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This feature lead (FL) summary (FLS) concerns the Rel-18 work item (WI) on enhanced support of reduced capability (RedCap) NR devices [1, 2]. FLSs from the previous RAN1 meeting can be found in [3, 4, 5, 6], and a RAN1 agreement summary is available in [7].
The core part of the WI [1] has the following objective and notes related to further reduced UE complexity:
	Complexity/cost reduction
· Further reduced UE complexity in FR1 [RAN1, RAN2, RAN4]
· UE BB bandwidth reduction
· 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH, with 20 MHz RF bandwidth for UL and DL
· The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth.
· UE peak data rate reduction
· Relaxation of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction
· The relaxed constraint is, e.g., 1 (instead of 4).
· The parameters (vLayers, Qm, f) can be as in Rel-17 RedCap.
· Both 15 kHz SCS and 30 kHz SCS are supported.
· Aim to define at most one Rel-18 RedCap UE type for further UE complexity reduction.
· The existing UE capability framework is used, and changes to capability signalling are specified only if necessary. By default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable unless otherwise specified.
Notes:
· The work defined as part of this WI is not to overlap with LPWA use cases.
· Coexistence with non-RedCap UEs and Rel-17 RedCap UEs should be ensured.
· This WI considers all applicable duplex modes unless otherwise specified.
Check in RAN#98-e regarding:
· Whether UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction or standalone
· Whether or not/how a separate early indication can be supported
· Other restrictions of the WI (e.g., connectivity restrictions, band, etc.)



This document summarizes contributions [10] – [37] submitted to agenda item 9.6.1 and the following email discussion:
	[111-R18-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 initial discussion is captured in the FLSs in [38, 39]. The issues in this document are tagged and color coded with High Priority or Medium Priority. The following proposals (tagged FL5 in this document) are candidates for treatment in the online session on Thursday 17th November:
	High Priority Proposal 3-1c:
· The minimum DL peak rate target (for FD-FDD) is Z Mbps based on peak data rate calculation according to 38.306.
· The same value for X is used for DL and UL
· Note: This means that the minimum UL peak rate target (for FD-FDD) is slightly larger than Z Mbps.
· The value of Z is to be down-selected between 6 and 10 (Mbps) by RAN1#112.

Medium Priority Proposal 2.4-3b:
· For a cell supporting Rel-17 and/or Rel-18 RedCap UEs,
· Up to one separate (RedCap-specific) initial DL/UL BWP can be configured for the following cases:
1. Only Rel-17 RedCap UEs
2. Only Rel-18 RedCap UEs
3. Both Rel-17 and Rel-18 RedCap UEs
· Note: Here, “Rel-18 RedCap UE” means a UE implementing the UE complexity reductions introduced by the Rel-18 RedCap WI.

Medium Priority Proposal 4-1b:
· Separate early indication of Rel-18 RedCap UEs in Msg1 can be enabled/disabled via SIB.
· Note: Here, “Rel-18 RedCap UE” means a UE implementing UE BB complexity reduction introduced by the Rel-18 RedCap WI.
· FFS: 2-step RACH case

Medium Priority Proposal 4-2b:
· Separate early indication of Rel-18 RedCap UEs in Msg3 is supported.
· Note: Here, “Rel-18 RedCap UE” means a UE implementing UE BB complexity reduction introduced by the Rel-18 RedCap WI.
· FFS: 2-step RACH case



FL4 Question 1-1a: Please consider entering contact info below for the points of contact for this email discussion.
	Company
	Point(s) of contact
	Email address(es)

	Xiaomi
	Xuemei Qiao
	qiaoxuemei@xiaomi.com

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

	Nordic 
	Karol Schober
	karol.schober@nordicsemi.no

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

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

	Nokia, NSB
	Rapeepat Ratasuk
	rapeepat.ratasuk@nokia.com

	Qualcomm
	Yongjun Kwak
	yongkwak@qti.qualcomm.com

	Panasonic
	Shotaro Maki
	maki.shotaro@jp.panasonic.com

	CMCC
	Lijie Hu
	hulijie@chinamobile.com

	Intel
	Yingyang Li
	yingyang.li@intel.com

	Lenovo
	Yuantao Zhang
	zhangyt18@lenovo.com

	Spreadtrum
	Sicong Zhao
	sicong.zhao@unisoc.com

	Sierra Wireless
	Serkan Dost
	sdost@sierrawireless.com

	Vivo
	Lihui Wang
	wanglihui@vivo.com

	NEC
	Takahiro Sasaki
	takahiro.sasaki@nec.com

	LGE
	Jay KIM
	Jaehyung.kim@lge.com

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

	Transsion
	Sha Wang
	sha.wang@transsion.com

	FUTUREWEI
	Vip Desai
	vipul.desai@futurewei.com

	SONY
	Martin Beale
	martin.beale@sony.com

	ZTE, Sanechips
	Youjun Hu
	hu.youjun1@zte.com.cn



[bookmark: _Toc101519362]2	UE BB bandwidth reduction
2.1	Bandwidth of broadcast PDSCH
Assumptions on UE Post-FFT buffer size
The previous RAN1 meeting made an FFS regarding the UE post-FFT buffering “assumption” (for SIB1 PDSCH):
	Agreement:
For UE BB bandwidth reduction, for SIB1 (PDSCH),
· Allow the scheduling of SIB1 to be larger than 5 MHz (as in legacy operation)
· FFS: UE post-FFT buffering “assumption”
 



Several contributions [11, 12, 14, 15, 16, 19, 24, 28, 30, 33, 35] propose that post-FFT buffer size should not smaller than ~20 MHz. A few contributions [17, 19, 22] propose that the UE post-FFT buffer size can be less than 20 MHz (e.g., 5 MHz). One contribution [32] proposes that post-FFT size can be 20 MHz until PDCCH is decoded and 5 MHz after that.
Based on the above considerations, the following proposals can be considered.
FL1 High Priority Proposal 2.1-1a: For UE BB bandwidth reduction, for broadcast PDSCH, RAN1 does not assume that the UE post-FFT buffer size is smaller than 20 MHz.
	Company
	Y/N
	Comments

	Xiaomi
	Y
	For broadcast PDSCH and unicast PDSCH, the UE post-FFT buffer has the same design. 

	MediaTek
	Y but …
	Fine with the proposal. But “for broadcast PDSCH” is redundant since post-FFT buffer is shared and the same for unicast and broadcast PDSCHs. 

	Nordic 
	OK
	

	OPPO
	Y
	This is the right assumption as we have conclusion for SIB1. The post-FFT buffer is commonly shared for both channels.

	CATT
	Y
	

	Ericsson
	Y
	

	Nokia, NSB
	Y
	Agree with other companies that this should apply to both broadcast and unicast.

	Sharp
	Y
	

	Qualcomm
	Y 
	Same assumption should apply to both broadcast and unicast.

	Panasonic
	Y
	

	CMCC
	Y
	With default same slot scheduling, it seems OK for broadcast PDSCH

	Intel
	
	The relation between post-FFT buffer size and processing timeline of PDSCH should be clarified. There are two interpretations of the FL proposal
· Interpretation #1: the buffer is no smaller than 20MHz and the broadcast PDSCH processing time is relaxed. 
· Interpretation #2: the buffer is no smaller than 20MHz and the broadcast PDSCH processing time is same as unicast PDSCH. 
With Interpretation #1, as analyzed in our tdoc R1-2211409, the required amount of buffer will be larger than 20MHz. The UE needs to keep the buffer for multiple slots after the slot with broadcast PDSCH. Consequently, additional post-FFT buffer is necessary if new DL transmission can be scheduled in the multiple slots. One way avoiding the increase of buffer is to avoid DL scheduling in the multiple slots, however, it impacts scheduling flexibility. As comparison, additional buffer is not needed for Interpretation #2. 

	Lenovo
	Y
	UE needs to buffer 20MHz for some symbols.

	Spreadtrum
	Y
	For clarify, we understand that the post-FFT buffer size is a time-frequency granularity, prefer to add this:
High Priority Proposal 2.1-1a: For UE BB bandwidth reduction, for broadcast PDSCH, RAN1 does not assume that the UE post-FFT buffer size is smaller than 20 MHz per slot.

	FL
	The RAN1 session on Monday 14th November made the following conclusion:
Conclusion:
For UE BB complexity reduction, for broadcast and unicast PDSCH, RAN1 does not assume that the UE post-FFT buffer size per slot is smaller than 20 MHz.




FL1 High Priority Proposal 2.1-2a: For UE BB bandwidth reduction, for unicast PDSCH, at least until PDCCH is decoded, RAN1 does not assume that the UE post-FFT buffer size is smaller than 20 MHz.
· FFS: the assumption on post-FFT buffer size after decoding PDCCH
	Company
	Y/N
	Comments

	Xiaomi
	N
	For broadcast PDSCH and unicast PDSCH, the UE post-FFT buffer has the same design. Thus, we have the following proposal for the revision of High Priority Proposal 2.1-1a and High Priority Proposal 2.1-2a : 
For UE BB bandwidth reduction, for both broadcast PDSCH and unicast PDSCH, RAN1 does not assume that the UE post-FFT buffer size is smaller than 20MHz.  

	MediaTek
	
	Similar comment as before. Proposals 2.1-1a and 2.1-2a can be combined and modified as follows: 
For UE BB bandwidth reduction, RAN1 does not assume that the UE post-FFT buffer size is smaller than 20 MHz.

	Nordic 
	OK
	

	OPPO
	Y
	

	CATT
	Y
	We reconsider a bit, and think it is more realistic for R18 eRedCap UE to implement a 20 MHz post-FFT buffer size, for all channels/stages.

