be included so that the network can release one or more set from the existing set list. For the release list, only the set ID is included.
Proposal 4-1: The parameter of release list for multi-cell scheduling sets should be supported to release the configured set, e.g., MC-DCI-SetofCellsToReleaseList with the value range of SEQUENCE (SIZE (1..4)) OF SetofCellsId.
· nCI-Value
This parameter is used to determine the CCE index of the PDCCH candidate for multi-cell scheduling. The only controversial part is the value range. For legacy scheduling, the value range is [0…7]. If the same value range is applied to the multi-cell scheduling, then a same value for the multi-cell scheduling and legacy cross carrier scheduling/self-scheduling configured for the reference cell could be allowed, especially when the scheduling cell has already had 8 scheduled cells for legacy scheduling. 
Proposal 4-2: The value range of nCI-Value should be [0…7].
· ScheduledCell-ListDCI-1-3&ScheduledCell-ListDCI-0-3
These two parameters are used to configure the scheduled cells for downlink and uplink, respectively. One issue is that whether the scheduled cells for uplink should be the subset of the scheduled cells for downlink. For multi-cell scheduling, DCI format 1_3 has more fields than DCI format 0_3. In addition, the UE may be configured with larger BWP for downlink in general, which needs larger FDRA size. The downlink scheduling can support at most two transport blocks while the uplink scheduling only supports one. It means, with the current DCI size limitation, the uplink scheduling can support more scheduled cells than downlink scheduling. Therefore, there is no need to restrict that the scheduled cells for uplink is the subset of the scheduled cells for downlink for multi-cell scheduling.
The other issue is that whether the restriction for the number of actual scheduled cells in a DCI is needed. We think this restriction should be subject to the UE capability. And this issue can be discussed in UE feature. If we have such capability, the network cannot configure a set with the number of the cells greater than the UE capability.
Proposal 4-3: There should be no need to restrict the scheduled cells for uplink to be the subset of the scheduled cells for downlink in the same set. The restriction on the number of actual co-scheduled cells should be discussed in UE feature session.
· ScheduledCellCombo-ListDCI-1-3&ScheduledCellCombo-ListDCI-0-3
For the number of rows of the table for co-scheduled cells indication, we think that the network can configure a table including only one row. The difference compared with the FDRA indication is that the network should schedule all the scheduled cells configured in the set in this case. 
Regarding using ScheduledCellCombo-ListDCI-1-3 for both downlink scheduling and uplink scheduling in the case of ScheduledCellCombo-ListDCI-0-3 is not configured, we do not think it is needed. Currently, we have the decoupled downlink scheduled cell list and uplink scheduled cell list for multi-cell scheduling. Then the scheduled cell combination should also be configured separately on top of the respective scheduled cell list. In addition, if ScheduledCellCombo-ListDCI-0-3 is not configured, the straightforward understanding is that the multi-cell scheduling for uplink is not configured.
Proposal 4-4: For the scheduled cell combination,
· The table for co-scheduled cell indication including only one row should be supported.
· The parameter ScheduledCellCombo-ListDCI-1-3 can only be used for downlink scheduling and the parameter ScheduledCellCombo-ListDCI-0-3 can only be used for uplink scheduling.

