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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 were in the focus of the initial rounds of the discussion are tagged FL1 and FL2. The issues that can be in the focus of the remaining part of the meeting are tagged FL3. The FLS for the next round will be captured in [27].
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)

	MediaTek
	Chiou-Wei Tsai
	cw.tsai@mediatek.com

	CATT
	Yanping XING
Yongqiang FEI
	xingyanping@catt.cn
feiyongqiang@catt.cn

	Nordic 
	Karol Schober
	karol.schober@nordicsemi.no

	Ericsson
	Sandeep Narayanan Kadan Veedu
	sandeep.narayanan.kadan.veedu@ericsson.com

	Intel
	Debdeep Chatterjee
	debdeep.chatterjee@intel.com

	NTT DOCOMO
	Mayuko Okano
	mayuko.okano.ca@nttdocomo.com

	vivo
	Lihui Wang
	wanglihui@vivo.com

	NEC
	Takahiro Sasaki
	takahiro.sasaki@nec.com

	Qualcomm
	Jing Lei
	leijing@qti.qualcomm.com

	CMCC
	Lijie Hu
	hulijie@chinamobile.com

	LGE
	Jay KIM
	jaehyung.kim@lge.com



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

	MediaTek
	Medium
	Fine with the TP

	CATT
	High
	In general, it is much better if RAN4 can provide some feedback on the timeline. Because the timeline is not only meaningful to UE but also to network.
If RAN4 has no time to investigate in this maintenance phase, we can accept the TP either from [12] or [18].

	Nordic 
	Medium
	It has been discussed in previous meeting, if not mistaken. Maybe some form of conclusions is needed.

	vivo
	Medium or Low
	We would like to clarify what does it mean “the RedCap UE shall be ready to transmit PRACH based on its implementation”? Whether there is timeline requirement and what timeline requirement is assumed? 
As clarified, even for non-RedCap UE, “shall be ready to transmit PRACH” based on the timeline defined in Clause 8.2 does not mean the UE must transmit considering potential collisions. 

	Ericsson
	Medium
	We are fine with either one of the above TPs, with a preference for the latter one.

	Intel
	Low/Medium
	We still do not think that any essential corrections are needed for this. That it is up to UE implementation is already the case and mentioning it as a special case in the specifications can in fact cause more confusion than help. For example, questions as raised by vivo would naturally arise.

	DOCOMO
	High
	Similar view as Nordic that it would be good to make some conclusion for this issue.

	Nokia
	Medium
	Same opinion as Ericsson

	FL2
FL3
	Most received responses suggest medium priority. Based on the responses, the following TP for 38.213 clause 17.1 can be considered, although some responses wonder what “based on its implementation” means.
Proposal 1-1b: Agree the following 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.


 

	Company
	Y/N
	Comments

	vivo
	
	As commented, we are not sure what “based on its implementation” means.

	NEC
	
	Given it is up to UE implementation, “shall be ready” is not appropriate. The UE may or may not be ready. Something like “the RedCap UE may be ready to transmit PRACH, if the RedCap UE needs to measure …” would be better. Consequently, the network does not need to take care of the timeline. It is up to UE.
The case where the RedCap UE needs to measure SS/PBCH blocks does not seem PRACH retransmission but initiation of PRACH transmission in another beam.

	Qualcomm
	Y
	The phrase “based on its (UE’s) implementation” has been used in Clause 17.2 of TS 38.213, to describe directional collision handling procedure of HD-FDD RedCap UE.
In the context of the proposal above, “based on its implementation” is used to describe the uncertainties associated with UE’s procedures of preparing for msg1/msgA retransmission, which may or may not involve BWP switching (or RF retuning) for SS-RSRP measurement and PRACH (msgA) resource re-selection based on SS-RSRP measurement.  

	ZTE, Sanechips
	
	Low priority.
If it is up to UE implementation and reuse the same timeline with legacy UE, why we should have the CR?

	Ericsson
	
	Fine with the TP

	Nokia
	
	Fine with the TP

	MediaTek
	
	Fine with the TP

	Nordic
	
	“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.”
Is this equivalent to 
“the RedCap UE is not required to transmit PRACH with the same timeline as specified in Clause 8.2 and 8.2A of TS 38.213, 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.”