	Ericsson
	Y
	

	Nokia, NSB
	Y
	We support 20 MHz post-FFT buffer size for broadcast and therefore do not see why it would be different for unicast.

	Sharp
	N
	For unicast PDSCH, we believe that the UE overhead can be reduced by preconfiguring RB segments for PDSCH scheduling. in this case, if the fragmentation is semi-static or DCI indicated without change, the UE can only enable 5MHz post-FFT buffer.

	Qualcomm
	
	We prefer to have the same assumption given in High Priority Proposal 2.1-1a applied to unicast as well. We do not want to have any detailed behavior assumption e.g., dependence on PDCCH decoding, so no FFS is needed. 

	Panasonic
	Y
	

	CMCC
	
	If cross slot scheduling feature is supported, then it seems not true. Currently, we don’t have agreements on whether such feature is applied to R18 eRedCap.  

	Intel
	
	Prefer to wait until an agreement on broadcast PDSCH is made. 

	Lenovo
	Y
	UE needs to buffer 20MHz for some symbols.

	Spreadtrum
	N
	If the post-FFT buffer size is assumed no smaller than 20 MHz, then the smallest size is fixed at UE side, there is no any reason to have another assumption.

	FL
	The RAN1 session on Monday 14th November made the following conclusion:
Conclusion:
For UE BB complexity reduction, for broadcast and unicast PDSCH, RAN1 does not assume that the UE post-FFT buffer size per slot is smaller than 20 MHz.




Bandwidth of SIB1 and OSI
The previous RAN1 meeting made the following agreements regarding bandwidth of SIB1 and OSI:
	Agreement:
For UE BB bandwidth reduction, for SIB1 (PDSCH),
· Allow the scheduling of SIB1 to be larger than 5 MHz (as in legacy operation)
· FFS: UE post-FFT buffering “assumption”

Agreement:
For UE BB bandwidth reduction, for broadcast OSI (PDSCH),
· Allow the scheduling of broadcast OSI (PDSCH) to be larger than 5 MHz (as in legacy operation)
 



Some contributions [25, 28, 35] propose that broadcast of dedicated/separate SIB1/OSI (e.g., with bandwidth less than 5 MHz) to Rel-18 RedCap UEs should not be supported. However, one contribution [36] wants to discuss this aspect further. A couple of contributions [32, 37] have proposed that how to receive 20-MHz PDSCH for SIB1/OSI should be up to UE implementation.  
Based on the above considerations, the following proposal can be considered.
FL1/FL2/FL3 Medium Priority Proposal 2.1-3a: For UE BB bandwidth reduction, broadcast of separate SIB1/OSI (PDSCH) to Rel-18 RedCap UEs is not supported.
	Company
	Y/N
	Comments

	Xiaomi
	Y
	Since the bandwidth of SIB1/OSI can be larger than 5MHz, separate SIB1/OSI is not needed anymore.

	MediaTek
	Y
	

	Noridc 
	Y
	

	OPPO
	OK
	

	CATT
	Y
	This is a small step forward from previous agreement above.

	Ericsson
	Y
	

	Nokia, NSB
	Y
	

	Sharp
	Y
	

	Qualcomm
	Y
	

	CMCC
	Y
	

	Intel
	
	The proposal is not clear. Does this proposal support that some SIB1/OSI repetitions are scheduled and shared by all UEs, while other SIB1/OSI repetitions are scheduled dedicatedly to eRedCap UE?

	Lenovo
	Y
	

	Sierra Wireless
	Y
	

	vivo
	Y
	

	NEC
	Y
	

	LGE
	Y
	Okay.

	DOCOMO
	Y
	

	Transsion
	Y
	

	ZTE, Sanechips
	Y
	

	Spreadtrum
	Y
	

	Panasonic
	Y
	

	FL
	The RAN1 session on Wednesday 16th November made the following conclusion:
Conclusion:
For UE BB complexity reduction, broadcast of separate SIB1/OSI (PDSCH) to Rel-18 RedCap UEs is not supported.




Bandwidth of Paging and RAR
The previous RAN1 meeting made the following agreements regarding bandwidth of Paging and RAR:
	Agreement:
For UE BB bandwidth reduction, for paging channel (PDSCH) to Rel-18 RedCap UEs, down-select between the following options:
· Option 1: Restrict the scheduling of paging channel to be within 5 MHz
· Option 2: Allow the scheduling of paging channel to be larger than 5 MHz (as in legacy operation)
· FFS: whether 5MHz is assumed to be physically contiguous

Agreement:
For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs, down-select between the following options:
· Option 1: Restrict the scheduling of RAR PDSCH to be within 5 MHz
· Option 2: Allow the scheduling of RAR PDSCH to be larger than 5 MHz (as in legacy operation)
· FFS: whether 5MHz is assumed to be physically contiguous




For paging, majority of the contributions [11, 12, 13, 14, 15, 17, 20, 23, 24, 25, 26, 28, 29, 30, 31, 35] propose that Option 2 (i.e., allow the scheduling of paging channel to be larger than 5 MHz) should be supported. Some contributions [18, 19, 21, 22, 32, 36] support Option 1 (i.e., restrict the scheduling of paging channel to be within 5 MHz) instead.  
Based on the above considerations, the following proposal can be considered.
FL1 High Priority Proposal 2.1-4a: For UE BB bandwidth reduction, for paging channel (PDSCH) to Rel-18 RedCap UEs, allow the scheduling of paging channel to be larger than 5 MHz (as in legacy operation).
	Company
	Y/N
	Comments

	Xiaomi
	Y
	With the assumption of 20MHz for post-FFT buffering size, the performance can be improved by HARQ combination with one paging reception. 

	MediaTek
	Y
	

	Nordic 
	Y
	

	CATT
	Y
	This should be supported at least for paging in RRC_IDLE and RRC_INACTIVE state.

	Ericsson
	Y
	

	Nokia, NSB
	Y
	

	Sharp
	Y
	

	Qualcomm
	
	No strong views but we may need confirmation from RAN2 as paging procedure and configuration is more like RAN2 issue. Prefer to send LS to RAN2 asking their views on paging configuration and NW awareness of UE types.

	Panasonic
	Y
	

	CMCC
	Y
	

	Intel
	
	We prefer to conclude on High Priority Proposal 2.1-1a firstly. 

	Lenovo
	Y
	

	Spreadtrum
	Y
	

	Sierra Wireless
	Y
	

	FL
	The RAN1 session on Monday 14th November made the following agreement:
Agreement:
From RAN1 perspective, for UE BB complexity reduction, for paging channel (PDSCH) to Rel-18 RedCap UEs, allow the scheduling of paging channel to be larger than 5 MHz (as in legacy operation).




For RAR, several contributions [11, 13, 14, 16, 20, 23, 25, 26, 27, 28, 30, 34] propose that Option 2 (i.e., allow the scheduling of RAR PDSCH to be larger than 5 MHz) should be supported. Slightly fewer contributions [17, 18, 19, 21, 22, 32, 33, 36, 37] want to support Option 1 instead. A few contributions [12, 15, 31] propose the support that down-selection between the should be conditioned on the UE post-FFT buffer size and/or on whether separate Msg1 indication is available for Rel-18 RedCap UEs. One contribution [13] has proposed to extend the minimum time between RAR reception and Msg3 transmission when RAR bandwidth is larger than 5 MHz.
Based on the above considerations, the following proposal can be considered.
FL1 High Priority Proposal 2.1-5a: For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs, allow the scheduling of RAR PDSCH to be larger than 5 MHz (as in legacy operation).
· FFS: whether/how to extend the minimum time between RAR reception and Msg3 transmission when RAR bandwidth is larger than 5 MHz
· FFS: the UE behavior if the minimum time between RAR reception and Msg3 transmission is not extended
	Company
	Y/N
	Comments

	Xiaomi
	Y
	Consider the following 3 options for the scheduling of Msg3 transmission:
Option 1: The gNB schedules Msg3 with the legacy UE processing time requirement, and if the UE is able to process RAR timely, Msg3 can be successfully transmitted; Otherwise, the UE wouldn’t transmit Msg3 and Msg3 re-transmission can be performed;
Option 2: The gNB schedules Msg3 with a relaxed UE processing time for all UEs
Option 3: The gNB schedules Msg3 with a relaxed UE processing time for eRedCap UEs, and schedules Msg3 with the legacy UE processing time for legacy UEs. Early indication mechanism should be introduced.
Both option 1 and option 2 utilized by gNB’s implementation without any spec impact are preferred by us. But, if early indication is adopted for Msg3 bandwidth, which is better to be no larger than 5MHz to reduce the complexity of gNB reception, option 3 can also be accepted by us.  

	MediaTek
	Y
	

	Nordic 
	N
	We cannot accept this proposal, unless processing timeline and/or UE behaviour is clarified.

	OPPO
	N
	We also have concern of the decoding time of RAR, which is additional need to be dealt by RAR.

	CATT
	Y
	

	Ericsson
	Y
	

	Nokia, NSB
	Y
	

	Sharp
	
	From gNB perspective, allowing msg3 scheduling without bandwidth limitation can alleviate the system overhead for PRACH resources allocation. If the grant range exceeds 5MHz, the UE can drop it or use part of the PRB for msg3 transmission. 

	Sharp
	Y
	

	Qualcomm
	N
	We have concerns on RAR timeline. If RAR PDSCH is larger than 5MHz then there should be additional UE processing time so UE cannot meet the current timeline between RAR reception and Msg-3 transmission. But we agreed that the timeline relaxation is not inside the scope of the WI, so we need to make it sure that RAR PDSCH is not larger than 5MHz.

