[bookmark: _Ref118724539]3GPP TSG-RAN WG1 Meeting #112bis-e	R1-2302297
e-Meeting, 17th – 26th April 2023

Agenda Item:	7.2
Source:	Ericsson
Title:	Maintenance issues for Rel-17 NR RedCap
Document for:	Discussion, Decision

[bookmark: scope][bookmark: foreword]Summary
This contribution discusses the following maintenance issues for Rel-17 NR RedCap:
· Issue 1: SDT operation in BWP without CD-SSB

· Issue 2: TDD UL occasion validation
· Issue 2.1: TDD UL occasion validation for PUCCH repetition
· Issue 2.2: TDD UL occasion validation for SDT with NCD-SSB
Proposals are provided below for each one of these issues.
Issue 1: SDT operation in BWP without CD-SSB
RAN1#111 made the following conclusions regarding SDT operation in BWP without CD-SSB [1]:
	Agreement:
Discuss the necessary UE behavior of the following cases in this meeting:
· Issue 5.1: RA-SDT without subsequent transmission in BWP without CD-SSB
· Issue 5.2: RA-SDT with subsequent transmission in BWP without CD-SSB
· Issue 5.3: CG-SDT in BWP without CD-SSB
· Issue 5.4: NCD-SSB can be used for CG-SDT

Conclusion:
· No issue is identified for RedCap UEs supporting RA-SDT to support initial (non-subsequent) RA-SDT transmission in a RedCap-specific separate initial BWP without CD-SSB.

Conclusion:
The following cases can be revisited in RAN1#112:
· Subsequent RA-SDT transmission in a RedCap-specific separate initial BWP without CD-SSB
· CG-SDT in a RedCap-specific separate initial BWP without any SSB
· CG-SDT in a RedCap-specific separate initial BWP without CD-SSB but with NCD-SSB




The remaining cases were discussed in RAN1#112 [2] but the discussion was rather limited, and no further agreements were made since several companies preferred to await further progress in RAN2#121.
RAN2#121 discussed the following options [3], decided on Option 2 and agreed corresponding RAN2 CRs [4].
	RedCap & SDT
· Option 1: CG/RA-SDT can only be performed if the initial DL BWP includes the CD-SSB
· Option 2: CG/RA-SDT can also be performed if the initial DL BWP does not include the CD-SSB but a NCD-SSB (to be signalled to the UE). A corresponding UE capability is introduced
· Option 3: CG/RA-SDT can be performed even if the initial DL BWP does not include any SSB. It’s up to UE implementation whether to perform a new RSRP measurement on CB-SSB before CG transmission. A corresponding UE capability could be introduced
· Option 4: If the network configures a REDCAP-specific initial DL BWP that does not include the CD-SSB, the UE monitors PDCCH on initialDownlinkBWP during the CG/RA-SDT procedure.




The 38.306 CR [4] introduced the following new UE capability in 38.306 [5]:
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF

	ncd-SSB-ForRedCapInitialBWP-SDT-r17
Indicates that the UE supports using RedCap-specific initial DL BWP associated with NCD-SSB for SDT. If absent, the UE only supports SDT in an initial DL BWP that includes the CD-SSB. UE supporting this feature shall indicate support of supportOfRedCap-r17 and ra-SDT-r17 and/or cg-SDT-r17.
	UE
	No
	No



The 38.331 CR [4] introduced the following new RRC suspend configuration field in TS 38.331 [6]:
SuspendConfig ::=                 SEQUENCE {
    fullI-RNTI                        I-RNTI-Value,
    shortI-RNTI                       ShortI-RNTI-Value,
    ran-PagingCycle                   PagingCycle,
    ran-NotificationAreaInfo          RAN-NotificationAreaInfo                  OPTIONAL, -- Need M
    t380                              PeriodicRNAU-TimerValue                   OPTIONAL, -- Need R
    nextHopChainingCount              NextHopChainingCount,
    ...,
    [[
    sl-UEIdentityRemote-r17           RNTI-Value                       OPTIONAL, -- Cond L2RemoteUE
    sdt-Config-r17                    SetupRelease { SDT-Config-r17 }           OPTIONAL, -- Need M
    srs-PosRRC-Inactive-r17           SetupRelease { SRS-PosRRC-Inactive-r17 }  OPTIONAL, -- Need M
    ran-ExtendedPagingCycle-r17       ExtendedPagingCycle-r17            OPTIONAL -- Cond RANPaging
    ]],
    [[
    ncd-SSB-RedCapInitialBWP-SDT-r17  SetupRelease {NonCellDefiningSSB-r17}      OPTIONAL -- Need M
    ]]
}
	 SuspendConfig field descriptions

	ncd-SSB-RedCapInitialBWP-SDT
Indicates that the UE uses the RedCap-specific initial DL BWP associated with the NCD-SSB for SDT. The network configures this field if a RedCap UE is configured with SDT in the RedCap-specific initial DL BWP not associated with CD-SSB. If configured, the NCD-SSB indicated by this field can only be used during the SDT procedure for CG-SDT or RA-SDT.



