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1. Background
In this contribution, we discuss maintenance for Rel-18 BWP without restriction.

2. Discussion
Rel-18 supports RLM/BM/BFD measurements based on NCD-SSB within active BWP (as known as Option C). For this option, the UE is configured with NCD-SSB in active BWP. RAN1 agreed in [1] that the NCD-SSB for Option C has same value range as nonCellDefiningSSB-r17 and is configured per BWP, same as NCD-SSB for RedCap UEs.

As indicated in [2], RAN4 agreed to support Option C for the PCell when a CA is configured. Usually, BWP-switching of a cell does not impact on the other cell in the CA operation. However, for directional collision handling for inter-band TDD CA with same SCS, BWP-switching of one cell impacts on the other cell(s). The directional collision handling for inter-band TDD CA with same SCS is enabled in the following way:
· Step 0: Exchanging UE capability and RRC configuration
· For a BC with multiple cells, the UE may report half-DuplexTDD-CA-SameSCS-r16
· The network may configure directionalCollisionHandling-r16 = ‘enabled’ for a set of cells 
· Step 1: Identifying UL exclusive resource according to SSB locations of all the involved cells
· For a set of symbols that are indicated for SSB reception in a first cell by ssb-PositionsInBurst, the UE does not transmit PUSCH, PUCCH, PRACH, or SRS on overlapped symbols in any of the cells that the UE is not capable of simultaneous transmission or reception
· Step 2: Determining a reference cell and handling directional collision between the reference cell and other cell(s)
· The UE determines a reference cell for a symbol as an active cell with the smallest cell index among the cells that the UE is not capable of simultaneous transmission or reception
· The UE handles directional collision for the symbol between the reference cell and other cell(s) as per 38.213 Clause 11
· Taking into account TDD-UL-DL-Config, RRC-configured DL/UL, and dynamically scheduled DL/UL, on the reference cell and other cell(s)

In legacy, SSB locations are determined per cell (not per DL BWP) and do not depend on which DL BWP of the cell is active. Therefore, Step 1 is executed only once across the cells when CA is configured. However, for Option C, since NCD-SSB is configured per DL BWP of the PCell, Step 1 has to be executed every time DL BWP of the PCell is switched.
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Fig. 1	Step 1 (excluding SSB symbols of any cell from UL available resources) 

To resolve the issue, following should be considered:
1. Introduce a restriction for NCD-SSB time-domain location: 
· Time-domain location of NCD-SSBs for BWP without restriction Option C is a subset of time-domain location of CD-SSB
2. Directional collision handling between SSBs of a cell and UL resources of the other cells is based on CD-SSB time-domain location that the UE used to obtain SIB1.

For the above 1st aspect, following agreement made for RedCap at RAN1#114bis meeting  (captured in LS R1-2310566) can simply be extended to non-RedCap UEs supporting Option C in TDD band. I.e., in TDD band, NCD-SSB for BWP without restriction Option C shall be a subset of CD-SSB.
	· For RedCap UE in TDD, the NW ensures that the NCD-SSB time domain location is a subset of the time domain location of CD-SSB.



Regarding the above 2nd aspect, currenty, TS38.213 Section 12 states “Unless otherwise stated, handling of overlapping between downlink receptions or uplink transmissions and the SS/PBCH blocks provided by NonCellDefiningSSB is same as handling of overlapping between downlink receptions or uplink transmissions and the SS/PBCH blocks provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon”. To clarify the 2nd aspect, a new sentence should be added such as “The SS/PBCH blocks in clause 11.1 for directional collision handling for a set of serving cell(s) among the multiple serving cells according to directionalCollisionHandling-r16 = 'enabled' correspond to the SS/PBCH blocks that the UE used to obtain SIB1”.

Proposal:
· Extend the agreement for RedCap UE in TDD to BWP without restriction Option C as follows:
· For BWP without restriction Option C in TDD band, the NW ensures that the NCD-SSB time domain location is a subset of the time domain location of CD-SSB
· Capture following sentence in TS38.213 Section 12:
· The SS/PBCH blocks in clause 11.1 for directional collision handling for a set of serving cell(s) among the multiple serving cells according to directionalCollisionHandling-r16 = 'enabled' correspond to the SS/PBCH blocks that the UE used to obtain SIB1

3. Conclusion
In this contribution, we discuss a maintenance issue on BWP without restriction and propose the following.

Proposal:
· Extend the agreement for RedCap UE in TDD to BWP without restriction Option C as follows:
· For BWP without restriction Option C in TDD band, the NW ensures that the NCD-SSB time domain location is a subset of the time domain location of CD-SSB
· Capture following sentence in TS38.213 Section 12:
· The SS/PBCH blocks in clause 11.1 for directional collision handling for a set of serving cell(s) among the multiple serving cells according to directionalCollisionHandling-r16 = 'enabled' correspond to the SS/PBCH blocks that the UE used to obtain SIB1
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Annex: Spec for directional collision handling for inter-band TDD CA with same SCS
	[…]