	DOCOMO
	
	We support the 1st bullet of the TP. For the 2nd bullet, we prefer to clarify whether a new timeline requirement for RedCap UE should be specified or not.

	Intel
	N
	It is not clear what this TP is achieving – how to interpret “based on implementation” – especially when the current R15 text has different interpretations including that it is already up to UE implementation.

	LGE
	Y (in principle)
	We prefer the wording suggestion from NEC.



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

	CATT
	Low
	This part is not wrong, but we agree that it is a bit redundant now. So OK to remove.

	Nordic
	Low
	There is nothing broken, as it is specified that “unless otherwise stated” 

	vivo
	Low
	It is not essential correction. We prefer to keep current text to make PDCCH reception clear since this is one collision case we have identified for NCD-SSB. 

	Ericsson
	Medium
	We are fine with the above TP.

	Intel
	Medium
	Fine with the TP

	DOCOMO
	High/Medium
	This part is not wrong but unnecessary. So, we prefer to remove it and make it simpler.

	Nokia
	Low
	Fine with the TP, but recognize it is not essential.

	FL2
FL3
	The received responses indicate that they are ok with the following proposed change for 38.213 clause 17.1, although most of them also indicate that this has low priority.
Proposal 2-1b: Agree the following TP for 38.213 clause 17.1:
	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.


 

	Company
	Y/N
	Comments

	vivo
	N
	Since it is not essential, we should not pursue such change. 

	ZTE, Sanechips
	
	The motivation could be clarified, since the legacy UE also face the similar situation between DL resources and SSB. Therefore, we do not think it is necessary.

	Ericsson
	
	Fine with the TP

	Nokia
	Y
	Fine with the TP

	CMCC
	Y
	OK to remove it, since it can be covered by the general description. But also fine to keep it since nothing wrong.

	DOCOMO
	Y
	Fine with the TP.

	Intel
	Y
	

	LGE
	Y
	Fine with the TP



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

	CATT
	Low
	

	Nordic 
	Medium
	

	vivo
	Low
	It can be handled by gNB implementation/proper configuration.

	Ericsson
	Low
	

	Intel
	Low
	As concluded for Re1-15, this can be handled by proper gNB implementation.

	DOCOMO
	Medium
	The same handling for the legacy UE, i.e., TDRA misalignment issue is avoided by NW configuration, can be applied for RedCap UE but it would be good to make a conclusion for RedCap since the discussion for RedCap is still open as Moderator explained.

	Nokia
	Low
	

	FL2
	Most received responses suggest low priority for this issue.

	vivo
	Y

	Qualcomm
	Agree with FL’s assessment. 

	ZTE, Sanechips
	For RedCap UE, the separate initial DL BWP without SSB is an important deployment case, which also should be tested before commercial deployment. If any clarification is considered, it should be early as soon as possible. Therefore, this issue at least should be discussed with high priority even the result probably is no consensus to support.
If there is no clarification, and leave it to gNB implementation, then the UE specific scheduling in the UL BWP would be quite limited especially for the separate initial BWP without SSB deployment case, for example,
1. For the UE supporting FG28-1a, the PUSCH scheduling also should be limited due to this issue(gNB configure the common TDRA table for the UEs)
2. For the SDT related scheduling, the PUSCH scheduling also may be limited.
3. When the dedicated UL BWP is overlapped with the separate initial UL BWP, the dedicated PUSCH scheduling also would be impacted.
Therefore, we strongly recommend RAN1 to discuss this issue and make a conclusion as early as possible, which could help for the commercial deployment.

	Ericsson
	Agree with FL’s assessment

	Nokia 
	Agree with FL’s assessment

	CMCC
	Fine with the FL proposal.

	Nordic 
	Y
	OK, even CR is not essential

	LGE
	Agree with the FL’s assessment
	LGE



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

	MediaTek
	High
	RAN1 should discuss whether and how NCD-SSB should be taken into consideration for RO validation.

	CATT
	Low
	

	Nordic 
	Low
	Our understanding is that NCD SSB is treated as CD-SSB unless said otherwise, so is current spec broken?  

	vivo
	H for proposal 3
M for proposal 2
	For proposal 3, we think clarification is needed for the TDD case, the valid RO determination should take the NCD-SSB into account as well. 
For proposal 2, for TDD case, it can be considered to be covered by the general text, see below 
“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.”.