· TDRA-FieldIndexListDCI-1-3&TDRA-FieldIndexListDCI-0-3
Regarding how to configure the joint TDRA table, there are some alternatives discussed in the last meeting as shown below.
· Alt.1: Single joint table (entries are interpreted based on current active BWPs per cell)
· Alt.1a: single joint table with increased table size
· Alt.1b: single table provided for all BWPs of all cells (each row can be size-matched for the active/target BWP of corresponding cells)
· Alt.2: Configure up to [4] joint tables (each of the tables is associated with BWP ID or BWP indicator value)
· Alt.3: Configure each column in each BWP of each cell, and DCI codepoint is interpreted per cell
· Alt.4: Other approach if any
In the legacy scheduling, the TDRA table are configured per BWP. For the scheduling in different BWP, the different TDRA tables are used. For the multi-cell scheduling, it was agreed that the Type -1B field are configured on top of the configuration for legacy scheduling. Then the joint TDRA table for multi-cell scheduling should be based on the legacy TDRA in the active BWP. Since we have agreed that the BWP indicator is Type 1A, then there are at most 4 BWP combinations. The simplest way is to configure at most 4 joint tables, where each joint table is configured on top of the TDRA configuration in the corresponding BWP. Meanwhile, Alt.3 could achieve similar effect as Alt.2, which can be also considered.
Proposal 4-5: At most 4 joint TDRA tables can be configured, and each joint TDRA table is configured on top of the TDRA table in the corresponding BWP.
For the number of rows in the joint table, it should be at least equal to the number of rows of the legacy table so that each row of the legacy table can be indicated. For legacy downlink scheduling, there are at most 16 rows for the table. Considering the flexibility of multi-cell scheduling, at most 32 rows can be configured for the joint table. For uplink scheduling, there are at most 64 rows for the legacy table. Then the number of rows for the joint table should be 64.
Proposal 4-6: The number of rows should be 32 and 64 for the joint TDRA table for downlink scheduling and uplink scheduling, respectively. (i.e., maxNrofDL-Allocations-1-3=32, maxNrofUL-Allocations-0-3=64).
· TDRA-FieldIndexDCI-1-3&TDRA-FieldIndexDCI-0-3
These two parameters configure the details for each row of the joint TDRA table. It indicates the configuration for each cell in the set. Therefore, it should be equal to the number of the cells in the set. Considering that we have agreed that the 2 cells can be configured in a set, the size can be equal to 2. For the value range of the indication for each cell, it should be equal to the maximum number of rows for the legacy table. Therefore, maxNrofDL-Allocations=16 and maxNrofUL-Allocations-r16=64.
Proposal 4-7:  The size 2 should be supported for each row in the joint TDRA table. For downlink TDRA table, maxNrofDL-Allocations=16 and for uplink TDRA table, maxNrofUL-Allocations-r16=64.
· rateMatchListDCI-1-3&rateMatchDCI-1-3
Similar as above, the number of elements in row of the rate matching pattern table should be equal to the number of cells configured in the set. The value 2 should be supported. In addition, the rate matching pattern is configured per BWP for legacy. Therefore, 4 joint tables should be configured. 
Proposal 4-8: The value 2 should be supported for the size of rateMatchDCI-1-3 and 4 joint tables should be configured.
· zp-CSI-RSListDCI-1-3&ZP-CSI-DCI-1-3
Similar as above, the number of elements in row of the ZP CSI-RS pattern table should be equal to the number of cells configured in the set. The value 2 should be supported. And 4 joint tables should be configured due to the per BWP configuration for ZP CSI-RS triggering for legacy.
Proposal 4-9: The value 2 should be supported for the size of ZP-CSI-DCI-1-3 and 4 joint tables should be configured.
· tci-ListDCI-1-3&TCI-DCI-1-3
TCI state indicator is Type-1B field. Similar as above, the number of elements in row of the TCI state table should be equal to the number of cells configured in the set. The value 2 should be supported.
Proposal 4-10: The value 2 should be supported for TCI-DCI-1-3.
· srs-RequestListDCI-1-3& srs-RequestListDCI-0-3&SRS-RequestCombo
SRS request is also Type-1B field. Similar as above, the number of elements in row of the SRS requset table should be equal to the number of cells configured in the set. The value 2 should be supported. For each cell, 2 bits is enough as legacy.
Proposal 4-11: The value 2 should be supported for the size of SRS-RequestCombo and 2 bits should be enough for each scheduled cell.
· srs-OffsetListDCI-1-3&srs-OffsetListDCI-0-3&SRS-OffsetCombo
SRS offset is also Type-1B field. Similar as above, the number of elements in row of the SRS offset table should be equal to the number of cells configured in the set. The value 2 should be supported.
Proposal 4-12: The value 2 should be supported for the size of SRS-OffsetCombo.
· numberOfBitsForRV-DCI-1-3&numberOfBitsForRV-DCI-0-3
It was agreed that the length of RV field can be configured by RRC signalling. The current value range is {0, 1, 2}, which needs 2 bits to indicate the length. However, there are two RV configurations in the current spec when the RV field length is 1 bit. The network can configure one of them for the UE. These two RV configurations both can be applied to multi-cell scheduling. Therefore, this should also be indicated by the network for multi-cell scheduling. An example of the value range is ENUMERATED {0-bit, 1-bit-rv02, 1-bit-rv03, 2-bit}. It also needs 2 bits for indication. In addition, the parameter name should also be changed to, e.g., RVconfig-DCI-1-3/RVconfig-DCI-0-3, since it indicates not only the number of the bits but also the RV configuration in the case of 1bit RV.
Proposal 4-13: For the RV field for DCI format 0_3 and 1_3, the parameter name should be RVconfig-DCI-1-3 and RVconfig-DCI-0-3, respectively, with the value range ENUMERATED {0-bit, 1-bit-rv02, 1-bit-rv03, 2-bit}.

TP for UL Tx switching among 3/4 bands
During RAN1#112bis-e meeting, companies have different views on the understanding of the following RAN conclusion.
	Agreements (RAN#96):
RAN provides following guidance to RAN1/2/4.
· If Rel-18 UL Tx switching is supported, 
· RAN1/2/4 shall work focus on defining necessary mechanisms and requirements for UL Tx switching across 3 or 4 different bands at least for following scenarios during Rel-18 timeframein Q3 2022
· Inter-band UL-CA Option 1 (i.e., switched UL) and Option 2 (i.e., dual UL) without SUL band
· Inter-band UL CA Option 1 (i.e., switched UL) for {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s)
· UL CA framework where UL CA is performed between NULs according to current RAN4 specifications should not be changed
· Note: switching across any band in this scenario is not precluded
· Intra-band two contiguous aggregated carriers within one non-SUL band out of 3 or 4 bands
· Other Further check additional scenarios as below can be discussed in RAN4#104e and RAN#97e, e.g.,
· {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band}
· Simultaneous transmission across 2 bands in {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s) (excluding simultaneous transmission between SUL and corresponding NUL)
· Mechanisms/requirements should not introduce restrictions on what were already supported in current specifications for UL Tx switching




During the discussion, editor added the following sentence to capture the above RAN conclusion. 
	For a band combination including supplementary uplink bands, for all band pairs only the uplinkTxSwitchingOption set to 'switchedUL' is supported.