	Panasonic
	Y
	We propose to consider extending the minimum time between RAR reception and Msg3 transmission when RAR bandwidth is larger than 5 MHz (or eRedCap TB decoding capability) and when the cell allows the access from the eRedCap UEs.

	CMCC
	Y
	

	Intel
	N
	We prefer to limit RAR PDSCH to 5MHz which should be sufficient since TBS of the RAR PDSCH is not large. 

	Lenovo
	Y
	

	Spreadtrum
	
	We think this issue is related to early indication. If separate early indication is not introduced or disabled for R18 RedCap, this issue is quite similar to paging, and we think the scheduling of RAR PDSCH can be larger than 5 MHz. If separate early indication via Msg1 is introduced and enabled for R18 RedCap, the RAR should be limited within 5 MHz for a Re18 RedCap.

	Sierra Wireless
	Y
	

	vivo
	
	We think if Rel-17 early indication (EI) by MSG1 is available, restrict the scheduling of RAR PDSCH for RedCap UEs within 5 MHz and NW should ensure that the RAR intended for Rel-17 and Rel-18 RedCap UEs are confined within 5MHz.
But if Rel-17 early indication by MSG1 is not available, allow the scheduling of RAR PDSCH to be larger than 5 MHz (as in legacy operation). Either all UEs including non-RedCap UE can have longer time to process the RAR by gNB scheduling or no relaxed timeline is introduced for RedCap UEs, and in case Rel-18 eRedCap UE cannot meet the timeline requirement for MSG3 transmission, the UE drops the MSG3 transmission (MSG3 can be re-Txed).

	NEC
	Y
	

	LGE
	N
	We also prefer to limit the RAR PDSCH to be within 5 MHz to avoid the complicated timeline issue.

	DOCOMO
	N
	We share the same view as QC and prefer to restrict the scheduling confined within 5MHz. It should be noted that this does not intend to restrict the scheduling as contiguous 5MHz but allow distributed allocation.
If larger number of PRB than 5MHz per slot can be received by eRedCap UE for RAR PDSCH, the UE may be required to proceed the PDSCH across multiple slots and the current timeline requirement for RAR PDSCH processing may not be satisfied, and hence the timeline has to be extended for eRedCap. Alternatively, it can be handled by UE implementation, i.e., the UE punctures the PDSCH, but it results in the potential performance loss for eRedCap UE. The similar discussion may be required for unicast PDSCH (and Msg4) which has a processing time requirement for preparing HARQ-ACK information, but the relaxation of PDSCH processing time was not captured as WI objective since companies pointed that the schedular complexity would be largely increased while complexity reduction gain is relatively small. Therefore, we prefer not to allow the scheduling larger than 5MHz.

	Transsion
	N
	The timeline between RAR and Msg3 should be clarified first

	ZTE, Sanechips
	Y
	We do not want to introduce the restriction for the gNB. For a UE, the processing time defined between msg2 and msg3 could be extended. However, the gNB is not going to introduce a new TDRA value for msg3 scheduling.
If the RAR is larger than 5MHz, the gNB still has the ability to schedule the msg3 with a larger scheduling delay. Then there is no processing problem.
Therefore, allowing RAR larger than 5MHz is fine.

	FUTUREWEI
	
	This is related to early indication and timeline

	FL2
	Based on the received responses and the offline discussion on Tuesday 15th November, the following updated proposal can be considered, to provide a trade-off between UE baseband processing and gNB scheduling flexibility (regardless of whether an early indication is used or not).
High Priority Proposal 2.1-5b: For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs,
· If TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is NOT longer than NT,1 + NT,2 + 0.5 + X ms,
· The scheduling of RAR PDSCH is restricted to be within 5 MHz
· Otherwise,
· The scheduling of RAR PDSCH is allowed to be larger than 5 MHz
· FFS: value(s) of X

	MediaTek
	
	We prefer the previous proposal provided by FL in today’s (Nov. 15th) offline session. We think RAR PDSCH should be allowed to be larger than 5MHz to reduce impact on NW and legacy UEs. 

We don’t support the original Option 1 (i.e. confining RAR PDSCH to 5MHz) for the following reasons:
1. Msg1 early indication: A separate Msg1 early indication is assumed by proponents for Option 1 which in our view is not necessary and should be avoided to make further Msg1 segmentation. 
2. Reduced RAR capacity for NW: If separate Msg1 early indication is not available, restricting RAR PDSCH to 5MHz significantly reduces “RAR capacity” as pointed out by Huawei in today’s offline session. Increasing maximum RAR window (which is 10msec) should be discussed together. Note: increased RAR window increases UE power consumption for monitoring RAR. 
3. Increased RAR latency for both eRedCap and legacy UEs: If separate Msg1 early indication is available, when RAR PDSCH is larger than 5MHz, NW has to segment it into at least two separate RAR PDSCHs in order to confine the one(s) for Rel-18 eRedCap UEs. In other words, for response to PRACH detected on each RACH occasion, instead of multiplexing all RAR PDUs into one PDSCH, NW is required to transmit multiple PDSCHs. This statically increases RAR response latency for both eRedCap and legacy non-eRedCap UEs. 


Again, given the fact that eRedCap UE will be capable of receiving 20MHz PDSCH, we support Option 2 (allowing RAR PDSCH larger than 5MHz) to reduce impact on NW and legacy UEs based on the above analysis. The proposal proposed by FL in today’s offline provides a good middle ground to minimizing spec and NW’s impact. 

Proposal: For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs, the scheduling of RAR PDSCH is allowed to be larger than 5 MHz.
· TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is NOT smaller than NT,1 + NT,2 + 0.5 + X ms,
· FFS: value(s) of X
· Otherwise, UE is not required to transmit the Msg3.

For the first sub-bullet about timeline, in TDD, the timeline may be even automatically met without gNB’s special handling for eRedCap UEs. In addition, in our view, the X values can be determined in a very simple way. For example, if we agree eRedCap can only process 25 PRBs in SCS=15kHz, then X is 0 when RAR <= 25 PRBs, X is 1 when 25PRBs < RAR <= 50PRBs, and so on. The discussion won’t be long and the specification impact can be captured in one paragraph.


	Nordic 
	
	FL as well MTK proposal could be agreeable to us. FL proposal is better for gNB flexibility, while MTK is better for UE implementation. 


	Transsion
	
	If the Msg1 advance indication is not supported, FL's proposal will limit the RAR of legacy UEs to 5MHz under certain scheduling conditions, thus affecting the scheduling flexibility of legacy UEs. If the Msg1 early indication is supported, considering the impact of the RAR time window, why don't we limit the RAR of eRedcap to 5MHz.

	CATT
	Y in general
	We think RAR PDSCH should be allowed to be larger than 5MHz regardless the early indication and TDRA. It is a very rare case that RAR PDSCH needs to be very large (note that the group assumes 72 bits for Msg2 during SI phase).
Having said this, we understand FL’s intention to provide a compromise. So we can live with it.

	CMCC
	Y
	In fact, even when RAR PDSCH is larger than 5MHz, and it only receive the part within 5MHz, it may also decode successfully, just as we evaluated for SIB1 case. And for this case, gNB can change the MCS to a higher one and the RAR can be within 5MHz, so gNB can determine based on implementation. And consider that RAR TBS may be small, we are fine with this proposal.

	Panasonic
	Y
	We support the High Priority Proposal 2.1-5b. The formulation provided by FL in Tuesday’s offline session was also fine to us.

These proposals can provide more transmission power from gNB using more PRBs and scaling factor, which is beneficial to maintain the coverage of the channel without HARQ retransmission. If the delay of the Msg3 transmission is concerned, the gNB is also allowed to schedule the RAR within 5 MHz and use the legacy timeline between RAR and Msg3. Such a flexibility is necessary rather than always confining RAR within 5 MHz.
MediaTek’s formulation is also fine in principle. If going with it, we recommend updating as follows:
Proposal: For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs, the scheduling of RAR PDSCH is allowed to be larger than 5 MHz. When the scheduling of RAR PDSCH is larger than 5 MHz:
· TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is NOT smaller than NT,1 + NT,2 + 0.5 + X ms, 
· FFS: value(s) of X
· Otherwise, UE is not required to transmit the Msg3.
When the scheduling of RAR PDSCH is within 5 MHz, the legacy time between RAR reception and Msg3 transmission (not smaller than NT,1 + NT,2 + 0.5 ms) is applied.

	DOCOMO
	
	While we still prefer not to allow the scheduling of larger number of PRB corresponding to 5MHz for RAR PDSCH, we are fine to discuss based on this FL Proposal.

	vivo
	
	We share the similar views with CATT and prefer MTK’s proposal. We also support the update from Panasonic.  

	Nokia, NSB
	
	In our view the size of RAR is small enough that several messages can still fit in 5MHz using MCS0. Therefore, we think 5 MHz would be enough in most cases. However, we want to support the flexibility that the gNB can schedule RAR to UE using >5 MHz. In this case, it should be sufficient for the Rel-18 UE to process only a 5 MHz portion (as gNB can still use the same MCS) and therefore we don’t feel the need to relax the UE processing time. We do not think there is a need to relax the UE processing time based on TDRA.

	Lenovo
	
	We share similar view with Nokia. 

	SONY
	Y
	Our preference would be that RAR is scheduled within 5MHz, but this proposal would be OK as it allows for a longer processing timeline when the RAR (PDSCH) is wider than 5MHz.