	Ericsson
	Low
	Already covered by the following change agreed in the previous meeting?
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.

	Intel
	Low/Medium
	While we think the generic statement agreed last time could be seen as applicable and cover Proposal 2, we are open to discussing Proposal 3.

	DOCOMO
	Low
	Same understanding as Ericsson.

	Nokia
	Low
	Same understanding as Ericsson.

	FL2
	Most received responses suggest low priority for this issue. Several responses express that the following existing paragraph in 38.213 clause 17.1 may already cover one or both proposals.
For a RedCap UE indicated presence of SS/PBCH blocks within an active DL BWP by NonCellDefiningSSB, 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.

	vivo
	High priority for proposal 3 since valid RO determination include the non-collision case that there should be Ngap between SSB and PRACH occasion.

	Qualcomm
	Agree with comments of MediaTek. RO validation procedure needs to be clarified in the presence of NCD-SSB. The N_gap setting needs to be clarified in RAN1.

	ZTE, Sanechips
	We agree with Ericsson, the current spec can include this.

	Ericsson
	Agree with FL’s assessment

	Nokia 
	Agree with FL’s assessment

	CMCC
	Similar view as vivo.

	Intel
	Same view as vivo.

	LGE
	Agree with FL’s assessment



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

	MediaTek
	High
	When an initial BWP w/o SSB was agreed for RedCap, it was agreed for RACH only in idle and inactive. In that case, the “default” BWP for an idle/inactive UE is the BWP with CD-SSB where it monitors paging occasions and measures CD-SSB regularly per configuration. Only when the UE has to perform RACH, it switches to the BWP w/o SSB to do so. And the RACH procedure goes smoothly, the whole procedure can be done within a period of time of at most in the level of tens of msec (Note: 76.5ms in 15kHz SCS, assuming RAR window=10ms, 2.5ms between Msg2 and Msg3, and Contention Resolution Window= 64ms.)
Observation: For RACH, UE only needs to switch out and stay in the BWP w/o SSB for less than a hundred of msecs.
In RA-SDT and CG-SDT, UE is required to monitor PDCCH after initial transmission until the performed SDT procedure is terminated which can be up to 4000ms (until timer T319a SDT failure detection timer expires). Meanwhile, UE has to monitoring paging for SI updates and PWS notification on the BWP containing CD-SSB per TS38.321 specification. In addition, SSB measurements are required for meeting TA validation and subsequent transmission criterion on CG resources. 
Observation: For SDT, UE will have to stay in the BWP w/o SSB for hundreds or thousands of msecs. 
Performing SDT on RedCap-specific initial BWP w/o SSB is a challenging procedure for UE to perform. 
Proposal: RAN1 should discuss in more details whether/how to support this case for Rel-17 RedCap UEs. 

	CATT
	Medium
	We are open to discuss. In this maintenance stage, simple solutions are preferred.

	Nordic
	High
	

	vivo
	High
	

	Ericsson
	High
	

	Intel
	High
	

	DOCOMO
	High
	

	Nokia
	High
	

	FL2
FL3
	Most received responses suggest high priority for this issue. Based on the received responses and submitted contributions, it may be beneficial to analyze the following separate cases.
Proposal 5-1b: Discuss the need to clarify the RedCap UE behavior for the following cases:
· 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: Whether NCD-SSB can be used for CG-SDT