During the email discussion [112bis-e-R18-38.214-MC_Enh-ULSwitching], some companies raised the comment that RAN1 spec should be band agnostic. The following updates was raised by company to address this concern.
	For a configuration band combination including a supplementary uplink carrier band, for all band pairs in the configuration only the uplinkTxSwitchingOption set to 'switchedUL' is supported.



Based on our understanding, if Alternative 1 (separate section for CA and SUL) is introduced, then the above sentence is not needed since there is no ambiguity on UE behaviour. However, if Alternative 2 (same section for CA and SUL) is introduced, the above sentence should be kept. Otherwise, it is not clear whether the following three cases are supported or not
· Case#1: Simultaneous UL transmission between SUL#1 and SUL#2;
· Case#2: Simultaneous UL transmission between SUL and non-corresponding NUL
· Case#3: Simultaneous UL transmission between NULs. 

It will cause lots of maintenance issues later on if companies have different understandings on these above three cases. To avoid these ambiguity issues and reduce the effort on endless maintenance, we provide the following two alternatives for consideration. 

Alternative 1 (separate section for CA and SUL)
[bookmark: OLE_LINK15]In this section, we provide our example TPs for UL Tx switching among 3 or 4 bands for carrier aggregation, in which CA and SUL are organized in separate sections.

Proposal 4-14: Adopt the following TP for Rel-18 UL Tx switching among 3 or 4 bands for carrier aggregation.
	6.1.6	Uplink switching
For uplink switching between two bands, the UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2), where the µUL, 1 corresponds to the subcarrier spacing of the active UL BWP of one uplink carrier before the switching gap and the µUL, 2 corresponds to the subcarrier spacing of the active UL BWP of the other uplink carrier after the switching gap.
For uplink switching among three or four bands with restriction of up to 2 Tx simultaneous transmission, the UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2, µUL, 3, µUL, 4), where µUL, 1, µUL, 2, µUL, 3 and µUL, 4 correspond to the subcarrier spacing of the active UL BWP of one uplink carrier of the 1st band, 2nd band, 3rd band and 4th band, respectively. If there are two contiguous intra-band carriers in one band, then µUL, 1 = max(µUL, 1-1, µUL, 1-2), whereµUL, 1-1 and µUL, 1-2 correspond to the subcarrier spacing of the active UL BWP of the 1st uplink carrier and the 2nd uplink carrier of the  band, respectively.
For uplink switching among three or four bands with restriction of up to 2 Tx simultaneous transmission, if two uplink switching are triggered and UL transmissions involved in the two uplink switching are on more than 2 bands within any two consecutive slots corresponding to numerology µUL, the UE expects the time duration between the start of all transmission(s) after the first uplink switching and the start of all transmission(s) after the second uplink switching within these two consecutive slots is not less than a maximum of X us and the switching gap required for the second uplink switching, where X is indicated by UE capability [minimumSeparationTime].

6.1.6.1	Uplink switching for EN-DC
6.1.6.2	Uplink switching for carrier aggregation
6.1.6.2.1	void Uplink switching for carrier aggregation among 3 or 4 bands
For a UE indicating a capability for uplink switching with [BandCombination-UplinkTxSwitch] for a band combination, and if it is for that band combination configured with uplink carrier aggregation:
If the UE is configured with uplink switching with parameter [uplinkTxSwitching-r18], when the UE is to transmit in the uplink based on DCI(s) received before T0-Toffset or based on a higher layer configuration(s):
If the UE is to perform uplink switching between two bands, the UE shall perform the behaviour as defined in section 6.1.6.2.
when the UE is to transmit a 2-port transmission on one uplink carrier on the 1st band and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.
when the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 2-port transmission on a carrier on the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd band } and for the band pair {2nd band, 3rd band}.
when the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers if UE doesn’t indicate [AdvancedCapabilityDefinedbyRAN4], otherwise the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}.
when the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 3rd band and the 4th band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd  band}, band pair {1st band, 4th  band} , band pair {2nd band, 3rd  band}and band pair {2nd band, 4th band}

if the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 2-port transmission can be supported on one carrier on one band followed by no transmission on any carrier on the same band and 1-port transmission on the other carrier on another band the UE shall consider this as if 1-port transmission was transmitted on both uplinks, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.	Comment by ZTE-Xingguang: Note: The same as legacy behaviour.
It can be removed if necessary.
if the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by [AssociatedBand], otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
if the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if one band is not configured as dualUL for any band pair, when the UE is to transmit a 1-port transmission on one carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
The UE is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on two antenna ports on one uplink carrier on one band, and any transmission on another uplink carrier on another band.	Comment by ZTE-Xingguang: Note: Further check how to incorporate the following agreements once RAN4 reply LS is available.