	Ericsson
	Y
	

	Sierra Wireless
	Y
	We support the proposal in High Priority Proposal 2.1-5b and we are also Ok with the updated proposal by Panasonic, however, to simplify UE implementation and the specification, we think that the gNB error case handling should be up to UE implementation.

In addition, we think this proposal is not about “>5 MHz” but instead this is regarding the maximum number of supported PRBs (e.g. 25 PRBs for 15 kHz SCS) so we need to replace “5 MHz” with max supported PRBs. 

Our suggestion would be to update it as follows:
Proposal: For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs, the scheduling of RAR PDSCH is allowed to be larger than the maximum number of unicast PRBs that the UE can process per slot. When the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot:
· TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is NOT smaller than NT,1 + NT,2 + 0.5 + X ms, 
· FFS: value(s) of X
· Otherwise, up to UE implementation.
When the scheduling of RAR PDSCH is within the maximum number of unicast PRBs that the UE can process per slot, the legacy time between RAR reception and Msg3 transmission (not smaller than NT,1 + NT,2 + 0.5 ms) is applied.


	ZTE, Sanechips
	
	If Rel-18 RedCap UE is not identified, based on NT,1 + NT,2 + 0.5 + X ms, limiting on TDRA or bandwidth would cause negative impacts on the legacy UEs and legacy network scheduling, which is not acceptable. If Rel-18 RedCap UE is identified, we are nature to assume the bandwidth could be limited in 5MHz. But we are open to discuss the how to limit the RAR PDSCH bandwidth within 5MHz, e.g., based on processing timeline.

High Priority Proposal 2.1-5b: For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs,
· If Rel-18 RedCap UE is not identified by msg1, the scheduling of RAR PDSCH is allowed to be larger than 5 MHz
· Otherwise, further study the following
· If TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is NOT longer than NT,1 + NT,2 + 0.5 + X ms,
· The scheduling of RAR PDSCH is restricted to be within 5 MHz
· Otherwise,
· The scheduling of RAR PDSCH is allowed to be larger than 5 MHz
· FFS: value(s) of X

	MediaTek2
	Y in principle
	We are supportive for Panasonic’s proposal. But for sake of progress, we are also fine with FL’s proposal in principle. 

Regarding FL’s proposal, it may not completely accurate because it is too restrictive to gNB. We suggest modifying as follows. (Wording can be improved.)

Proposal: For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs,
· If TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is NOT longer than NT,1 + NT,2 + 0.5 + X ms,
· The scheduling of RAR PDSCH is restricted to be within 5 MHz
· Otherwise,
· The scheduling of RAR PDSCH is allowed to be larger than 5 MHz, and 
· TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is NOT smaller than NT,1 + NT,2 + 0.5 + X ms
· FFS: value(s) of X

	FL3
	Based on the received responses the following updated proposal (largely based on the proposal in the above comment from Sierra Wireless) can be considered.
High Priority Proposal 2.1-5c: For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs, the scheduling of RAR PDSCH is allowed to be larger than the maximum number of unicast PRBs that the UE can process per slot.
· When the scheduling of RAR PDSCH is within the maximum number of unicast PRBs that the UE can process per slot, the legacy time between RAR reception and Msg3 transmission (not smaller than NT,1 + NT,2 + 0.5 ms) is applied.
· When the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot,
· The UE receives the RAR if the TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is NOT smaller than NT,1 + NT,2 + 0.5 + X ms.
· FFS: value(s) of X
· Otherwise, the UE behavior is up to the UE implementation.

	FL
	The RAN1 session on Wednesday 16th November made the following agreement:
Agreement:
For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs, the scheduling of RAR PDSCH is allowed to be larger than the maximum number of unicast PRBs that the UE can process per slot.
· When the scheduling of RAR PDSCH is within the maximum number of unicast PRBs that the UE can process per slot, the legacy time between RAR reception and Msg3 transmission (not smaller than NT,1 + NT,2 + 0.5 ms) is applied.
· When the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot,
· The UE receives the RAR and correspondingly transmits Msg3 if the TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is NOT smaller than NT,1 + NT,2 + 0.5 + X ms.
· FFS: value(s) of X
· Otherwise, the UE behavior is up to the UE implementation.
· Note: it does not mean early indication is needed
· Note: it will not be used as example for unicast PDSCH



A few contributions [10, 22, 23] have proposed that resource allocation for broadcast PDSCH is assumed to be physically contiguous for broadcast PDSCH, whereas one contribution [26] has proposed that the allocation could also be non-contiguous. A couple of contributions [11, 12] have proposed that relaxed UE processing time should be supported when the PDSCH is larger than 5 MHz. One contribution [35] has proposed that if dedicated paging PDSCH for Rel-18 RedCap UEs is to be further considered in RAN1, an LS should be sent to RAN3 for their inputs.
2.2	Bandwidth of unicast PDSCH
Several contributions [10, 21, 23, 25, 28, 29, 30, 32, 33] propose that a UE should not be expected to receive a DL assignment in a DCI with a unicast PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot. Some contributions [12, 13, 15, 16, 18, 24] propose that a UE can be expected to receive a DL assignment in a DCI with a unicast PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot. One contribution [31] propose the down-selection between those options should be conditioned on the UE post-FFT buffer size. A few contributions [16, 18, 24] also propose that allocating number of RBs corresponding to more than 5 MHz should not be supported. 
Based on the above considerations, the following proposal can be considered.
FL1 High Priority Proposal 2.2-1a: For UE BB bandwidth reduction, a UE is not expected to receive a DL assignment in a DCI with a unicast PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.
	Company
	Y/N
	Comments

	Xiaomi
	
	Does it mean that the number of RBs allocating for unicast PDSCH can’t be more than 5MHz? If so, we support the following version: 
For UE BB bandwidth reduction, a UE is not expected to receive a DL assignment in a DCI to allocate more than 5MHz of RBs for unicast PDSCH. 
Besides, with the assumption of 20MHz post-FFT buffering size, for contiguous resource allocation with interleaved VRB-to-PRB mapping, we support the distributed PRBs can span a bandwidth of more than 5MHz. Besides, for non-contiguous resource allocation, it should be FFS whether the distributed PRBs can span more than 5MHz bandwidth.

	MediaTek
	N
	Since UE is capable of receiving 20MHz of data per slot, we don’t see the motivation for such a scheduling restriction (i.e. BW3). We prefer PR3 to BW3.

	Nordic 
	Y
	

	OPPO
	N
	We think the total number of RBs for unicast should not exceed 5MHz. However, they should be able to distributed over BWP.
We already allow that in previous proposals.

	CATT
	
	The proposal seems align with BW3, which is not wrong by itself. But if we agree that a 20 MHz post-FFT buffer is assumed, we do not see cost reduction difference between BW3 and PR3. Under this assumption, PR3 (allow spanning more than ~5 MHz) does not harm UE but provide some flexibility to the network.

	Ericsson
	N
	Our view is that unicast PDSCH resource allocation spanning more than ~5 MHz should be allowed. 
The reasons are:
· Non-contiguous resource allocation of unicast PDSCH within 20-MHz RF bandwidth enables considerably better NW scheduling flexibility as well as higher DL peak rates (e.g., when contiguous DL resources are not available due to transmission of broadcast channels). 
· The UE anyway must buffer full BWP (which can be up to 20 MHz) for unicast PDSCH at least until PDCCH is decoded and must likely buffer full CORESET#0 for broadcast PDSCH. Therefore, reducing buffer size after PDCCH decoding for unicast PDSCH would not bring any meaningful complexity reduction benefit. Our analysis shows that additional cost saving by reducing post-FFT buffer from 20 MHz buffer to 5 MHz buffer would be very small (less than 1%).
· Resource allocation Type 0 for PDSCH (Feature 5-1 defined in TR 38.822), which allows for non-contiguous allocation, is mandatory without capability signaling for non-eRedCap UEs. We expect this feature to be mandatory also for eRedCap UEs.
Note that allocated number of RBs would not correspond to more than ~5 MHz for unicast PDSCH. 
We would also prefer to discuss this proposal after resolving the FFS on UE buffer size assumption for unicast PDSCH under Proposal 2.1-2a.

	Nokia, NSB
	Y
	Our preference is to keep the unicast PDSCH to within 5 MHz. However, we are also OK if it is beyond 5 MHz if we agree on 20 MHz post-FFT buffer size.

	Sharp
	Y
	

	Qualcomm
	Y
	We do not have strong views on it. We think that we cannot say either BW3 or PR3 is much superior to the other option based on the 20MHz based post-FFT buffering. It seems BW3 is sufficient to have for unicast as described in the WID.

	Panasonic
	N
	We propose that unicast PDSCH can be spanning a bandwidth of more than ~5 MHz per slot. It enables more scheduling flexibility than the FL proposal.
With the assumption that the post-FFT buffer is no less than 20 MHz, the FL proposal is not so beneficial for the complexity reduction.

	CMCC
	Y
	We prefer unicast PDSCH to be within 5MHz. Since we think the cost reduction gain is underestimated and the channel estimation bandwidth can be reduced. However, this proposal can be settled when the post FFT buffer issue is clear.

	Intel
	
	The proposal is not clear. Suggest to clarify two aspects 
· Aspect 1: Restriction of localized or distributed frequency resource?  i.e., whether the frequency resource allocation can be distributed across up to 20MHz
· Aspect 2: Restriction of total allocated PRBs? i.e., whether the number of allocated PRBs is limited to 5MHz. 

	Lenovo
	Y
	We have similar view with CMCC. 
Supporting of 20MHz post-FFT data buffer does not naturally lead to PR3. For BW3, the UE may need to buffer 20MHz data for some symbols before decoding PDCCH. 

