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[bookmark: _Ref521334010]Introduction
In RAN1#112, the following agreement and conclusion were reached on PRACH/PUSCH/PUCCH occasion validation [1]. 
	Agreement
Discuss the need to clarify PRACH/PUSCH/PUCCH occasion validation for the following cases:
· Issue 5.1: A RedCap UE performing random access in idle/inactive state in RedCap-specific initial DL BWP without CD-SSB or NCD-SSB
· Issue 5.2: A RedCap UE in connected state operating in a DL BWP without CD-SSB but with NCD-SSB.
· Issue 5.3: A RedCap UE in connected state operating in a DL BWP without CD-SSB or NCD-SSB.
Conclusion 
For TDD, RedCap UE in a BWP without any SSB should apply CD-SSB for determining the following in all RRC states:
· PRACH occasion validation (in Clause 8.1, TS38.213), 
· MsgA PUSCH occasion validation (in Clause 8.1A, TS38.213)
Note: No specification impact is expected 


Note that the above conclusion is for the case when no SSB is transmitted in the BWP, and only PRACH and MsgA PUSCH is concluded. In this contribution, we provide our views on other cases. 
Discussion
[bookmark: _Ref130309830][bookmark: _Ref101701747]General principle
The following facts should be taken into consideration for a typical TDD system (put aside full-duplex or SBFD):
· A gNB’s cannot be transmitting and receiving simultaneously. If the gNB is performing DL transmission in a symbol, any UL channel/signal in this symbol will not be received by gNB, but just causing cross-link interference (CLI) to other UEs.
· Among all reference signals, CD-SSB is the only one that considered as cell-specific and always-on. It has the highest priority for gNB to guarantee the transmission. Any UL symbol/channels should not be overlapped with CD-SSB symbols, or should be dropped when overlapped with CD-SSB symbols.
· Legacy UE already follows the rules derived from the above two points [2]. If RedCap UE does not follow the above principles, it may cause CLI to legacy UEs.
Therefore, it is natural that all UL signal/channels should take CD-SSB into consideration when determining the transmission occasion or dropping, regardless CD-SSB is in the active BWP or not. 
Observation: Due to the cell-specific and always-on characteristics of CD-SSB, all occasion validation/dropping of UL signals/channels should at least take CD-SSB into consideration.
[bookmark: _Ref130309649]PUCCH in a BWP without CD-SSB or NCD-SSB
In Clause 9.2.6 of TS 38.213, the following procedure on PUCCH repetition slot determination is specified [2]:
	For unpaired spectrum, the UE determines the  slots for a PUCCH transmission starting from a slot indicated to the UE as described in clause 9.2.3 for HARQ-ACK reporting, or a slot determined as described in clause 9.2.4 for SR reporting or in clause 5.2.1.4 of [6, TS 38.214] for CSI reporting and having
-	an UL symbol, as described in clause 11.1, or flexible symbol that is not SS/PBCH block symbol provided by startingSymbolIndex as a first symbol, and
-	consecutive UL symbols, as described in clause 11.1, or flexible symbols that are not SS/PBCH block symbols, starting from the first symbol, equal to or larger than a number of symbols provided by nrofsymbols


 Regarding ‘SS/PBCH block symbol’, in the same clause, the following clarification can be found:
	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 by NonCellDefiningSSB if provided or, if the UE is not provided dl-OrJoint-TCIStateList, 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.


Thus, it is clear that PUCCH occasion validation should consider both CD-SSB and NCD-SSB (if provided). If neither CD-SSB nor NCD-SSB is existed, it is equivalent to the case that NCD-SSB is not provided, while CD-SSB can anyway be acknowledged by SIB1 or ServingCellConfigCommon. In this case, RedCap UE should apply CD-SSB for PUCCH occasion determination. No specification impact is expected.
Proposal 1: For TDD, RedCap UE in a BWP without any SSB should apply only CD-SSB for determining the  slots for PUCCH repetition.
· No specification impact is expected.
[bookmark: _Ref130302634]PUCCH in a BWP without CD-SSB but with NCD-SSB
As can be seem in Section 2.2, when NonCellDefiningSSB is provided, both CD-SSB and NCD-SSB should be taken into consideration to determine slots for PUCCH repetition. Note that this does not rely on whether CD-SSB is transmitted within the BWP or not. No specification impact is expected.
Proposal 2: For TDD, RedCap UE in a BWP without CD-SSB but with NCD-SSB should apply both CD-SSB and NCD-SSB for determining the  slots for PUCCH repetition.
· No specification impact is expected.
PRACH/PUSCH in a BWP without CD-SSB but with NCD-SSB
Currently, in Clause 8.1 of TS 38.213, the following procedure on PRACH occasion validation is specified [2]:
	[bookmark: _Hlk29801864]For paired spectrum or supplementary uplink band all PRACH occasions are valid. 
For unpaired spectrum, 
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if it does not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last SS/PBCH block reception symbol, where  is provided in Table 8.1-2 and, if channelAccessMode = "semiStatic" is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where the UE does not transmit [15, TS 37.213].
-	the candidate SS/PBCH block index of the SS/PBCH block corresponds to the SS/PBCH block index provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon , as described in clause 4.1
-	If a UE is provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2, and if channelAccessMode = "semiStatic" is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where there shall not be any transmissions, as described in [15, TS 37.213]
-	the candidate SS/PBCH block index of the SS/PBCH block corresponds to the SS/PBCH block index provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon, as described in clause 4.1. 