Agreement
Alt.5: gNB configures priorities to each carrier/band.
The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band.

In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.

6.1.6.3	Uplink switching for supplementary uplink
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink:
-	If the UE is configured with uplink switching with parameter uplinkTxSwitching,
[bookmark: _Hlk42187124]-	If the UE is to transmit any uplink channel or signal on a different uplink on a different band from the preceding transmission occasion based on DCI(s) received before  or based on a higher layer configuration(s), then the UE assumes that an uplink switching is triggered in a duration of switching gap , where  is the start time of the first symbol of the transmission occasion of the uplink channel or signal and  is the preparation procedure time of the transmission occasion of the uplink channel or signal given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213], respectively. During the switching gap , the UE is not expected to transmit on any of the two uplinks.
-	In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
6.1.6.3.1 Uplink switching for carrier aggregation with one supplementary uplink among 3 or 4 bands
For a UE indicating a capability for uplink switching with [BandCombination-UplinkTxSwitch] for a band combination, and if it is for that band combination configured with one serving cell with two uplink carriers with higher layer parameter supplementaryUplink:
-	If the UE is configured with uplink switching with parameter [uplinkTxSwitching],
-	If the UE is to transmit any uplink channel or signal on a different uplink on a different band from the preceding transmission occasion based on DCI(s) received before  or based on a higher layer configuration(s), then the UE assumes that an uplink switching is triggered in a duration of switching gap , where  is the start time of the first symbol of the transmission occasion of the uplink channel or signal and  is the preparation procedure time of the transmission occasion of the uplink channel or signal given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213], respectively. During the switching gap , the UE is not expected to transmit on any of the two uplinks, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {band with transmission before the switching gap, band with transmission after the switching gap}.




Alternative 2 (same section for CA and SUL)
Alternative 2 is to put CA and SUL in the same section. As mentioned earlier, to avoid the ambiguity issues, the following sentence is added.
	For a configuration including a supplementary uplink carrier, for all band pairs in the configuration only the uplinkTxSwitchingOption set to 'switchedUL' is supported.




Proposal 4-15: If the CA part and SUL part are put in the same section, adopt the following TP for Rel-18 UL Tx switching among 3 or 4 bands for carrier aggregation on top of editor’s latest version in RAN1#112bis-e meeting.


Conclusion
In this contribution, we provide our analysis and proposals for draft CRs and higher layer signalling for eDSS, NCR, MC-Enh, BWP without restriction, and endorsed TEI proposals.
BWP without restriction
Proposal 2-1: Adopt the following TP for Clause 6 {Link recovery procedures} in TS 38.213. 
	A UE can be provided, for each BWP of a serving cell, a set  of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes, with subjective to UE capability, by failureDetectionResourcesToAddModList and a set  of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by candidateBeamRSList or candidateBeamRSListExt or candidateBeamRSSCellList for radio link quality measurements on the BWP of the serving cell. Instead of the sets  and , for each BWP of a serving cell, the UE can be provided respective two sets  and  of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes, with subjective to UE capability, by failureDetectionSet1 and failureDetectionSet2 that can be activated by a MAC CE [11 TS 38.321] and corresponding two sets  and  of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by candidateBeamRS-List and candidateBeamRS-List2, respectively, for radio link quality measurements on the BWP of the serving cell. The set  is associated with the set  and the set  is associated with the set .
<Unchanged part omitted>



Proposal 2-2: Adopt the following TP for Clause 5 {Radio link monitoring} in TS 38.213. 
	The downlink radio link quality of the primary cell is monitored by a UE for the purpose of indicating out-of-sync/in-sync status to higher layers. The UE is not required to monitor the downlink radio link quality in DL BWPs other than the active DL BWP, as described in clause 12, on the primary cell, if the UE does not report [rlm-SSBoutaBWP]. If the active DL BWP is the initial DL BWP and for SS/PBCH block and CORESET multiplexing pattern 2 or 3, as described in clause 13, the UE is expected to perform RLM using the associated SS/PBCH block when the associated SS/PBCH block index is provided by RadioLinkMonitoringRS.
If the UE is configured with a SCG, as described in [12, TS 38.331], and the parameter rlf-TimersAndConstants is provided by higher layers and is not set to release, the downlink radio link quality of the PSCell of the SCG is monitored by the UE for the purpose of indicating out-of-sync/in-sync status to higher layers. The UE is not required to monitor the downlink radio link quality in DL BWPs other than the active DL BWP on the PSCell if the UE does not report [rlm-SSBoutaBWP].
<Unchanged part omitted>
If a UE is configured with multiple DL BWPs for a serving cell and the UE does not report [rlm-SSBoutaBWP], the UE performs RLM using the RS(s) corresponding to resource indexes provided by RadioLinkMonitoringRS for the active DL BWP or, if RadioLinkMonitoringRS is not provided for the active DL BWP, using the RS(s) provided for the active TCI state for PDCCH receptions in CORESETs on the active DL BWP. 