	Spreadtrum
	N
	We prefer to discuss the issue of “post-FFT buffer size assumption” first, and if the post-FFT buffer size is 20Mhz, we think “PR3” is more reasonable.

	Sierra Wireless
	
	The non-contiguous RBs spanning greater than 5MHz should be allowed.  

	vivo
	N

	We support that for unicast PDSCH, UE is not expected to be allocated with the number of RBs corresponding to more than 5 MHz. 
But the resource allocation can span a bandwidth of more than ~5 MHz for scheduling flexibility and diversity given the post-FFT buffering cannot be assumed to be smaller than 20MHz. 

	NEC
	
	The proposal would be fine to follow the RAN guidance. However, as assumption on post-FFT buffer BW is concluded as no less than 20 MHz, allowing distributed allocation over 5 MHz BW would be more attractive for scheduling flexibility.

	LGE
	Y
	Our preference is to keep the unicast PDSCH within 5 MHz.

	DOCOMO
	
	Similar question/comments as companies that we need clarification whether this proposal intends to restrict the total number of PRBs or contiguous allocation spans not larger BW than 5MHz.
In our view, non-contiguous allocation which spans larger BW than 5MHz can be supported since it was agreed that UE post-FFT data buffer size is no smaller than 5MHz. On the other hand, it should not be supported that resource allocation of larger number of PRBs than 5MHz, since the UE may not be able to satisfy the PDSCH processing time requirement and the PDSCH processing time may need to be relaxed though it is not contained in WI objective.

	Transsion
	
	If Proposal 2.1-2a assumes that the post-FFT buffer size is larger than 5MHz, the DL assignment in a DCI with unicast PDSCH resource allocation spans a bandwidth of more than ~5 MHz per slot.

	ZTE, Sanechips
	
	Determine the number of PRBs for PDSCH firstly. If it is 25 for 15KHz and 11/12 for 30KHz, then further discuss whether the resource could be interleaved within 20MHz.

	FUTUREWEI
	Y
	

	FL2
FL3
	The RAN1 session on Monday 14th November made the following conclusion:
	Conclusion:
For UE BB complexity reduction, for broadcast and unicast PDSCH, RAN1 does not assume that the UE post-FFT buffer size per slot is smaller than 20 MHz.




Based on the above conclusion and the discussion during the offline session on Tuesday 15th November, the following updated proposal can be considered. Note that the maximum number of PRBs in the DL assignment for unicast PDSCH is treated separately in section 2.5.
High Priority Proposal 2.2-1b: For UE BB bandwidth reduction, a UE is expected to be able to receive a DL assignment in a DCI with a unicast PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.

	MediaTek
	Y
	As commented in today’s offline session, eRedCap UEs are capable of receiving PDSCH of 20MHz because their post-FFT buffer size is not smaller than 20MHz for every symbol. Regarding channel estimation, the complexity difference between PR3 and BW3 is not significant. UE anyway can only utilize DMRS on the allocated PRBs for channel estimation. 

	Spreadtrum
	Y
	

	Nordic 
	Y
	We agree with statement of MTK on DMRS, there are no DMRS outside of UE allocation, in our understanding.

	Transsion
	Y
	If FL's proposal is only about the DCI size, we can agree.

	CATT
	Y
	OK to go with this direction (PR3).

	CMCC
	
	We can compromise to PR3 although our first preference is BW3 if all the companies think the post FFT buffer only for unicast is meaningless.
And for DMRS channel estimation, when the allocated PRB are distributed within 20MHz, DMRS also has to distributed in the same large bandwidth, the  interpolation of channel estimation is done across all the span.  

	Panasonic
	Y
	

	DOCOMO
	Y
	

	vivo
	Y
	

	FUTUREWEI
	
	There are still ways to reduce complexity by limiting the span of unicast PDSCH transmission to 5 MHz: for example, post-FFT buffer size and the amount of processing for unicast PDSCH. These are options that a UE can choose to reduce implementation complexity. After all we are still working on BW3.

	Nokia, NSB
	Y
	Although our first preference is BW3, we are OK with this proposal given the previous agreement on post-FFT buffer size.

	Lenovo
	Y
	

	SONY
	
	The proposal itself is OK, but it would be good to agree this along with the proposal on the maximum number of PRBs. Maybe this can be a sub-bullet of the proposal in section 2.5

	Ericsson
	Y
	

	Qualcomm
	
	Our first preference is BW3 but we are open for PR3. However, if we go with PR3, on top of the FL proposal, we need to have clarification of the number of RBs that are allocated per slot (or per hop), e.g., number of RBs in DCI FDRA field is not larger than [25/11] for 15/30KHz SCS (actual number of RBs depends on other discussion). Current wording may mean that even unicast PDSCH can be scheduled without any restriction on the number of RBs like broadcast PDSCH.

	LGE
	
	Given the clear majority, we can live with the proposal for the sake of progress. 

	ZTE, Sanechips
	N
	We can only accept this by clarifying the number of maximum PRBs should be no more than 25 for 15KHz and 11/12 for 30KHz.
If the number of maximum PRBs is larger than 25 for 15KHz and 11/12 for 30KHz, the maximum TBS would be increased and no any complexity reduction could be observed.

	FL
	The RAN1 session on Wednesday 16th November made the following agreement:
Agreement:
· For UE BB complexity reduction, a UE is able to receive a DL assignment in a DCI with a unicast PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.
· The number of PRB scheduled in DCI is not larger than the maximum number of PRB agreed in previous agreement from 110b-e.




2.3	Bandwidth of PUSCH and Msg3
The previous RAN1 meeting made the following agreements regarding bandwidth of PUSCH and Msg3:
	Agreement:
For UE BB bandwidth reduction, a UE is not expected to receive an UL grant in a DCI with a PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.

Agreement:
· For UE BB bandwidth reduction, a UE is not expected to be configured with a CG grant with a PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.
· [bookmark: _Hlk119018663]For UE BB bandwidth reduction, it is FFS whether a UE can be expected to receive an UL grant in a RAR with a Msg3 PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.




Most of the contributions [10, 11, 13, 14, 15, 21, 24, 26, 30, 31, 34, 36, 37] propose that a UE should not be expected to receive an UL grant in a RAR or in a DCI scrambled with TC-RNTI with a Msg3 PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable. However, a few contributions [12, 22, 28] propose that the UE can be expected to receive such an UL grant or DCI. One contribution [25] proposes to study this aspect further for the case when RA-SDT is configured [25]. One contribution [10] also proposes that a UE should not be expected to be configured with a PUSCH occasion for 2-step RACH spanning a bandwidth of more than ~5 MHz per slot or per hop.
FL1 High Priority Proposal 2.3-1a: For UE BB bandwidth reduction, a UE is not expected to receive an UL grant in a RAR or in a DCI scrambled with TC-RNTI with a Msg3 PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.
	Company
	Y/N
	Comments

	Xiaomi
	Y
	We are fine with the proposal to reduce the complexity of gNB reception. But, we propose to further discuss whether a separate early indication is needed for the limited bandwidth of Msg3 under this issue. 

	MediaTek
	
	We are open for this proposal, but we just don’t want to agree to unnecessary scheduling restrictions now and later on need to agree something further to fix issues resulted from this scheduling restriction. (The reason we say it is unnecessary restriction is because R18 eRedCap can transmit 20MHz uplink anyway due to the support for 20MHz PUCCH/SRS transmissions.)
Nokia has raised a valid issue on SDT. When UE is transmitting data from user plane, the size of Msg3 could be much larger than the typical size 56 bits and 72 bits. Therefore, we think RAN1 should first discuss whether UE will be limited to 5MHz PUSCH transmission per slot (though it is actually capable of 20MHz transmission) and takes longer time to transmit Msg3 if it has data from user-plane to transmit. 
Proposal: RAN1 should discuss whether the 5MHz scheduling restriction always applies even when UE transmits user-plane data in Msg3. 

	Nordic 
	Y
	

	OPPO
	Y
	

	CATT
	Y
	

	Ericsson
	Y
	

	Nokia, NSB
	Y
	

	Sharp
	
	From gNB perspective, allowing msg3 scheduling without bandwidth limitation can alleviate the system overhead for PRACH resources allocation. If the grant range exceeds 5MHz, the UE can drop it or use part of the PRB for msg3 transmission. 

	Qualcomm
	Y
	

	Panasonic
	Y
	

	CMCC
	Y
	Our understanding is this does not imply early indication by Msg1. Due to the small TBS size, gNB can handle the scheduling bandwidth.

	Intel
	Y
	Unified solution for all PUSCH transmission is preferred. 

	Lenovo
	Y
	

	Spreadtrum
	Y
	

	Sierra Wireless
	Y
	

	FL
	The RAN1 session on Monday 14th November made the following agreement:
Agreement:
For UE BB complexity reduction, a UE is not expected to receive an UL grant in a RAR or in a DCI scrambled with TC-RNTI with a Msg3 PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.



2.4	Initial BWP
The previous RAN1 meeting made the following agreements regarding initial BWP:
	Agreement:
For a cell supporting both Rel-17 and Rel-18 RedCap UEs,
· The Rel-18 RedCap UEs can share the same separate initial DL/UL BWP as the Rel-17 RedCap UEs.
· FFS: whether to support an additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs




Several contributions [11, 12, 15, 21, 23, 25, 28, 30, 35] propose that an additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs. A couple of contributions [20, 31] propose that an additional separate initial DL/UL BWP should be supported, at least optionally. A couple of contributions [12, 15] brought up the case where a cell supports Rel-18 RedCap UEs but not Rel-17 RedCap UEs and propose that it should be possible to configure a separate initial DL/UL BWP for Rel-18 RedCap UEs in such cells.
FL1/FL2/FL3 Medium Priority Proposal 2.4-1a: For a cell supporting both Rel-17 and Rel-18 RedCap UEs,
· Configuration of an additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs is not supported.