	Company
	Y/N
	Comments

	vivo
	Y
	

	Qualcomm
	Y
	

	ZTE, Sanechips
	Y
	

	Ericsson
	Y
	Issue 5.1: RA-SDT without subsequent transmission in BWP without CD-SSB
Yes, this case should be supported. When there are no subsequent transmissions for SDT, the duration of the time that the UE is required to operate on an SSB-less initial BWP is not expected to be longer than the non-SDT case. Therefore, RA-SDT should be supported in such an initial BWP at least when there are no subsequent transmissions.
Issue 5.2: RA-SDT with subsequent transmission in BWP without CD-SSB
We are fine with not supporting this case. To minimize spec impacts (including RRC impacts) at this late stage, we would be fine with not supporting subsequent transmission(s) for SDT in an SSB-less initial BWP.
Issue 5.3: CG-SDT in BWP without CD-SSB
We are fine with not supporting this case. Based on the existing procedures for CG-SDT, the UE must monitor SI change indication and indication about PWS notification while SDT procedure is ongoing. Also, based on the field description for pagingSearchSpace can be configured only in an initial BWP that include CD-SSB and CORESET#0. Therefore, the UE may have to do retune every paging cycle to monitoring paging CSS. Although we would be fine with it, it may be difficult to get agreed. 
Issue 5.4: Whether NCD-SSB can be used for CG-SDT
This case should not be supported. Currently, NonCellDefiningSSB is configured within BWP-DownlinkDedicated, and cannot be configured in an initial DL BWP or in RRC_Inactive. We should not pursue non-essential RRC spec changes for Rel-17 features at this stage, and so, we prefer not to support NCD-SSB for CG-SDT. 

	Nokia
	Y
	

	CMCC
	Y
	We can discuss the issues, but we do not prefer to introduce NCD-SSB to idle/inactive mode for separate initial DL BWP.

	MediaTek
	Y
	1. Issue 5.1: RA-SDT without subsequent transmission in BWP without CD-SSB
· We are fine with supporting this case. It is essentially same as legacy 4-step/2-step RACH. 

2. For Issue 5.2 (RA-SDT with subsequent transmission in BWP without CD-SSB) and Issue 5.3 (CG-SDT in BWP without CD-SSB)
· Similar to Ericsson, we are fine with not supporting these two cases, at least not in Rel-17. 
· The support of these two cases is similar to the support for FG28-1a (or even worse since there is no CSI-RS/TRS available in inactive mode) from the following aspects: 
· UE’s “default” BWP is the BWP w/o SSB (and w/o CSI-RS/TRS) because TS38.321 requires UE to continuously monitor PDCCH (addressed to C-RNTI and CS-RNTI during SDT procedure which can be last for couple of seconds. 
· In order to measure SSBs (to perform DL synchronization for timing alignment and reception parameters, pathloss measurement to guarantee uplink power accuracy, and perform CG-SDT resource validation), UE has to find time to perform BWP switching back to the BWP with CD-SSB. In addition, the number of SSBs UE has to measure may be dependent on SNR quality. 
· If these two cases are supported for Rel-17 RedCap, they should be optional UE features separately from the existing ra-SDT-r17 and cg-SDT-r17. 
· FFS: Indication by new UE feature groups or simply by existing FG 28-1a. 
Observation: It is unreasonable to assume that basic RedCap UEs supporting only FG 28-1 but not FG 28-1a are capable of supporting CG-SDT and RA-SDT subTx on BWP w/o SSB. 
Proposal: If CG-SDT and RA-SDT sub-Tx are supported in Rel-17 RedCap-specific BWP w/o CD-SSB, they should be optional UE features on top of existing ra-SDT-r17 and cg-SDT-r17. FFS: indication by new FGs or existing FG28-1a. 
3. Issue 5.4: Whether NCD-SSB can be used for CG-SDT
· We are supportive for this proposal since UE can utilize NCD-SSB to perform DL sync and CG resource validation in a very similar way, if not 100% the same, as utilizing CD-SSB. 
· In addition, since initial BWP w/o CD-SSB can be only configured via BWP#0 configuration option2, it means NCD-SSB needs to be provided to basic RedCap UEs in connected mode. Therefore, sharing NCD-SSB for SDT causes no additional overhead to NW based on the following analysis: 
· NW configures initial BWP w/o CD-SSB for RedCap UEs to offload RedCap UEs from congesting the BWP with CD-SSB. This implies the number of RedCap UEs is significant so that offloading is needed. In this case, it is reasonable to assume there are some UEs in connected mode in most of the time. 
· On the other hand, if the number of RedCap UEs is not significant, then we don’t see the motivation for NW to configure an initial BWP not containing CD-SSB. 

	Nordic
	Y
	But similarly as ///, we think that not all scenarios need to be supported in R17.