NCR
Proposal 3-1:  In Row 13, Column K, confirm the value range of periodicity for periodic beam indication and remove the bracket.
Proposal 3-2: For the aperiodic beam indication via DCI 5-0, 
· In Row 54, Column J, remove “[maximum]” from the description
· In Row 54, Column K, change “TBD” to 16
· Explicitly configure the actual number of fields in DCI or MAC CE

Proposal 3-3: Adopt the following TP for NCR timing in TS 38.213.
	20	Network controlled repeater
When the NCR-MT performs a link recovery procedure as described in Clause 6, the NCR-Fwd does not transmit or receive until the link recovery procedure is complete [11 TS 38.321].
The reception timing on the backhaul link and on the control link is same. The transmission timing on the backhaul link is determined by the timing advance command applied for the UL transmission of control link. A time for transmissions on the access link incurs an NCR-specific delay relative to a time for receptions on the backhaul link. The NCR-Fwd advances by the NCR-specific delay a time for receptions on the access link relative to a time for transmissions on the backhaul link.
The NCR can be provided, through the NCR-MT, tdd-UL-DL-ConfigurationCommon and, additionally, tdd-UL-DL-ConfigurationDedicated. The NCR-Fwd receives on the backhaul link or transmits on the access link only in symbols indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. The NCR-Fwd receives on the access link or transmits on the backhaul link only in symbols indicated as uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.



Proposal 3-4: No collision between periodic and semi-persistent beam indication is supported with adaptation of the following TP for priority flag in TS 38.213.
	20	Network controlled repeater

If 
-	a first time resource provided by NCR-SemiPersistentFwdResourceSet is indicated by a MAC CE command and is associated with a first beam index, and 
-	a second time resource is provided by NCR-PeriodicFwdResourceSet and is associated with a second beam index, and 
-    the first time resource overlaps with the second time resource in a set of symbols, and
the NCR applies the first beam index for transmissions or receptions on the access link in the set of symbols. 
If 
-	a first time resource is provided by NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet and is associated with a first beam index, and 
-	a second time resource is indicated by DCI format 2_8 and is associated with a second beam index provided by the DCI format 2_8, and
-    the first time resource overlaps with the second time resource in a set of symbols,
the NCR applies, for transmissions or receptions on the access link in the set of symbols, 
-	the first beam index if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet includes priorityFlag, and
-	the second beam index if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet does not include priorityFlag.
The NCR does not expect overlapping time resources provided by either NCR-PeriodicFwdResourceSet and/or NCR-SemiPersistentFwdResourceSet to be associated with different beam indexes.




Proposal 3-5: Adopt the following TP for actual number of fields in TS 38.212.
	7.3.1.3.9	Format 2_8
DCI format 2_8 is used for notifying the aperiodic beam indication and associated time resources 
The following information is transmitted by means of the DCI format 2_8 with CRC scrambled by NCR-RNTI:
-	Beam index 1, Beam index 2, …, Beam index N
	The bitwidth of each beam index field is determined by the higher layer parameter ncr-AperiodicBeamFieldWidth.
-	Time resource indication 1, Time resource indication 2, …, Time resource indication N
	The bitwidth of each time resource indication field is determined by max, where  is the number of time domain resources configured by ncr-AperiodicFwdConfig. The bit field indexes of a time resource indication field are mapped to the time domain resources configured by ncr-AperiodicFwdConfig according to an ascending order of a resource identity configured by ncr-AperiodicFwdTimeResourceId, with the bit field index 0 mapped to the time resource with the smallest resource identity.
-	Actual number of fields N’
	The actual number of fields N’ is not larger than N. The first N’ beam index fields are valid.
The N beam indexes are sequentially associated with the N time resource indications with one to one mapping.  N is configured by the higher layer parameter numberOfFields. The size of DCI format 2_8 is up to 128 bits.



MC-Enh
Proposal 4-1: The parameter of release list for multi-cell scheduling sets should be supported to release the configured set, e.g., MC-DCI-SetofCellsToReleaseList with the value range of SEQUENCE (SIZE (1..4)) OF SetofCellsId.
Proposal 4-2: The value range of nCI-Value should be [0…7].
Proposal 4-3: There should be no need to restrict the scheduled cells for uplink to be the subset of the scheduled cells for downlink in the same set. The restriction on the number of actual co-scheduled cells should be discussed in UE feature session.
Proposal 4-4: For the scheduled cell combination,
· The table for co-scheduled cell indication including only one row should be supported.
· The parameter ScheduledCellCombo-ListDCI-1-3 can only be used for downlink scheduling and the parameter ScheduledCellCombo-ListDCI-0-3 can only be used for uplink scheduling.
Proposal 4-5: At most 4 joint TDRA tables can be configured, and each joint TDRA table is configured on top of the TDRA table in the corresponding BWP.
Proposal 4-6: The number of rows should be 32 and 64 for the joint TDRA table for downlink scheduling and uplink scheduling, respectively. (i.e., maxNrofDL-Allocations-1-3=32, maxNrofUL-Allocations-0-3=64).
Proposal 4-7:  The size 2 should be supported for each row in the joint TDRA table. For downlink TDRA table, maxNrofDL-Allocations=16 and for uplink TDRA table, maxNrofUL-Allocations-r16=64.
Proposal 4-8: The value 2 should be supported for the size of rateMatchDCI-1-3 and 4 joint tables should be configured.
Proposal 4-9: The value 2 should be supported for the size of ZP-CSI-DCI-1-3 and 4 joint tables should be configured.
Proposal 4-10: The value 2 should be supported for TCI-DCI-1-3.
Proposal 4-11: The value 2 should be supported for the size of SRS-RequestCombo and 2 bits should be enough for each scheduled cell.
Proposal 4-12: The value 2 should be supported for the size of SRS-OffsetCombo.
Proposal 4-13: For the RV field for DCI format 0_3 and 1_3, the parameter name should be RVconfig-DCI-1-3 and RVconfig-DCI-0-3, respectively, with the value range ENUMERATED {0-bit, 1-bit-rv02, 1-bit-rv03, 2-bit}.