	Company
	Y/N
	Comments

	Xiaomi
	Y
	

	MediaTek
	Y
	

	Nordic 
	Y
	

	OPPO
	Y
	

	CATT
	Y
	Only one separate initial BWP is enough, which can serve all kinds of RedCap UEs.

	Ericsson
	Y
	

	Nokia, NSB
	Y
	

	Sharp
	Y
	

	CMCC
	Y
	

	Lenovo
	Y
	

	Spreadtrum
	Y
	

	Sierra Wireless
	Y
	

	Vivo
	Y
	

	NEC
	Y
	

	LGE
	Y
	Okay with this proposal.

	DOCOMO
	N
	It is highly expected that the number of UEs would be largely increased for eRedCap which targets low-end devises. Thus, we have a concern on the random access capacity when NW accommodates eRedCap UEs, and hence we support the configuration of an additional separate initial DL/UL BWP specific to Rel-18 eRedCap for offloading of random access resources.
This just allows NW to configure another separate initial BWP for eRedCap UEs and we don’t expect any additional spec impacts other than the RRC signaling of this additional separate initial DL/UL BWP.

	Transsion
	Y
	

	ZTE, Sanechips
	Y
	

	FUTUREWEI
	Y
	

	Panasonic
	Y
	



FL1/FL2/FL3 Medium Priority Proposal 2.4-2a: For a cell supporting Rel-18 RedCap UEs but not Rel-17 RedCap UEs,
· Configuration of a separate initial DL/UL BWP specific to Rel-18 RedCap UEs is supported.
· The detailed signaling solution is up to RAN2 (e.g., whether to reuse the Rel-17 signaling).

	Company
	Y/N
	Comments

	Xiaomi
	Y
	We can also give our RAN1’s opinions on whether to reuse RRC signaling for the reference to RAN2 colleagues. 

	MediaTek
	Y
	Fine in principle

	Nordic 
	Y
	

	OPPO
	
	We wonder why this agreement need to be reached. 

	CATT
	
	1) It is a rare case, considering the backward compatibility. 
2) What difference is expected between R18 separate initial DL/UL BWP and R17 separate initial DL/UL BWP? Even if the case is true, we can use a separate initial BWP specified in R17 to serve a R18 eRedCap UEs.

	Ericsson
	Y
	

	Nokia, NSB
	Y
	

	Sharp
	Y
	

	Qualcomm
	Y
	

	CMCC
	Y
	

	Intel
	Y
	What is the bandwidth for this separate initial DL/UL BWP for eRedCap UE?

	Spreadtrum
	Y
	

	Vivo
	
	This proposal may not be needed if 2.4-1a can be agreed, i.e. Rel-17 configuration of separate initial BWP should be reused for Rel-18 eRedCap UEs. 

	NEC
	Y
	

	LGE
	Y
	Same mechanism as for Rel-17 can be reused.

	DOCOMO
	Y
	

	Transsion
	Y
	

	ZTE, Sanechips
	
	If same mechanism as for Rel-17 is reused, why this cell cannot support Rel-17 RedCap UE?
We hope this case, only support Rel-18 RedCap UE, could be decided in RAN2 firstly.

	FUTUREWEI
	
	The Rel-17 separate initial BWP can be reused.

	Panasonic
	Y
	

	SONY
	Y
	



Based on the received responses to Proposals 2.4-1a and 2.4-2a and the discussion during the online session on Wednesday 16th November and the offline session on Thursday 17th November, the following updated proposal can be considered.
FL4 Medium Priority Proposal 2.4-3a:
· For a cell supporting Rel-17 and/or Rel-18 RedCap UEs,
· Up to one separate (RedCap-specific) initial DL/UL BWP can be configured for the following cases:
1. Only Rel-17 RedCap UEs
2. Only Rel-18 RedCap UEs
3. Both Rel-17 and Rel-18 RedCap UEs
· Note: Here, “Rel-18 RedCap UE” means a UE implementing the UE complexity reductions introduced by the Rel-18 RedCap WI.
	Company
	Y/N
	Comments

	Ericsson
	Y
	

	Spreadtrum
	Y
	

	Nokia, NSB
	Y
	

	MediaTek
	N
	If my understanding of this proposal is correct, this proposal implies that a new RedCap-specific-initial-BWP-r18 RRC parameter is needed (to support Case 2) to avoid NBC issues for existing R17 RedCap UEs. 
If this is the case, we’d better directly discuss whether a Rel-18-RedCap-specific BWP can be configured or not. Alternatively, the same initial BWP determination rule with the same RRC parameter(s) is applied to Rel-18 eRedCap (as Rel-17 RedCap UEs). 
Proposal: Down select from the following options for Rel-18 RedCap UEs to determine the initial BWP(s)
· Option 1: a Rel-18 eRedCap specific BWP is supported
· Option 2: Rel-18 eRedCap UE shares/reuses Rel-17 RedCap specific BWP if configured. 

	CMCC
	
	As some companies commented during last GTW, a cell supporting only R18 RedCap not R17 RedCap UEs seems strange, it is more like a scenario, so will it be better to say: 
· For a cell supporting with Rel-17 and/or Rel-18 RedCap UEs,
And we think it may be better to reuse R17 separate initial DL/UL BWP configuration IE. In this case, as long as there are R17 RedCap UEs in the cell, they will recognize the configuration and use the separate initial DL/UL BWP. And the R18 RedCap UE will also recognize the separate initial DL/UL BWP, and to use it, even there is no R17 RedCap UEs. 
If a new IE for R18 RedCap UE is introduced, then there will be two separate initial BWP IEs in SIB1, although only one is allowed to be configured at a specific cell, so introducing a new IE makes things a bit complicated.

	DOCOMO
	Y
	We support this proposal in general. As commented by Nokia at the offline session, if both Rel-17 RedCap and Rel-18 RedCap UE is supported in a cell, we don’t see the practical use for case 1 in the FL proposal, i.e., non-RedCap UE and Rel-18 RedCap UE share the initial BWP but separate initial BWP specific to Rel-17 RedCap UE is configured. Thus, this case can be removed. Anyway, we support this proposal.

	MediaTek2
	N
	Continued from our previous comment, we think the following proposal can be discussed instead. 
Proposal: On initial BWP configuration for R18 RedCap UE, down select from the following options:
· Option 1: Rel-18 eRedCap shares/reuses R17 RedCap's initial BWP configuration. No new RRC parameters are introduced.
· Note: Rel-18 eRedCap UE determines its initial BWP in the same way as Rel-17 RedCap UE
· Option 2: Rel-18 eRedCap-specific initial BWP is supported. New RRC parameter is introduced. 
· FFS: How Rel-18 RedCap determines its initial BWP

	NEC
	
	This would be related to signaling design. From RAN1 perspective, “For a cell supporting Rel-17 and/or Rel-18 RedCap UEs, up to one separate (RedCap-specific) initial DL/UL BWP can be configured” would be enough. Details including access control can be up to RAN2.

	Lenovo
	
	We are fine with this proposal if it means no new RRC signaling is introduced for configuring initial BWP for Rel.18 UEs.  

	Qualcomm
	Y
	

	LGE
	Y
	What is proposed by the FL is okay to us. We don’t think we have to spend time discussing whether a new RRC signaling is needed or not in RAN1.

	ZTE, Sanechips
	
	We can try the following
· From the UE perspective, For a cell supporting Rel-17 and/or Rel-18 RedCap UEs,
· Up to one separate (RedCap-specific) initial DL/UL BWP can be configured for the following cases:
1. Only Rel-17 RedCap UEs
2. Only Rel-18 RedCap UEs
3. Both Rel-17 and Rel-18 RedCap UEs
· Note: Here, “Rel-18 RedCap UE” means a UE implementing the UE complexity reductions introduced by the Rel-18 RedCap WI.

	FL5
	Based on the received responses, the following updated proposal can be considered.
Medium Priority Proposal 2.4-3b:
· For a cell supporting Rel-17 and/or Rel-18 RedCap UEs,
· Up to one separate (RedCap-specific) initial DL/UL BWP can be configured for the following cases:
1. Only Rel-17 RedCap UEs
2. Only Rel-18 RedCap UEs
3. Both Rel-17 and Rel-18 RedCap UEs
· Note: Here, “Rel-18 RedCap UE” means a UE implementing the UE complexity reductions introduced by the Rel-18 RedCap WI.



2.5	Maximum number of PRBs
The previous RAN1 meeting made the following agreements regarding number of PRBs:
	Agreement:
For UE BB bandwidth reduction, for PUSCH, down-select between the following options for the maximum number of PRBs that the UE can transmit per slot or per hop, if applicable:
· Option 1: 28 PRBs for 15 kHz SCS and 14 PRBs for 30 kHz SCS
· Option 2: 27 PRBs for 15 kHz SCS and 13 PRBs for 30 kHz SCS
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
For UE BB bandwidth reduction, for PDSCH (at least for unicast), down-select between the following options for the maximum number of PRBs that the UE can process per slot:
· Option 1: 28 PRBs for 15 kHz SCS and 14 PRBs for 30 kHz SCS
· Option 2: 27 PRBs for 15 kHz SCS and 13 PRBs for 30 kHz SCS
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
Same option will be selected for both PDSCH (at least for unicast) and PUSCH.




