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[bookmark: _Ref7476982]Introduction 
NCD-SSB was agreed to be configured in an RRC-configured DL BWP for FG6-1. In last RAN1 meeting, the collision handling between NCD-SSB and dynamic scheduled or configured UL transmission was clarified. That is, NCD-SSB is handled in the same way as CD-SSB for collision handling between NCD-SSB and UL transmission. In this contribution, we provide our views on other impacts of NCD-SSB. 
Discussions
In the collision handling for HD-FDD RedCap UE, it was agreed that a SSB is prioritized over any collided dynamic scheduled or semi-statically configured UL transmission, except the case SSB is collided with valid RO/MsgA PUSCH. 

	Agreement: 
· For Case 5 of SSB overlaps with in configured UL transmission, re-use the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over configured UL transmission
· The configured UL transmission includes CG-PUSCH, or SRS
· FFS: Confirm that PUCCH is included 

Agreement
· For Case 5 of SSB overlaps with configured UL transmission, the configured UL transmission includes PUCCH transmission configured by higher layers
· Note:  The UL transmission indicated by DCI is supposed to be dynamic UL transmission.
Agreement
· For Case 5 of dynamically scheduled UL transmission vs. SSB, support Option 2 at least for dynamically scheduled UL transmission other than Msg3 (re)transmission and PUCCH for Msg4
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission
Agreement
Confirm the following WA from RAN1#108-e:
· For Case 5 of SSB overlapping with Msg3 (re)transmission or PUCCH for Msg4/MsgB, reuse the same handling as for other dynamically scheduled UL transmission and prioritize the SSB
· Note: Whether the above collision rule is reused for Msg3 PUSCH repetition is up to the agreement in the CE WI.




A RedCap UE can be configured to work in the RRC configured active DL BWP which doesn’t contain CD-SSB/CORESET 0, which is for offloading. To avoid the complexity and power consumption for the RedCap UE to switch between frequency region of CD-SSB/CORESET 0 and the RRC configured active LD BWP, NCD-SSB is introduced. The RedCap will do measurement on the NCD-SSB which is critical for stable DL/UL transmissions. Therefore, it was agreed in last RAN1 meeting that NCD-SSB is handled in the same way as CD-SSB for collision handling between NCD-SSB and UL transmission. The related behavior is captured in section 17.2 in TS380.213. Following the same principle, i.e. NCD-SSB should be prioritized over other channels/signals as CD-SSB. In this section, some other behaviors related to NCD-SSB are present. 

A first related impact is on the PUCCH repetition in TDD. In existing NR, if a PUCCH repetition collides with a symbol of CD-SSB, the PUCCH repetition is not counted in the configured number of repetitions. A simple fix is to add a reference to NCD-SSB.

	A SS/PBCH block symbol is a symbol of an SS/PBCH block with candidate SS/PBCH block index corresponding to the SS/PBCH block index indicated to a UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon or ssb-PositionsInBurst in NonCellDefiningSSB if provided or, if the UE is not provided DLorJoint-TCIState or followUnifiedTCIstate, by ssb-PositionsInBurst in SSB-MTCAdditionalPCI associated to physical cell ID with active TCI states.



A second related impact is on the PDCCH detection if the PDCCH is collided with a SSB. In current NR, if the PDCCH is overlapped with a NCD-SSB in at least one RE, the PDCCH is dropped. A simple fix is to add a reference to NCD-SSB.

	For monitoring of a PDCCH candidate by a UE, if the UE
[bookmark: _Hlk493885951]-	has received ssb-PositionsInBurst in SIB1 and has not received ssb-PositionsInBurst in ServingCellConfigCommon or NonCellDefiningSSB if provided for a serving cell, and
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in SIB1, 
the UE is not required to monitor the PDCCH candidate.
For monitoring of a PDCCH candidate by a UE, if the UE
-	has received ssb-PositionsInBurst in ServingCellConfigCommon or NonCellDefiningSSB if provided for a serving cell, and
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in ServingCellConfigCommon or NonCellDefiningSSB, 
the UE is not required to monitor the PDCCH candidate.