Proposal 4-14: Adopt the following TP for Rel-18 UL Tx switching among 3 or 4 bands for carrier aggregation.
	6.1.6	Uplink switching
For uplink switching between two bands, the UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2), where the µUL, 1 corresponds to the subcarrier spacing of the active UL BWP of one uplink carrier before the switching gap and the µUL, 2 corresponds to the subcarrier spacing of the active UL BWP of the other uplink carrier after the switching gap.
For uplink switching among three or four bands with restriction of up to 2 Tx simultaneous transmission, the UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2, µUL, 3, µUL, 4), where µUL, 1, µUL, 2, µUL, 3 and µUL, 4 correspond to the subcarrier spacing of the active UL BWP of one uplink carrier of the 1st band, 2nd band, 3rd band and 4th band, respectively. If there are two contiguous intra-band carriers in one band, then µUL, 1 = max(µUL, 1-1, µUL, 1-2), whereµUL, 1-1 and µUL, 1-2 correspond to the subcarrier spacing of the active UL BWP of the 1st uplink carrier and the 2nd uplink carrier of the  band, respectively.
For uplink switching among three or four bands with restriction of up to 2 Tx simultaneous transmission, if two uplink switching are triggered and UL transmissions involved in the two uplink switching are on more than 2 bands within any two consecutive slots corresponding to numerology µUL, the UE expects the time duration between the start of all transmission(s) after the first uplink switching and the start of all transmission(s) after the second uplink switching within these two consecutive slots is not less than a maximum of X us and the switching gap required for the second uplink switching, where X is indicated by UE capability [minimumSeparationTime].

6.1.6.1	Uplink switching for EN-DC
6.1.6.2	Uplink switching for carrier aggregation
6.1.6.2.1	void Uplink switching for carrier aggregation among 3 or 4 bands
For a UE indicating a capability for uplink switching with [BandCombination-UplinkTxSwitch] for a band combination, and if it is for that band combination configured with uplink carrier aggregation:
If the UE is configured with uplink switching with parameter [uplinkTxSwitching-r18], when the UE is to transmit in the uplink based on DCI(s) received before T0-Toffset or based on a higher layer configuration(s):
If the UE is to perform uplink switching between two bands, the UE shall perform the behaviour as defined in section 6.1.6.2.
when the UE is to transmit a 2-port transmission on one uplink carrier on the 1st band and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.
when the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 2-port transmission on a carrier on the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd band } and for the band pair {2nd band, 3rd band}.
when the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers if UE doesn’t indicate [AdvancedCapabilityDefinedbyRAN4], otherwise the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}.
when the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 3rd band and the 4th band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd  band}, band pair {1st band, 4th  band} , band pair {2nd band, 3rd  band}and band pair {2nd band, 4th band}

if the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 2-port transmission can be supported on one carrier on one band followed by no transmission on any carrier on the same band and 1-port transmission on the other carrier on another band the UE shall consider this as if 1-port transmission was transmitted on both uplinks, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.	Comment by ZTE-Xingguang: Note: The same as legacy behaviour.
It can be removed if necessary.
if the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by [AssociatedBand], otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
if the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if one band is not configured as dualUL for any band pair, when the UE is to transmit a 1-port transmission on one carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
The UE is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on two antenna ports on one uplink carrier on one band, and any transmission on another uplink carrier on another band.	Comment by ZTE-Xingguang: Note: Further check how to incorporate the following agreements once RAN4 reply LS is available.

Agreement
Alt.5: gNB configures priorities to each carrier/band.
The gNB configures priority for each band. The UE determines the switching period location on either switching-from band(s) or switching-to band(s) that is involved in the UL Tx switching and is not with the highest priority band.

In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.