Several of the contributions [10, 11, 15, 17, 21, 22, 25, 26, 27, 28, 36, 37] support Option 4 for the maximum number of PRBs that the UE can transmit/process per slot for PUSCH/unicast PDSCH. Some contributions [10, 13, 18, 19, 23, 30, 36, 37] prefer Option 3, and a few contributions [14, 24, 29] prefer Option 1 or Option 2. One contribution [37] proposes to define scheduling restriction for Rel-18 Redcap UEs in RB-symbols units instead of PRBs, and one contribution [35] proposes to apply the same option for unicast and broadcast PDSCH. One contribution [32] propose that RBG size should follow 5 MHz to provide a finer scheduling granularity for unicast PDSCH/PUSCH.
FL1/FL2/FL3 High Priority Proposal 2.5-1a:
For UE BB bandwidth reduction, for PUSCH, down-select between the following options for the maximum number of PRBs that the UE can transmit per slot or per hop, if applicable:
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
For UE BB bandwidth reduction, for PDSCH (for both unicast and broadcast), down-select between the following options for the maximum number of PRBs that the UE can process per slot:
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
Same option will be selected for both PDSCH and PUSCH.

	Company
	Y/N
	Comments

	Xiaomi
	Y
	We are fine with this proposal.

	MediaTek
	Y
	

	Nordic 
	Y
	

	OPPO
	Y
	

	CATT
	
	Our first preference is Option ½, with technical reasons explained in our contribution. We can accept Option 3 if majority do not want to go with ½.

	Ericsson
	
	We prefer Option 1 or 2 but can accept Option 3. We do not prefer Option 4, since a bandwidth of at least 12 PRBs seems to provide better support for TBS scaling.

	Nokia, NSB
	Y
	

	Sharp
	Y
	

	Qualcomm
	Y
	

	Panasonic
	Y
	

	CMCC
	Y
	

	Intel
	Y
	We prefer Option 4 since there is no issue for uplink peak rate of 10Mbps for 11PRB which allows more complexity reduction of eRedCap UE. 

	Lenovo
	Y
	

	Spreadtrum
	Y
	

	Sierra Wireless
	Y
	

	Vivo
	Y
	

	NEC
	
	Our preference is option 1 or 2. But as majority of companies supports option 3 or 4, we can accept majority’s view.

	LGE
	Y
	Okay with the FL’s proposal.

	DOCOMO
	Y
	

	Transsion
	Y
	

	ZTE, Sanechips
	Y
	We also need a proposal of maximum PRBs number for UE receiving.

	FUTUREWEI
	Y
	

	SONY
	Y
	

	Ericsson
	
	Fine for the sake of progress, although our preference was Option 1.

	FL
	The RAN1 session on Wednesday 16th November made the following agreement:
Agreement:
For UE BB bandwidth reduction, for PUSCH, down-select between the following options for the maximum number of PRBs that the UE can transmit per slot or per hop, if applicable:
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
For UE BB bandwidth reduction, for PDSCH (for both unicast and broadcast), down-select between the following options for the maximum number of PRBs that the UE can process per slot:
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
Same option will be selected for both PDSCH and PUSCH.




2.6	Other aspects
Solutions to reduce UE Post-FFT buffer size
· Support semi-static configuration of the 5-MHz frequency location for PDSCH (for unicast and/or broadcast) and/or PUSCH [17, 22, 23].
· Support cross-slot scheduling for unicast and/or broadcast PDSCH [10, 17, 22].
· Support solutions to minimize the post-FFT buffer size [36].
· Do not pursue solutions to reduce post-FFT buffer size: [12, 25, 29, 33].
Coverage compensation
· FFS/discuss need for performance enhancements for broadcast PDSCH [20, 25].
· Broadcast PDSCH can be repeatedly transmitted with different number of allocated PRBs in multiple slots [17].
· Discuss whether to support SIB1 PDSCH repetition for Rel-18 RedCap UEs [36].
· Do not support coverage enhancements for broadcast PDSCH [33].
· Support frequency hopping for Rel-18 RedCap UEs to maintain coverage and average interference over 20-MHz bandwidth for PDSCH/PUSCH transmission [32].
Simultaneous reception of multiple DL/UL channels
· Rel-18 RedCap UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI if in the same cell, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI partially or fully overlap in time [13].
· Simultaneous reception of PDSCH (limited to 5MHz in baseband) and SSB/PDCCH/CSI-RS within the BWP is supported for BWP of up to 20 MHz; Simultaneous reception of two PDSCH transmissions (e.g., unicast and broadcast) is supported; FFS whether UE behavior needs to be specified or it can be left to UE implementation when the total frequency allocation is larger than 5 MHz [25].
· Simultaneous transmission of PUSCH (limited to 5 MHz in baseband) and PUCCH within the BWP is supported for BWP of up to 20 MHz [25].
· A Rel-18 RedCap UE cannot support reception of two broadcast PDSCHs or one broadcast PDSCH plus one unicast PDSCH which are multiplexed in a FDM manner in a slot if the two PDSCHs span more than 5 MHz [17].
· In RRC_IDLE and RRC_INACTIVE, when paging PDSCH is scheduled in RB resource greater than 5 MHz, which PDSCH among paging, RACH messages, and SIB to be prioritized for reception and processing is either (1) up to UE implementation or (2) reception and processing of RACH messages is prioritized over that of paging messages, and reception and processing of paging messages is prioritized over that of SIB messages [35].
FDRA optimizations
· Support FDRA optimization for Rel-18 RedCap UEs [17, 19, 32].
· Do not support FDRA optimization for Rel-18 RedCap UEs [35, 37].
· Discuss whether/how to support FDRA optimization [33, 36].
· FDRA of PDSCH/PUSCH within 5 MHz should be indicated based on BWP bandwidth up to 20 MHz [30].
Miscellaneous
· When intra-slot PUCCH FH in separate initial UL BWP is disabled UE generates two base sequences for the PUCCH as if intra-slot FH is enabled for the PUCCH transmission [31]. 
· Support the disabling of PUCCH frequency hopping in the connected state [10].
· Support enhancements on the user multiplexing capacity for common PUCCH [36].
· Discuss whether scheduling of Msg4 PDSCH can be larger than 5 MHz [12].
· Send an LS to RAN2 asking whether NW is aware of UE type, i.e., whether the paged UE is Rel-18 RedCap or not, and whether it is feasible/desirable to have separate paging configuration for Rel-18 RedCap UEs [33].
· Disable interleaved VRB-to-PRB mapping for Rel-18 RedCap UEs [33].
· Center frequencies of uplink BWP and downlink BWP pairs are aligned in TDD as in legacy [35].
· Support reception schemes where PDSCH transmission bandwidth is confined to UE’s processing bandwidth of 5 MHz, and where PDSCH transmission bandwidth can be wider than UE’s processing bandwidth [35].
· Configuring more than one PDCCH monitoring occasion per SSB in a PO is not considered for Rel-18 RedCap UEs operating in licensed spectrum [35].
3	UE peak data rate reduction
The previous RAN1 meeting made the following agreements regarding UE peak data rate reduction:
	Agreement:
· UE peak data rate reduction is supported at least as an add-on to UE BB bandwidth reduction,
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ X.
· FFS: the value of X 
· If UE peak data rate reduction is supported as a standalone feature,
· The constraint vLayers·Qm·f ≥ 4 is relaxed to vLayers·Qm·f ≥ Y.
· FFS: the value of Y
· Note: Whether this option is supported will be decided in RAN plenary.




Peak rate targets are mentioned in several contributions [13, 14, 15, 27, 31, 37]. Most prefer to target 10 Mbps as suggested in the Justification in the WID [1], whereas a few contributions propose to target around 6 Mbps. Some contributions propose that the peak rate target should apply to FD-FDD.
FL1/FL2/FL3 High Priority Proposal 3-1a: The peak rate target is 10 Mbps based on peak data rate calculation according to 38.306 assuming FD-FDD with 1Rx without 256QAM.
	Company
	Y/N
	Comments

	Xiaomi
	Y
	We are fine with the proposal. 

	MediaTek
	Y
	

	Nordic 
	N
	Our preference is 2Rx, and it should be clarified that this is for DL

	OPPO
	N
	We prefer to not discuss PR1 based on the peak data rate assumption.

	CATT
	Y
	

	Ericsson
	Y
	

	Nokia, NSB
	N
	We agree on the peak rate target of 10 Mbps. However, we are not sure why this should be without 256QAM. We do not want to restrict the peak data rate to using 64QAM.

	Sharp
	Y
	

	Qualcomm
	Y
	

	Panasonic
	Y
	

	CMCC
	Y
	

	Intel
	
	The proposal is generally fine. One question for clarification, why ‘without 256QAM’ is mentioned in the proposal? Since it is just a way to calculate the maximum data rate, restriction of 256QAM seems not necessary. 

	Lenovo
	Y
	

	Spreadtrum
	Y
	

	Sierra Wireless
	Y
	The peak rate target should be based on 1Rx without 256QAM as in the proposal (i.e., the less complex device)

	Vivo
	Y
	

	NEC
	Y
	

	LGE
	Y
	We are fine with the proposal.

	DOCOMO
	Y
	

	Transsion
	Y
	

	ZTE, Sanechips
	N
	For Rel-18 RedCap UE, if 2Rx is not supported as Rel-17 RedCap UE , then this assumption could be OK. Whereas, the number of UE Rx antennas and modulation order are not further restricted in WID. Therefore, 2Rx and 256QAM do not seem to be precluded for Rel-18 RedCap UEs. So we suggest to remove “assuming FD-FDD with 1Rx without 256QAM” or just leave this proposal and discuss the relaxing factor firstly.