Then, in the slot format determination, the UE does not expect the set of symbols of a CD-SSB of the slot to be configured as UL symbol by the semi-static configuration. The same limitation should apply to NCD-SSB. The same limitation applies to dynamic slot format indication by DCI format 2_0. A simple fix is to add a reference to NCD-SSB

	For operation on a single carrier in unpaired spectrum, for a set of symbols of a slot indicated to a UE for reception of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or by ssb-PositionsInBurst in ServingCellConfigCommon or by ssb-PositionsInBurst in NonCellDefiningSSB if provided or, if the UE is not provided DLorJoint-TCIState or followUnifiedTCIstate, by ssb-PositionsInBurst in SSB-MTCAdditionalPCI associated to physical cell ID with active TCI states, the UE does not transmit PUSCH, PUCCH, 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. The UE does not expect the set of symbols of the slot to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, when provided to the UE.

	For a set of symbols of a slot corresponding to SS/PBCH blocks with candidate SS/PBCH block indices corresponding to the SS/PBCH block indexes indicated to a UE by ssb-PositionsInBurst in SIB1, or by ssb-PositionsInBurst in ServingCellConfigCommon, or by ssb-PositionsInBurst in NonCellDefiningSSB if provided, as described in clause 4.1 or, if the UE is not provided DLorJoint-TCIState or followUnifiedTCIstate, by ssb-PositionsInBurst in SSB-MTCAdditionalPCI associated to physical cell ID with active TCI states, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as uplink.



One more related specification is on PUSCH repetition type B. The current specification describe the behaviour for that related to CD-SSB. Following the principle from the agreement in last RAN1 meeting,  simple fix is to add a reference to NCD-SSB too. 

	For PUSCH repetition Type B, the UE determines invalid symbol(s) for PUSCH repetition Type B transmission as follows:
-	A symbol that is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated is considered as an invalid symbol for PUSCH repetition Type B transmission. 
-	For operation in unpaired spectrum, symbols indicated by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon or ssb-PositionsInBurst in NonCellDefiningSSB if provided for reception of SS/PBCH blocks are considered as invalid symbols for PUSCH repetition Type B transmission.
-	For a reduced capability half-duplex UE in paired spectrum and for PUSCH repetition Type B transmission, symbols indicated by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon or ssb-PositionsInBurst in NonCellDefiningSSB if provided for reception of SS/PBCH blocks are considered as invalid symbols for PUSCH repetition Type B transmission.



All above proposed changes are captured in companion contributions [1][2]. Further, there are many places in the specification which describes an operation between a DL/UL transmission and a SSB indicated by ssb-PositionsInBurst. However, it doesn’t explicitly limit the corresponding behaviour to CD-SSB. In other words, the corresponding specification can be understood as already allowing the behaviour of NCD-SSB. One example from specification is cited as below. We prefer to make a conclusion on such interpretation. 

	For unpaired spectrum:
-	When AvailableSlotCounting is enabled, and in case K>1, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
-	A slot is not counted in the number of  slots for PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.




Proposal 1: 
· Agree on the proposed draft CR for PUCCH repetition in TDD, PDCCH dropping and slot format determination in relation to NCD-SSB in [1][2].  
· The operation in current specification should be interpreted to include both CD-SSB and NCD-SSB if ssb-PositionsInBurst is mentioned without a limitation on CD-SSB
Conclusion
In this contribution, we provide our views on the additional impacts of NCD-SSB. We make the following proposal. 
Proposal 1: 
· Agree on the proposed draft CR for PUCCH repetition in TDD, PDCCH dropping and slot format determination in relation to NCD-SSB in [1][2].  
· The operation in current specification should be interpreted to include both CD-SSB and NCD-SSB if ssb-PositionsInBurst is mentioned without a limitation on CD-SSB
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