	ZTE, Sanechips(2)
	Y
	First of all, we want to mention that according to the following agreement in RAN1#108-e in SDT session, RedCap UE performing SDT in separate BWP has already been supported. The issue we should discuss should be how to ensure the proper functionality of supporting that.
Agreement in RAN1#108-e
RAN1 confirms that the separate BWP in case of RedCap may still be considered as the initial BWP and SDT resources(both CG-SDT and RA-SDT) can hence be configured on this BWP for RedCap UEs.
· Note: details can be further studied to ensure proper functionality of RedCap UE performing SDT. 

As for the detailed issues:
Issue 5.1: RA-SDT without subsequent transmission in BWP without CD-SSB
We support this case. There is nothing special in this case.
Issue 5.2: RA-SDT with subsequent transmission in BWP without CD-SSB
We support this case. 
Compared with legacy behavior, the only difference is that UE should monitor paging in initial BWP. However, this RF retuning can be up to implementation to avoid conflict with potential DL scheduling, there is no more spec impact on it. 
Issue 5.3: CG-SDT in BWP without CD-SSB
We support this case. 
Although UE should switch to initial BWP to monitor paging and SSB, it can also leave to implementation. However, if companies have concern on the frequent RF retuning, we can accept MTK’s proposal to make it as optional capability.
Issue 5.4: Whether NCD-SSB can be used for CG-SDT
We support to introduce NCD-SSB for CG-SDT. 
Actually this is the simplest solution to resolve the issues mentioned by companies. By the way, we think the case for RedCap UE supporting SDT is a typical case so that it’s worth spending effort to ensure proper functionality. As for the spec impact, since we have already defined relevant RRC signalling in RRC release message for SDT, it’s quite simple to configure the NCD-SSB in that RRC release message. 
We also want to emphasize that it does not mean that NCD-SSB is supported in all RRC inactive state, it’s dedicated for SDT instead.

	DOCOMO
	Y
	

	Intel
	Y
	Same views as Ericsson.

	LGE
	Y
	



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

	CATT
	Low
	The first paragraph, in our understanding, is to address the CF issue when RedCap UE use one separate and one shared BWP in DL and UL, for CSS monitoring (RACH procedure). 
Not sure it is a good idea to mix it with SDT.

	Nordic 
	Medium
	It is bit unclear whether Procedures for SDT can be in BWP other than initial DL with TYPE1-PDCCH CSS 

	vivo
	High
	For RA-SDT, it is important to ensure the same center frequency for PUSCH transmissions and PDCCH monitoring in search spaces defined for SDT for RedCap UEs to reduce the complexity. In addition, the separate initial UL BWP should be used for SDT transmission when a separate initial UL BWP is configured for RedCap UE.

For CG-SDT, we can discuss it after issue#5 is solved. 

	Ericsson
	Medium
	

	Intel
	High/Medium
	

	DOCOMO
	Low
	

	Nokia
	Medium
	

	FL2
FL3
	Based on the received responses, perhaps at least the following proposed change for 38.213 clause 17.1 can be considered.
Proposal 6-1b: Agree the following TP for 38.213 clause 17.1:
	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.


 

	Company
	Y/N
	Comments

	vivo
	Y
	We are also fine to discuss it after issue #5. 

	ZTE, Sanechips
	
	For RedCap, is there a case that SDT related searchspace is configured in initial DL BWP but the Type1-PDCCH CSS is not configured? It seems the SDT related searchspace can be only be configured in the initial DL BWP and for RedCap, the initial DL BWP is defined on where the type 1-PDCCH CSS is.
So, maybe based on type-1 PDCCH CSS is enough.

	ZTE, Sanechips
	
	For RedCap, is there a case that SDT related searchspace is configured in initial DL BWP but the Type1-PDCCH CSS is not configured? It seems the SDT related searchspace can be only be configured in the initial DL BWP and for RedCap, the initial DL BWP is defined on where the type 1-PDCCH CSS is.
So, maybe based on type-1 PDCCH CSS is enough.

	Ericsson
	
	Prefer to discuss this issue after Issue #5. 
@ZTE: Yes, CSS set by sdt-SearchSpace can be configured for RA-SDT, and USS set by SearchSpace and CSS set by sdt-SearchSpace can be configured for CG-SDT. 