6.1.6.3	Uplink switching for supplementary uplink
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink:
-	If the UE is configured with uplink switching with parameter uplinkTxSwitching,
-	If the UE is to transmit any uplink channel or signal on a different uplink on a different band from the preceding transmission occasion based on DCI(s) received before  or based on a higher layer configuration(s), then the UE assumes that an uplink switching is triggered in a duration of switching gap , where  is the start time of the first symbol of the transmission occasion of the uplink channel or signal and  is the preparation procedure time of the transmission occasion of the uplink channel or signal given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213], respectively. During the switching gap , the UE is not expected to transmit on any of the two uplinks.
-	In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
6.1.6.3.1 Uplink switching for carrier aggregation with one supplementary uplink among 3 or 4 bands
For a UE indicating a capability for uplink switching with [BandCombination-UplinkTxSwitch] for a band combination, and if it is for that band combination configured with one serving cell with two uplink carriers with higher layer parameter supplementaryUplink:
-	If the UE is configured with uplink switching with parameter [uplinkTxSwitching],
-	If the UE is to transmit any uplink channel or signal on a different uplink on a different band from the preceding transmission occasion based on DCI(s) received before  or based on a higher layer configuration(s), then the UE assumes that an uplink switching is triggered in a duration of switching gap , where  is the start time of the first symbol of the transmission occasion of the uplink channel or signal and  is the preparation procedure time of the transmission occasion of the uplink channel or signal given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213], respectively. During the switching gap , the UE is not expected to transmit on any of the two uplinks, where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {band with transmission before the switching gap, band with transmission after the switching gap}.




Proposal 4-15: If the CA part and SUL part are put in the same section, adopt the following TP for Rel-18 UL Tx switching among 3 or 4 bands for carrier aggregation on top of editor’s latest version in RAN1#112bis-e meeting.
	<omitted text>
6.1.6	Uplink switching
The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise: 
-	If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
	tThe conditions under which the switching gap may be present and the location of the switching gap are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.
If an uplink switching is triggered for an uplink transmission starting at T0, after T0-Toffset, the UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset, where Toffset is the UE processing procedure time defined for the uplink transmission triggering the switch given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213].
The UE does not expect to perform more than one uplink switching in a slot with µUL = max(µUL, 1, µUL, 2), where the µUL, 1 corresponds to the subcarrier spacing of the active UL BWP of one uplink carrier before the switching gap and the µUL, 2 corresponds to the subcarrier spacing of the active UL BWP of the other uplink carrier after the switching gap.
For uplink switching with 3 or 4 uplink bands
-	The UE does not expect to perform more than one uplink switching in a reference slot with µUL, where the µUL corresponds to the maximum subcarrier spacing of the active UL BWPs of all the configured uplink carriers.
[-	If there are two contiguous intra-band carriers in one band, the UE may assume that the two carriers will be configured with the same subcarrier spacing.]
-	Within any two consecutive reference slots corresponding to numerology µUL, when the UE first performs one uplink switch and later performs another uplink switch and at least three bands are involved in the transmissions before the first switch, between the first switch and the second switch, and after the second switch,
[-	the separation time between the start of all transmission(s) after the first switch and the start of all transmission(s) after the second switch is not expected to be less than max {X, Y}, where
-	X = 500 µs if the UE reported [MinSwitchSeparation] capability, otherwise X = 0 µs, and
-	Y is the switching gap  applied to the second switch.]
[-	For an uplink switch the UE determines the band of the switching period location as defined in [8, TS 38.101-1] based on the configured priority of the bands, where the priority per band is provided by the higher layer parameter [BandPriorityList]. The switch is located on either 
-	the switch-from band(s) if the highest priority band is a switch-to band, or
-	the switch-to band(s) if the highest priority band is a switch-from band.]
6.1.6.1	Uplink switching for EN-DC
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), if the UE is configured with uplink switching with parameter uplinkTxSwitching,
-	for the UE configured with switchedUL by the parameter uplinkTxSwitchingOption, when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	when the UE is to transmit an NR uplink that takes place after an E-UTRA uplink on another uplink carrier then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	when the UE is to transmit an E-UTRA uplink that takes place after an NR uplink on another uplink carrier then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	the UE is not expected to transmit simultaneously on the NR uplink and the E-UTRA uplink. If the UE is scheduled or configured to transmit any NR uplink transmission overlapping with an E-UTRA uplink transmission, the NR uplink transmission is dropped, 
-	for the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	when the UE is to transmit an NR two-port uplink that takes place after an E-UTRA uplink on another uplink carrier then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	when the UE is to transmit an E-UTRA uplink that takes place after an NR two-port uplink on another uplink carrier then the UE is not expected to transmit for the duration of  on any of the two carriers.
-	the UE is not expected to transmit simultaneously a two- port transmission on the NR uplink and the E-UTRA uplink.
-	in all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
-	when the UE is configured with tdm-PatternConfig or by tdm-PatternConfig2
-	for the E-UTRA subframes designated as uplink by the configuration, the UE assumes the operation state in which one-port E-UTRA uplink can be transmitted. 
-	for the E-UTRA subframes other than the ones designated as uplink by the configuration, the UE assumes the operation state in which two-port NR uplink can be transmitted. 
6.1.6.2	Uplink switching for carrier aggregation
6.1.6.2.0	Uplink switching with two uplink bands
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch or uplinkTxSwitchingPeriod2T2T for a band combination, and if it is for that band combination configured with uplink carrier aggregation:
-	If the UE is configured with uplink switching with parameter uplinkTxSwitching, when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	When the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 1-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	When the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers. 
-	For the UE configured with uplinkTxSwitchingOption set to 'switchedUL', when the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on a carrier on the same band and the UE is under the operation state in which 2-port transmission cannot be supported in the same band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on another band and the UE is under the operation state in which 2-port transmission can be supported in the same band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', if the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 2-port transmission can be supported on one carrier on one band followed by no transmission on any carrier on the same band and 1-port transmission on the other carrier on another band the UE shall consider this as if 1-port transmission was transmitted on both uplinks, otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If uplinkTxSwitching-2T-Mode is configured, when the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	The UE is not expected to be scheduled or configured with uplink transmissions that result in simultaneous transmission on two antenna ports on one uplink carrier on one band, and any transmission on another uplink carrier on another band.
-	In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
6.1.6.2.1	void
6.1.6.2.2	Uplink switching with 3 or 4 uplink bands
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band, and if it is for that band combination configured with uplink carrier aggregation with 3 or 4 bands, the behaviour in subclause 6.1.6.2.0 applies when the two bands involved in the uplink switching belong to different uplink serving cells, and the behavior in subclause 6.1.6.3 applies when the two bands involved in the uplink switching belong to one uplink serving cell, with the following exceptions:
-	If more than two bands are involved in the determination of one uplink switching and if on any two of the bands the UE is configured with [uplinkTxSwitchingOptionForBandPair] set to 'dualUL',
-	When the UE is to transmit a 2-port transmission on one uplink carrier on the 1st band and if the preceding uplink transmission was a 1-port transmission on a carrier on the 2nd and/or 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 2nd and 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 2nd band} and for the band pair {1st band, 3rd band}.
-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port or 2-port transmission on a carrier on the 3rd band and the UE is under the operation state in which 2-port transmission can be supported on the 3rd band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd band } and for the band pair {2nd band, 3rd band}.
 	Comment by ZTE-Xingguang: This part is not correct. Thus, we remove this part and keep the next paragraph (i.e., remove the square bracket)
-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 1st band and/or the 3rd band and the UE is under the operation state in which 1-port transmission can be supported in the 1st and 3rd band, if UE indicates [AdvancedCapabilityDefinedbyRAN4] for the 1st band then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers on the 2nd band and the 3rd band, otherwise then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers , where NTx1-Tx2 is the [uplinkTxSwitchingPeriod] that UE indicates for the band pair {2nd band, 3rd band}.
	Comment by ZTE-Xingguang: This part is duplicated with the following part below.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by [AssociatedBand], otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if a band in the band combination is not configured as dualUL for any band pair it belongs to, when the UE is to transmit a 1-port transmission on a  carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.




