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[bookmark: scope][bookmark: foreword]Introduction
This feature lead (FL) summary (FLS) concerns the Rel-17 work item (WI) for support of reduced capability (RedCap) NR devices [1, 2]. FLSs from the previous RAN1 meeting can be found in [3, 4, 5], and a RAN1 agreement summary is available in [6]. The CRs that was agreed in the previous RAN1 meeting can be found in [7, 8, 9].
This document summarizes contributions [10] – [21] submitted to agenda item 8.6 as well as RedCap-related aspects in contribution [22] submitted to another agenda item and the following email discussion:
	[111-R17-RedCap] To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, Tdoc number of the moderator summary for online session, etc – Johan (Ericsson)




The issues that are in the focus of the first round of the discussion are tagged FL1.
Follow the naming convention in this example:
· RedCapFLS1-v000.docx
· RedCapFLS1-v001-CompanyA.docx
· RedCapFLS1-v002-CompanyA-CompanyB.docx
· RedCapFLS1-v003-CompanyB-CompanyC.docx
If needed, you may “lock” a discussion document for 30 minutes by creating a checkout file, as in this example:
· Assume CompanyC wants to update RedCapFLS1-v002-CompanyA-CompanyB.docx.
· CompanyC uploads an empty file named RedCapFLS1-v003-CompanyB-CompanyC.checkout
· CompanyC checks that no one else has created a checkout file simultaneously, and if there is a collision, CompanyC tries to coordinate with the company who made the other checkout (see, e.g., contact list below).
· CompanyC then has 30 minutes to upload RedCapFLS1-v003-CompanyB-CompanyC.docx
· If no update is uploaded in 30 minutes, other companies can ignore the checkout file.
· Note that the file timestamps on the server are in UTC time.
In file names, please use the hyphen character (not the underline character) and include ‘v’ in front of the version number, as in the examples above and in line with the general recommendation (see slide 12 in R1-2210802), otherwise the sorting of the files will be messed up (which can only be fixed by the RAN1 secretary).
To avoid excessive email load on the RAN1 email reflector, please note that there is NO need to send an info email to the reflector just to inform that you have uploaded a new version of this document. Companies are invited to enter the contact info in the table below.
FL1 Question 0-1a: Please consider entering contact info below for the points of contact for this email discussion.
	Company
	Point(s) of contact
	Email address(es)

	
	
	

	
	
	

	
	
	



Issue #1: Msg1/MsgA retransmission timeline
Contributions [12, 13, 17 (section 2.3), 18 (section 2), 20] discuss the Msg1/MsgA retransmission timeline for the case when a RedCap UE performs random access in an active DL BWP without SSB. Due to the potential need to do RSRP measurement in another DL BWP, it may not be feasible for a RedCap UE to fulfil the existing timeline in this case. One possibility is to extend the timeline for this case, something that may require RAN4 involvement, as expressed in [13]. Another possibility is to leave the UE behavior to the implementation (cf. the RAN2 agreement in the RAN2 LS in [22]).
Contribution [12] provides a TP for 38.213 clause 17.1 to clarify that this case is up to the UE implementation:
	When a RedCap UE is performing Type-1 or Type 2 random access procedure within an active DL BWP without the SS/PBCH blocks that the UE used to obtain SIB1 or the SS/PBCH blocks provided by NonCellDefiningSSB, requested by higher layers, the UE shall be ready to retransmit a PRACH based on its implementation.



Contribution [18 (section 2)] provides a similar TP for 38.213 clause 17.1:
	When a RedCap UE monitors PDCCH according to Type1-PDCCH CSS set in an active DL BWP configured for Type-1 or Type-2 random access procedure, and the RedCap UE is requested by higher layers to re-transmit PRACH,
· the RedCap UE shall be ready to transmit PRACH with the same timeline as specified in Clause 8.2 and 8.2A of TS 38.213, if the active DL BWP includes the SS/PBCH blocks that the UE used to obtain SIB1 or the SS/PBCH blocks provided by NonCellDefiningSSB.
· the RedCap UE shall be ready to transmit PRACH based on its implementation, if the RedCap UE needs to measure SS/PBCH blocks outside its active DL BWP before transmitting PRACH and the active DL BWP does not include the SS/PBCH blocks that the UE used to obtain SIB1 or the SS/PBCH blocks provided by NonCellDefiningSSB.