Similarly, the following procedure is specified for PUSCH occasion validation [2]:
	A PUSCH occasion is valid if it does not overlap in time and frequency with any valid PRACH occasion associated with either a Type-1 random access procedure or a Type-2 random access procedure. Additionally, for unpaired spectrum and for SS/PBCH blocks with indexes provided by ssb-PositionsInBurst in SIB1 or by ServingCellConfigCommon 
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if the PUSCH occasion
-	does not precede a SS/PBCH block in the PUSCH slot, and 
-	starts at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2 and, if channelAccessMode = "semiStatic" is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where the UE does not transmit [15, TS 37.213].
-	if a UE is provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if the PUSCH occasion
-	is within UL symbols, or 
-	does not precede a SS/PBCH block in the PUSCH slot, and 
-	starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2 and, if channelAccessMode = "semiStatic" is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where the UE does not transmit [15, TS 37.213].


Clearly, in current specification, PRACH/PUSCH occasion validation only considers CD-SSB. Valid PRACH/PUSCH occasions are determined regardless CD-SSB is within the active BWP or not. As pointed out in Section 2.1, this is in line with the principle of TDD network. We think there is no need to change such principle for RedCap UE. In other words, no need to consider NCD-SSB for PRACH/PUSCH occasion validation, in any RRC states.
It is understood that by the above validation, there may be collision between NCD-SSB and PRACH/PUSCH in valid occasion. In this case, firstly, we should aware that:
· From UE’s view, legacy UE may transmit PRACH/PUSCH in valid occasions. If a RedCap UE tries to receive NCD-SSB, it may be seriously interfered by CLI from legacy UE nearby.
· From gNB’s view, it is natural to guarantee the detection of PRACH of legacy UE. The gNB shall perform reception/detection at that time, an thus unlikely to transmit NCD-SSB.
Therefore, it is reasonable for a RedCap UE to perform ‘not receiving NCD-SSB’ when collision happens.
For PRACH occasion, a small correction on Clause 11.1 of TS 38.213 can be considered. The following correction is formally proposed in [3].
	For a set of symbols of a slot corresponding to a valid PRACH occasion and [image: ] symbols before the valid PRACH occasion, as described in clause 8.1, the UE does not receive PDCCH, PDSCH, or CSI-RS, or SS/PBCH blocks provided by NonCellDefiningSSB in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.


For PUSCH occasion (introduced in Rel-16 for 2-step RACH), unlike PRACH occasion, there is no special collision handling in addition to legacy PUSCH. In our understanding, this means PUSCH in PUSCH occasion follows the rule for CG-PUSCH. We think the principle can be followed, i.e. no correction to the specification.
Proposal 3: For TDD, RedCap UE in a BWP without CD-SSB but with NCD-SSB should apply only CD-SSB for determining the valid PRACH/PUSCH occasion.
· When NCD-SSB is collided with valid PRACH occasion, the UE does not receive NCD-SSB. 
Proposal 4: Adopt the following correction on Clause 11.1 of TS 38.213:
	For a set of symbols of a slot corresponding to a valid PRACH occasion and [image: ] symbols before the valid PRACH occasion, as described in clause 8.1, the UE does not receive PDCCH, PDSCH, or CSI-RS, or SS/PBCH blocks provided by NonCellDefiningSSB in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.


Conclusion
In this contribution, we share our views on PRACH/PUSCH/PUCCH occasion validation. The observation and proposals are summarized as follows:
Observation: Due to the cell-specific and always-on characteristics of CD-SSB, all occasion validation/dropping of UL signals/channels should at least take CD-SSB into consideration.
Proposal 1: For TDD, RedCap UE in a BWP without any SSB should apply only CD-SSB for determining the  slots for PUCCH repetition.
· No specification impact is expected.
Proposal 2: For TDD, RedCap UE in a BWP without CD-SSB but with NCD-SSB should apply both CD-SSB and NCD-SSB for determining the  slots for PUCCH repetition.
· No specification impact is expected.
Proposal 3: For TDD, RedCap UE in a BWP without CD-SSB but with NCD-SSB should apply only CD-SSB for determining the valid PRACH/PUSCH occasion.
· When NCD-SSB is collided with valid PRACH occasion, the UE does not receive NCD-SSB. 
Proposal 4: Adopt the following correction on Clause 11.1 of TS 38.213:
	For a set of symbols of a slot corresponding to a valid PRACH occasion and [image: ] symbols before the valid PRACH occasion, as described in clause 8.1, the UE does not receive PDCCH, PDSCH, or CSI-RS, or SS/PBCH blocks provided by NonCellDefiningSSB in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
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