The 38.331 CR [4] also updated CG-SDT configuration parameter descriptions in TS 38.331 [6] as follows:
	CG-SDT-Configuration field descriptions

	cg-SDT-RetransmissionTimer
Indicates the initial value of the configured grant retransmission timer used for the initial transmission of CG-SDT with CCCH message (see TS 38.321 [3]) in multiples of periodicity.

	sdt-DMRS-Ports
Indicates the set of DMRS ports for SSB to PUSCH mapping (see TS 38.213 [13]). In case of a RedCap-specific initial downlink BWP that is associated with NCD-SSB, the SSB is the NCD-SSB. Otherwise, the SSB is the CD-SSB.  

	sdt-NrofDMRS-Sequences
Indicates the number of DMRS sequences for SSB to PUSCH mapping (see TS 38.213 [13]). In case of a RedCap-specific initial downlink BWP that is associated with NCD-SSB, the SSB is the NCD-SSB. Otherwise, the SSB is the CD-SSB.

	sdt-SSB-Subset
Indicates SSB subset for SSB to CG PUSCH mapping within one CG configuration. If this field is absent, UE assumes the SSB set includes all actually transmitted SSBs configured by SIB1. In case of a RedCap-specific initial downlink BWP that is associated with NCD-SSB, the SSB is the NCD-SSB. Otherwise, the SSB is the CD-SSB.

	sdt-SSB-PerCG-PUSCH
The number of SSBs per CG PUSCH (see TS 38.213 [13]). Value one corresponds to 1 SSBs per CG PUSCH, value two corresponds to 2 SSBs per CG PUSCH and so on. In case of a RedCap-specific initial downlink BWP that is associated with NCD-SSB, the SSB is the NCD-SSB. Otherwise, the SSB is the CD-SSB.

	sdt-P0-PUSCH
Indicates P0 value for PUSCH for CG SDT in steps of 1dB (see TS 38.213 [13]). When this field is configured, the UE ignores the p0-PUSCH-Alpha.

	sdt-Alpha
Indicates alpha value for PUSCH for CG SDT. alpha0 indicates value 0 is used alpha04 indicates value 4 is used and so on (see TS 38.213 [13]). When this field is configured, the UE ignores the p0-PUSCH-Alpha.



In connection to the decision, RAN2#121 made the following note:
	=> It is not expected that the CR has any impact to RAN1 or RAN4 from RAN2 standpoint.




Perhaps a new paragraph like the following one can be considered for clause 17.1 in 38.213 [7]:
	For a RedCap UE indicating a capability to use an initial DL BWP associated with NCD-SSB for SDT, if the UE is provided NonCellDefiningSSB in ncd-SSB-RedCapInitialBWP-SDT, then during SDT procedure (as described in clause 19) the UE may use the SS/PBCH blocks provided by NonCellDefiningSSB instead of the SS/PBCH blocks that the UE used to obtain SIB1, and these SS/PBCH blocks and the SS/PBCH blocks that the UE used to obtain SIB1 have the same QCL properties, if they have the same index.



Furthermore, a reference from 38.213 clause 19 (“PUSCH transmission in RRC_INACTIVE state”) to 38.213 clause 17.1 (“RedCap UE procedures”) can also be considered.
Consider the above TP for 38.213 clause 17.1, and a reference from clause 19 to clause 17.1.
Another issue related to SDT with NCD-SSB is discussed under Issue 2.2 further down in this contribution.
Issue 2: TDD UL occasion validation
RAN1#112 made the following conclusions regarding TDD UL occasion validation [1][2]:
	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




The conclusion above addresses PRACH and MsgA PUSCH, and similar clarifications can be considered for PUCCH repetition (as discussed in RAN1#112) and SDT with NCD-SSB (as discussed in previous section).
Issue 2.1: TDD UL occasion validation for PUCCH repetition
For PUCCH repetition, 38.213 clause 9.2.6 [7] specifies the following:
	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-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.
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



For simplicity, the same principle can be adopted for PUCCH repetition as for PRACH and MsgA PUSCH. This is in line with Proposal 5-1f in the RAN1#112 feature lead summary in [2].
Make a similar conclusion for PUCCH repetition as for PRACH and MsgA PUSCH:
· For TDD, RedCap UE in a BWP without any SSB should apply CD-SSB for determining the following in all RRC states:
· the N_PUCCH^repeat slots for a PUCCH transmission (in Clause 9.2.6, TS38.213)
· Note: No specification impact is expected
Issue 2.2: TDD UL occasion validation for SDT with NCD-SSB
As discussed earlier in this contribution, RAN2#121 agreed that a RedCap UE can indicate that it supports SDT in an initial DL BWP that does not include CD-SSB but NCD-SSB. Since the RAN#112 conclusion only addressed “RedCap UE in a BWP without any SSB”, there may be a need to revisit the case when a RedCap UE performs SDT operation in a BWP without CD-SSB but with NCD-SSB.
For example, for CG-PUSCH, 38.213 clause 19.1 [7] specifies the following:
	For unpaired spectrum and for SS/PBCH blocks with indexes provided by ssb-PositionsInBurst in SIB1
-	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
-	if a UE is provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if the PUSCH occasion
-	is within UL symbols
-	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



For simplicity, the same principle can be adopted for RedCap UE in SDT procedure in a BWP with NCD-SSB as for BWP without any SSB.
Make a similar conclusion for BWP with NCD-SSB as for BWP without any SSB:
· For TDD, RedCap UE in SDT procedure in a BWP with NCD-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)
· CG-PUSCH occasion validation (in Clause 19.1, TS38.213)
· the N_PUCCH^repeat slots for a PUCCH transmission (in Clause 9.2.6, TS38.213)
· Note: No specification impact is expected
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