FL1 Question 1-1a: Companies are invited to provide comments and suggested priority (Low/Medium/High).
	Company
	Priority
	Comments

	
	
	

	
	
	

	
	
	



Issue #2: Collision between PDCCH and NCD-SSB
Contributions [16, 17 (section 2.1)] propose to remove the paragraph in 38.213 clause 17.1 related to collision between PDCCH and NCD-SSB since the preceding paragraph has now been generalized (by the CR in [7] which was agreed in the previous meeting) to cover collisions between any channel and SSB.
	For a RedCap UE indicated presence of SS/PBCH blocks within an active DL BWP by NonCellDefiningSSB in unpaired spectrum, collision handling between downlink receptions or uplink transmissions and the SS/PBCH blocks are same as described for a UE indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon described in all other clauses, unless otherwise stated.
For monitoring of a PDCCH candidate by a UE configured with NonCellDefiningSSB, if the UE
· 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 NonCellDefiningSSB, 
the UE is not required to monitor the PDCCH candidate.



FL1 Question 2-1a: Companies are invited to provide comments and suggested priority (Low/Medium/High).
	Company
	Priority
	Comments

	
	
	

	
	
	

	
	
	



Issue #3: PUSCH TDRA misalignment
Contributions [14 (section 2.2), 15, 17 (section 2.2)] discuss potential clarification in 38.214 clause 6.1.2.1.1 regarding which common search space is used when the UE is addressed with TC-RNTI. This topic was also discussed for Rel-15 NR in the previous meeting [23, 24, 25], where it was agreed to not pursue with a Rel-15 NR CR, without precluding that a CR is considered for Rel-17 RedCap in this meeting.
FL1 Question 3-1a: Companies are invited to provide comments and suggested priority (Low/Medium/High).
	Company
	Priority
	Comments

	
	
	

	
	
	

	
	
	



Issue #4: TDD slot format and RO validation with NCD-SSB
Contribution [18 (section 3)] expresses that the recent introduction of a configurable time offset between CD-SSB and NCD-SSB may potentially increase the UE complexity for validating DL and UL resources. The contribution has the following proposals:
· Proposal 2 in [18]: For operation on a single carrier in unpaired spectrum, a RedCap UE does not expect to transmit PRACH, or PUSCH, or PUCCH, or SRS in a set of symbols of a slot indicated presence of SS/PBCH blocks within the active DL BWP by ssb-PositionsInBurst in SIB1 or by ServingCellConfigCommon, or by NonCellDefiningSSB. 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.
· Proposal 3 in [18]: For operation on a single carrier in unpaired spectrum, if a RedCap UE operates on an active DL BWP configured with NCD-SSB and on an active UL BWP configured with PRACH resources: 
· the valid PRACH occasion(s) will not overlap with SSB symbols of NCD-SSB and CD-SSB
· the UE does not expect to be configured with a SS/PBCH block by NonCellDefiningSSB, which ends within Ngap symbols of starting symbol of a valid PRACH occasion configured for RedCap UE or succeeds a valid PRACH occasion, configured for RedCap UE, in a slot  
· the valid PRACH occasion(s) and the definition of Ngap for RedCap UE are determined by the rules in Clause 8.1 of TS 38.213
FL1 Question 4-1a: Companies are invited to provide comments and suggested priority (Low/Medium/High).
	Company
	Priority
	Comments

	
	
	

	
	
	

	
	
	