If a UE 
-	is configured with multiple serving cells and is provided with directionalCollisionHandling-r16 = 'enabled' for a set of serving cell(s) among the multiple serving cells, and
-	indicates support of half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells,
for a set of symbols of a slot that are indicated to the UE for reception of SS/PBCH blocks in a first cell of the multiple serving cells by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon or, if the UE is not provided dl-OrJointTCI-StateList, by ssb-PositionsInBurst in SSB-MTCAdditionalPCI associated to physical cell ID with active TCI states for PDCCH or PDSCH, or for a set of symbols of a slot corresponding to SS/PBCH blocks configured for L1 beam measurement/reporting, the UE does not transmit PUSCH, PUCCH, or PRACH in the slot if a transmission would overlap with any symbol from the set of symbols, and the UE does not transmit SRS in the set of symbols of the slot in 
-	any of the multiple serving cells if the UE is not capable of simultaneous transmission and reception as indicated by simultaneousRxTxInterBandCA among the multiple serving cells, and
-	any one of the cells corresponding to the same band as the first cell, irrespective of any capability indicated by simultaneousRxTxInterBandCA.
[…]

If a UE
-	is configured with multiple serving cells and is provided with directionalCollisionHandling-r16 = 'enabled' for a set of serving cell(s) among the configured multiple serving cells, and
-	indicates support of half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells, 
the UE determines a reference cell for a symbol as an active cell with the smallest cell index among 
-	the configured multiple serving cells if the UE is not capable of simultaneous transmission and reception as indicated by simultaneousRxTxInterBandCA among the multiple serving cells, and
-	the cells of each band respectively if the UE is capable of simultaneous transmission and reception by simultaneousRxTxInterBandCA for the configured multiple serving cells,
where the symbol is configured as
-	downlink, or uplink, as indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated
-	uplink, if the symbol is flexible and the UE is configured to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol
-	downlink, if the symbol is flexible and the UE is configured to receive PDCCH, PDSCH or CSI-RS on the symbol. 
And if another cell among the cells configured with directionalCollisionHandling-r16 operates in the same frequency band as the reference cell, the UE does not expect
-	a symbol to be indicated as downlink or uplink on the reference cell and as uplink or downlink on another cell, respectively, by tdd-UL-DL-ConfigurationCommon or by tdd-UL-DL-ConfigurationDedicated,
-	tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated to indicate a symbol as downlink on the reference cell and to detect a DCI format scheduling a transmission on the symbol on another cell, and
-	to be configured by higher layers to receive PDCCH, PDSCH, or CSI-RS on a flexible symbol on the reference cell and to detect a DCI format scheduling a transmission on the symbol on another cell, 
if the reference cell and another cell among the cells configured with directionalCollisionHandling-r16 operate in different frequency bands, 
the UE 
-	assumes symbol as flexible, is not required to receive higher layer configured PDCCH, PDSCH, or CSI-RS and not expected to transmit higher layer configured SRS, PUCCH, PUSCH, or PRACH, when tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated indicates symbol as downlink or uplink on another cell and as uplink or downlink for the reference cell, respectively,  
-	transmits a signal/channel scheduled by a DCI format on a symbol of another cell when the symbol is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated for the reference cell,
-	is not required to receive a higher layer configured PDCCH, PDSCH, or CSI-RS on flexible symbols on the reference cell in a set of symbols, if the UE detects a DCI format scheduling a transmission on one or more symbols in the set of symbols on another cell, 
and regardless of whether the reference cell and another cell operate in same or different frequency bands,  
the UE 
-	does not expect tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated for the reference cell to indicate a symbol as uplink and to detect a DCI format scheduling a reception on the symbol on another cell
[bookmark: _Hlk33186884]-	does not expect to be configured by higher layers to transmit SRS, PUCCH, PUSCH, or PRACH on a flexible symbol on the reference cell and to detect a DCI format scheduling a reception on the symbol on another cell
-	does not transmit a PUCCH, PUSCH or PRACH that is configured by higher layers on a set of symbols on another cell if at least one symbol from the set of symbols is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or is a symbol corresponding to a PDCCH, PDSCH, or CSI-RS reception that is configured by higher layers on the reference cell 
-	does not transmit a SRS that is configured by higher layers on a set of symbols on another cell if the set of symbols is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or corresponds to a PDCCH, PDSCH or CSI-RS reception that is configured by higher layers on the reference cell 
-	does not receive a PDCCH, PDSCH or CSI-RS that is configured by higher layers on a set of symbols on another cell if at least one symbol from the set of symbols is indicated as uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or is a symbol corresponding to a SRS, PUCCH, PUSCH, or PRACH transmission that is configured by higher layers on the reference cell
-	assumes a symbol indicated as downlink or uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated on another cell to be flexible, if the UE is respectively configured by higher layers to transmit SRS, PUCCH, PUSCH, or PRACH or to receive PDCCH, PDSCH, or CSI-RS on the reference cell
-	does not expect to detect a first DCI format scheduling a transmission or reception on a symbol on a first cell and a second DCI format scheduling a reception or transmission on the symbol on a second cell, respectively.
After the UE applies the procedures described above for directional collision handling within the set of cells that have been configured with directionalCollisionHandling-r16, the UE does not expect any directional collision among the serving cells that the UE is not capable of simultaneous transmission and reception.
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