	CMCC
	
	Agree with CATT, once the separate iDL/UL BWP used during initial access has aligned center frequency, it seems the SDT just follow this. So it may not needed for such TP.

	Nordic 
	
	Separate initial BW must have RACH SS configured, so still not clear why CR is needed

	Intel
	
	Agree that it would be better to revisit this after issue #5.



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

	CATT
	Low
	May be OK, but… does current spec specifically mention that the collision handling rule can only apply to UE in RRC_CONNECTED state?

	Nordic 
	High
	

	vivo
	Medium or Low
	From our understanding, proposal 1 is what current specification defines.

	Ericsson
	Medium
	

	Intel
	Medium
	

	DOCOMO
	Low
	

	Nokia
	Medium
	

	FL2
FL3
	Based on the received responses, this issue may have medium priority, although some responses express that the current specification may already cover this proposal.

	vivo
	Y

	Qualcomm
	We think it is not a high priority issue.

	ZTE, Sanechips
	The current spec can include this.
	If a HD-UE would transmit a PUSCH, or PUCCH, or SRS based on a configuration by higher layers and the HD-UE is indicated presence of SS/PBCH blocks within the active DL BWP by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon or by NonCellDefiningSSB, the HD-UE does not transmit 
-	PUSCH or PUCCH if a last symbol of the PUSCH or PUCCH transmission would not be at least  [4, TS 38.211] prior to a first symbol of the next earliest SS/PBCH block
-	PUSCH or PUCCH if a first symbol of the PUSCH or PUCCH transmission would not be at least  [4, TS 38.211] after a last symbol of the previous latest SS/PBCH block 
-	SRS in symbols that would not be at least  prior to a first symbol of the next earliest SS/PBCH block
-	SRS in symbols that would not be at least  after a last symbol of the previous latest SS/PBCH block




	Ericsson
	The current text in TS 38.213 does not differentiate types of PUSCH. So, no changes to the spec might be needed. 

	CMCC
	It seems the spec part pointed by ZTE covers the proposal.

	Nordic 
	Indeed, SDT CG PUSCH is covered by CG PUSCH

	Intel
	Agree with Ericsson.



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

	MediaTek
	High
	Agreeable

	CATT
	Low
	Is it better to discuss this issue in SDT agenda first?

	Nordic 
	Low
	Not clear how this is associated with RedCap

	vivo
	Low
	This “issue” is general, not specific for RedCap. It is more appropriate to be discussed and decided in SDT session.  

	Ericsson
	
	Similar view as CATT and Vivo that this issue can discussed in the SDT session.

	Intel
	Low
	Current spec is clear. No need to update

	DOCOMO
	Low
	

	Nokia
	Low
	

	FL2
	Most received responses suggest low priority for this issue some of them also express that this may not be a RedCap issue and that it should be treated as part of the SDT maintenance discussion (8.17).

	vivo
	Y

	Qualcomm
	Agree with FL’s assessment.

	ZTE, Sanechips
	Agree with FL’s assessment

	Ericsson
	Agree with FL’s assessment

	Nokia
	Agree with FL’s assessment

	CMCC
	Y

	Intel
	Agree with FL’s assessment.

	LGE
	Agree with FL’s assessment



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

	CATT
	Low
	Is it better to discuss this issue in SDT agenda first?

	Nordic 
	Low
	

	vivo
	Low
	This “issue” is general, not specific for RedCap. It is more appropriate to be discussed and decided in SDT session.  

	Ericsson
	
	Similar view as CATT and Vivo that this issue can discussed in the SDT session.

	Intel
	Low
	Not needed in our view. 

	DOCOMO
	Low
	

	Nokia
	Low
	

	FL2
	Most received responses suggest low priority for this issue some of them also express that this may not be a RedCap issue and that it should be treated as part of the SDT maintenance discussion (8.17).

	vivo
	Y

	Qualcomm
	Agree with FL’s assessment.

	ZTE, Sanechips
	Agree with FL’s assessment

	Ericsson
	Agree with FL’s assessment

	Nokia
	Agree with FL’s assessment

	CMCC
	Y

	Intel
	Agree with FL’s assessment.

	LGE
	Agree with FL’s assessment
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