Issue #5: SDT and DL BWP without SSB
Contribution [14 (section 2.1)] identifies the following two options (and expresses a preference for the second option):
· Option 1 in [14]: If SDT is configured for RedCap UE, the separate initial DL BWP without CD-SSB would not be configured.
· Option 2 in [14]: If the separate initial DL BWP without CD-SSB is configured, during the SDT procedure, whether and how to receive paging depends on the UE and gNB implementation.
Contribution [18 (section 4)] has the following proposals:
· Proposal 4 in [18]: If a RedCap UE capable of SDT is configured with an initial DL BWP without CD-SSB, the RedCap UE can either switch BWP to monitor Type2/0/0A-PDCCH CSS set outside its initial DL BWP (based on UE implementation) or be provided with SI update by dedicated RRC signaling scheduled with C-RNTI without BWP switching.
· Proposal 5in [18]: Send an LS to RAN2 and ask RAN2 to further discuss/determine the SI update procedures for RedCap UE configured with an initial DL BWP without CD-SSB and CORESET#0.
Contribution [19] has the following proposals:
· Proposal 1 in [19]: CG-SDT is not supported on RedCap-specific initial DL BWP that does not contain CD-SSB. Send LS to RAN2.
· Proposal 2 in [19]: If CG-SDT is supported on RedCap-specific initial DL BWP without CD-SSB, extend NCD-SSB to RRC_INACTIVE for RedCap UE to perform CG-SDT on the BWP.
· Add nonCellDefiningSSB-r17 to BWP-DownlinkDedicatedSDT-r17 in RRCRelease IE when RedCap-specific initial BWP is configured and does not contain CD-SSB.
· Proposal 3 in [19]: If CG-SDT is supported on RedCap-specific initial DL BWP without CD-SSB and NCD-SSB, select one of the following options to ensure proper functionality for RedCap UEs:
· Option 1: Restrict the maximum value of configuredGrantTimer*periodicity and cg-SDT-RetransmissionTimer*periodicity to 160ms.
· Option 2: Prioritization and scheduling restrictions are specified for UE as follows 
· UE prioritizes paging monitoring occasions over CG-SDT DL monitoring.
· Network should apply scheduling restriction to avoid collision (1) between gNB’s DL response to UE transmission on CG-SDT and SSB occasions, and (2) between SDT re-transmission(s), if applicable, and SSB occasions.
· Proposal 4 in [19]: If CG-SDT is supported on RedCap-specific initial DL BWP without CD-SSB and NCD-SSB, it is optional UE capability.
· Proposal 5 in [19]: If CG-SDT is supported on RedCap-specific initial DL BWP without CD-SSB and NCD-SSB, send LS to RAN4 and ask whether/what/how UE transmit timing requirements are met.
Contribution [20] has the following proposal:
· Proposal 1 in [20]: If separate initial BWP does not include CD-SSB and CORESET#0, but is configured for SDT, a UE does not expect to be scheduled on the BWP during paging/SI update indication monitoring procedure and during CG-SDT resource verifying procedure.
· The BWP paging/SI update indication monitoring procedure may include every paging monitoring occasions, SSB acquisition time, the possible retuning time, the time between the paging and the updated SI.
· The CG-SDT resource verifying procedure may include SSB transmission time before every CG resource and the possible retuning time.
FL1 Question 5-1a: Companies are invited to provide comments and suggested priority (Low/Medium/High). Different comments can be provided for RA-SDT and CG-SDT if needed.
	Company
	Priority
	Comments

	
	
	

	
	
	

	
	
	



Issue #6: SDT and UL BWP and center frequency relation
Contribution [10] is a draft CR for 38.213 clause 17.1 proposing the following changes to clarify the UL BWP and center frequency relation for RedCap SDT UEs:
	For unpaired spectrum operation, a RedCap UE does not expect to receive a configuration where the center frequency for an initial DL BWP in which the UE is configured to monitor Type1-PDCCH CSS set, or a USS set by SearchSpace, or a CSS set by sdt-SearchSpace is different than the center frequency for an initial UL BWP in which the RedCap UE may transmit Msg1/Msg3, or MsgA, or a PUSCH (re)transmission as described in clause 19.1.
A UE can be provided by BWP-DownlinkDedicated a DL BWP, other than the initial DL BWP. A UE can be provided by BWP-UplinkDedicated an UL BWP, other than the initial UL BWP, that is smaller than or equal to the maximum UL bandwidth that the UE supports.
If a UE is provided an UL BWP by initialUplinkBWP-RedCap in UplinkConfigCommonSIB and is provided rach-ConfigCommon or msgA-ConfigCommon in BWP-UplinkCommon or configuredGrantConfig in BWP-Uplink-Dedicated-SDT for the UL BWP, the UE uses corresponding parameters to perform the procedures in clauses 8.1, 8.1A, and 8.3, and 19.1; otherwise, the UE uses corresponding parameters from rach-ConfigCommon or msgA-ConfigCommon in BWP-UplinkCommon or configuredGrantConfig in BWP-Uplink-Dedicated-SDT for the UL BWP provided by initialUplinkBWP.