-	When the UE is to transmit a 1-port transmission on one uplink carrier on the 1st band and the 2nd band, and if the preceding uplink transmission was a 1-port transmission on a carrier on the 3rd band and/or the 4th band and the UE is under the operation state in which 1-port transmission can be supported in the 3rd and 4th band, then the UE is not expected to transmit for the duration of NTx1-Tx2 on any of the carriers, where NTx1-Tx2 is the max of [uplinkTxSwitchingPeriod] that UE indicates for the band pair {1st band, 3rd  band}, band pair {1st band, 4th  band}, band pair {2nd band, 3rd  band}and band pair {2nd band, 4th band}
-	The UE is not expected to be scheduled or configured to transmit on more than two uplink bands at any given time. 
-	If the UE indicated a [uplinkTxSwitchingOptionForBandPair] set to ‘DualUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with uplinkTxSwitchingOption set to 'dualUL' for that band pair.
-	If the UE indicated a [uplinkTxSwitchingOptionForBandPair] set to ‘SwitchedUL’, or ‘Both’ for a band pair in the band combination, the UE can be configured with uplinkTxSwitchingOption set to 'switchedUL' for that band pair.
For a configuration including a supplementary uplink carrier, for all band pairs in the configuration only the uplinkTxSwitchingOption set to 'switchedUL' is supported.	Comment by ZTE-Xingguang: Added according to RAN#96 agreements.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by [AssociatedBand], otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.
-	If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', if a band in the band combination is not configured as dualUL for any band pair it belongs to, when the UE is to transmit a 1-port transmission on a carrier on the band the UE shall consider this as if 2-port transmission took place on the transmitting carrier.

6.1.6.3	Uplink switching with two uplink bands for supplementary uplink
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink:
-	If the UE is configured with uplink switching with parameter uplinkTxSwitching,
-	If the UE is to transmit any uplink channel or signal on a different uplink on a different band from the preceding transmission occasion based on DCI(s) received before  or based on a higher layer configuration(s), then the UE assumes that an uplink switching is triggered in a duration of switching gap , where  is the start time of the first symbol of the transmission occasion of the uplink channel or signal and  is the preparation procedure time of the transmission occasion of the uplink channel or signal given in clause 5.3, clause 5.4, clause 6.2.1, clause 6.4 and in clause 9 of [6, TS 38.213], respectively. During the switching gap , the UE is not expected to transmit on any of the two uplinks.
-	In all other cases the UE is expected to transmit normally all uplink transmissions without interruptions.
<omitted text>
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