FL1 Question 6-1a: Companies are invited to provide comments and suggested priority (Low/Medium/High).
	Company
	Priority
	Comments

	
	
	

	
	
	

	
	
	



Issue #7: SDT and HD-FDD
Contribution [11 (section 2.1)] has the following proposal regarding SDT HD-FDD RedCap UEs:
· Proposal 1 in [11]: For collision handling between CG-SDT PUSCH and DL resources for HD-FDD UEs in inactive states, adopts the same rule as CG PUSCH in connected states.
FL1 Question 7-1a: Companies are invited to provide comments and suggested priority (Low/Medium/High).
	Company
	Priority
	Comments

	
	
	

	
	
	

	
	
	



Issue #8: SDT and QCL assumption
Contribution [11 (section 2.2)] has the following proposal regarding the QCL assumption for SDT RedCap UEs:
· Proposal 2 in [11]: Adopt the change request for PDCCH and PDSCH QCL assumption in clause 19.1 and clause 19.2 for TS 38.213.
	19.1		Configured-grant based PUSCH transmission
<Unchanged parts omitted>
A UE can be provided a USS set by SearchSpace, or a CSS set by sdt-SearchSpace, to monitor PDCCH for detection of DCI format 0_0 with CRC scrambled by C-RNTI or CS-RNTI for scheduling PUSCH transmission or of DCI format 1_0 with CRC scrambled by C-RNTI for scheduling PDSCH receptions [12, TS 38.331]. The UE may assume that the DM-RS antenna port associated with the PDCCH receptions, the DM-RS antenna port associated with the PDSCH receptions, and the SS/PBCH block associated with the last PUSCH transmission or PRACH transmission are quasi co-located with respect to average gain and quasi co-location 'typeA' or 'typeD' properties. The UE transmits a PUCCH with HARQ-ACK information associated with the PDSCH receptions as described in clause 9.2.1 using a same spatial domain transmission filter as for the last PUSCH transmission.
<Unchanged parts omitted>

19.2		Random-access based PUSCH transmission
<Unchanged parts omitted>
A UE can be provided by sdt-SearchSpace a CSS set to monitor, after contention resolution as described in clause 8.4, PDCCH for detection of a DCI format 0_0 or DCI format 1_0 with CRC scrambled by C-RNTI for scheduling respective PUSCH transmissions or PDSCH receptions; otherwise, if the UE is not provided sdt-SearchSpace, the UE monitors PDCCH according to a Type1-PDCCH CSS set as described in clause 10.1. The UE may assume that the DM-RS antenna port associated with the PDCCH receptions, the DM-RS antenna port associated with the PDSCH receptions, and the SS/PBCH block associated with the last PRACH transmission are quasi co-located with respect to average gain and quasi co-location 'typeA' or 'typeD' properties.
<Unchanged parts omitted>



FL1 Question 8-1a: Companies are invited to provide comments and suggested priority (Low/Medium/High).
	Company
	Priority
	Comments

	
	
	

	
	
	

	
	
	



Issue #9: SDT and SSB-to-TO mapping
Contribution [11 (section 2.3)] has the following proposal regarding the SSB-to-TO mapping for SDT RedCap UEs:
· Proposal 3 in [11]: Only the TO of the first repetition is associated with the SSB.
The incoming LS that the contribution refers to can be found in [26].
FL1 Question 9-1a: Companies are invited to provide comments and suggested priority (Low/Medium/High).
	Company
	Priority
	Comments
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