	FUTUREWEI
	
	Unsure why 256QAM is needed – Maybe the meaning of maximum modulation order should be clarified

	SONY
	
	Not sure why 256QAM is needed.
Why not just decide on a value for vLayers·Qm·f  as a whole, rather than consider individual terms?

	FL4
	Based on the received responses and the discussion during the online session on Wednesday 16th November and the offline session on Thursday 17th November, the following updated proposal can be considered.
High Priority Proposal 3-1b:
· The minimum DL peak rate target (for FD-FDD) is 10 Mbps based on peak data rate calculation according to 38.306.
· The same value for X is used for DL and UL
· Note: This means that the minimum UL peak rate target (for FD-FDD) is slightly larger than 10 Mbps.

	Ericsson
	Y
	

	Spreadtrum
	N
	If the intention of this proposal is to confirm the target peak rate for X determination, we think the peak rate target (for FD-FDD) can be 6 Mbps.

	Nokia, NSB
	Y
	

	CMCC
	Y
	

	DOCOMO
	N
	In our understanding, it is sufficient that the target peak rate 10 Mbps is supported by a certain parameter/condition related to peak rate calculation and it should not be the minimum peak rate. As captured in TR, from the memory part perspective, cost/complexity would be reduced linearly based on peak rate. In that sense, if we can reduce minimum peak rate as e.g., 6Mbps which sufficiently covers the TBS for SIB1 and also does not overlap with LPWA, we see the benefit from cost/complexity reduction perspective. Thus, if we discuss minimum peak rate in this proposal, we suggest to reduce peak rate as low as possible, e.g., 6Mpbs.
In addition, even if we support reduced peak rate smaller than 10Mbps for Rel-18 RdeCap, we don’t see the need to differentiate the UE type between the UEs whose peak rate is [6] Mbps and 10 Mbps as long as the unified solutions/techniques are applied. Even in the current specification, UE can report its capability on modulation order, MIMO layer and/or scaling factor, and the peak rate can be different for each UE depending on these capabilities without differentiating the UE type.

	Sierra Wireless
	Y
	We support this proposal.
We do not support a minimum peak data rate of 6 Mbps for the following reasons:
1) The WID is clear that there shall not be any overlap with LPWA and we feel 6 Mbps is overlapping with 3GPP’s specified LPWA UE’s since 3GPP supports a 4 Mbps LPWA UE. This is also confirmed by the following paragraph from the WID:
“Rel-18 RedCap should provide NR support for low-tier devices between existing LPWA UEs and the capabilities of Rel-17 RedCap UEs. The supported peak data rate for Rel-18 RedCap targets to 10Mbps. Rel-18 RedCap should not overlap with existing LPWA solutions.”
2) As the Rel 18 eRedcap study confirmed, there is virtually no cost reduction benefit from going from 10 Mbps to 6 Mbps. 
3) Specifying a 6 Mbps minimum will require UE vendors to produce both a 6 Mbps UE and a 10 Mbps UE since some application (e.g., Cat1bis wearables, or any Cat1bis replacement) will need more than 6 Mbps which will reduce economies of scale. 

	NEC
	Y
	We support view of Sierra Wireless.

	Lenovo
	Y
	

	Qualcomm
	Y
	We support this proposal. 10 Mbps peak data rate is clearly addressed both in SID and WID and we have used this value for the whole discussion during the study item and completed the TR based on 10 Mbps assumption. WI discussion needs to be based on the study item output and agreed WID. Furthermore, RAN1 is not a right group to discuss the UE peak rate but RAN plenary is.

	LGE
	Y
	Our understanding from the WID is that Rel-18 RedCap UEs need to support the peak rate ~10 Mbps.

	ZTE, Sanechips
	N
	From the WID, similar as Rel-17, it only says Rel-18 RedCap UEs can support the peak rate ~10 Mbps. It does not mean all the use case should support the minimum peak data rate is 10Mbps.

	FL5
	Based on the received responses, the following updated proposal can be considered.
High Priority Proposal 3-1c:
· The minimum DL peak rate target (for FD-FDD) is Z Mbps based on peak data rate calculation according to 38.306.
· The same value for X is used for DL and UL
· Note: This means that the minimum UL peak rate target (for FD-FDD) is slightly larger than Z Mbps.
· The value of Z is to be down-selected between 6 and 10 (Mbps) by RAN1#112.



Several contributions [10, 11, 12, 13, 17, 19, 22, 23, 25, 26, 27, 33] suggest a value of X around 3 or slightly higher. Some [15, 16, 30, 31] propose a lower value around 2. Some [18, 37] propose an even lower value than 2. Some contributions [10, 14, 24] indicate that the exact value of X should be determined after the maximum number of PRBs has been decided.
FL1/FL2/FL3/FL4 Medium Priority Proposal 3-2a: Agree as a working assumption that X is ~3 and revisit the exact value later.
	Company
	Y/N
	Comments

	Xiaomi
	
	We can defer to discuss this issue until High Priority Proposal 3-1a and High Priority Proposal 2.5-1a reach conclusions.

	MediaTek
	Y
	Fine with either FL’s proposal or Xiaomi’s

	Nordic 
	
	Not our preference, but we open to discussion to find a compromise. We think that there has been good point made that with respect to broadcast max TBS, 2 would be sufficient.

	OPPO
	
	We consider some clarification for how to define the parameter in 38.306.

	CATT
	Y
	

	Ericsson
	
	Prefer to discuss this proposal after concluding the discussion on P3-1a.

	Nokia, NSB
	Y
	

	Qualcomm
	N
	No need to agree on approximate value at this point. We can come back after the discussion on High Priority Proposal 3-1a.

	CMCC
	
	Can discuss this when then number of RBs are agreed. 

	Intel
	
	We slightly prefer to decide on the maximum number of PRBs firstly. 

	Sierra Wireless
	Y
	

	Vivo
	Y
	

	LGE
	Y
	Also fine to come back to this after related discussions are concluded.

	DOCOMO
	Y
	

	Transsion
	Y
	

	ZTE, Sanechips
	N
	There is no benefits to support the PR1 only with relaxation factor X=~3. 

	FUTUREWEI
	Y
	

	Spreadtrum
	N
	Share the similar understanding as Nordic, and we also pointed out in our contribution, 2 would be sufficient.

	Panasonic
	
	It can be deferred until High Priority Proposal 3-1a and High Priority Proposal 2.5-1a are agreed.

	SONY
	Y
	

	Ericsson2
	
	Yes, with the understanding that X will satisfy the data rate agreed up on in Proposal 3-1b. 



Several contributions [12, 19, 22, 26, 27] suggest a value of Y around 1 or even slightly lower, assuming the feature is supported as a standalone feature. However, several contributions [17, 25, 28, 30, 36] propose that UE peak data rate reduction is not supported as a standalone feature, whereas some [27, 33] express that it can be considered as a standalone feature and that RAN1 can indicate to the RAN plenary that it is feasible with minimum specification impact. The RAN1 agreement from the previous meeting already notes that it will be decided in RAN plenary whether this option is supported.
4	Early indication
Early indication in Msg1/MsgA PRACH
Some contributions [12, 13, 14, 20, 22, 24, 25, 27, 28] support sharing the same early indication in Msg1/MsgA PRACH between Rel-17 and Rel-18 RedCap UEs.
Regarding the potential introduction of a separate early indication in Msg1/MsgA PRACH for Rel-18 RedCap UEs, several contributions [10, 11, 13, 15, 16, 19, 20, 21, 31, 32, 33, 35] support it, while some contributions [12, 14, 17, 23] oppose it or do not see it as necessary.
FL1/FL2/FL4 Medium Priority Question 4-1a: Is a separate early indication in Msg1 for Rel-18 RedCap UEs needed?
	Company
	Y/N
	Comments

	Xiaomi
	Y
	For the reasonable scheduling of Msg3 (due to both of the limited bandwidth of Msg3 and the relaxed processing time requirement), we believe it is necessary to introduce a separate early indication in Msg1 for eRedCap UEs. 

	MediaTek
	
	In our view, this depends on how RAR will be handled. If no special handling is required, then no motivation identified for this. 

	Nordic
	Y
	Could be at least optionally supported. Mandatory by UEs

	OPPO
	N
	In another way, we see system still work without that earlier identification.

	CATT
	
	If the question is asking ‘separate from non-RedCap UE’, our view is Yes, by (re)using R17 early indication mechanism for RedCap UEs.
If the question is asking ‘separate from R17 RedCap UE’, our view is No.

	Ericsson
	
	Depends on the outcome of Proposal 2.1-5a.

	Nokia, NSB
	
	In our understanding it looks like we might not need separate early indication for Rel-18 RedCap UE (separate from Rel-17 RedCap UE) as). If needed, we think separate early indication in Msg3 might be sufficient.

	Qualcomm
	
	This is related to discussions on RAR PDSCH and UL-grant for Msg-3. We can come back after proposal 2.1-5a and proposal 2.3-1a.

	Panasonic
	Y
	Rel-18 eRedCap-specific early indication via Msg1 can be supported for the proper scheduling of the Msg3. Whether or not to configure that indication should be up to the gNB decision.

	CMCC
	
	We think R18 RedCap can work without separate early indication, it can share the same early indication as R17 RedCap UEs.

	Intel
	
	At least the same EI with Msg1/MsgA PRACH can be shared for Rel-17 RedCap UE and eRedCap UE. 
EI by Msg1/MsgA PRACH to differentiate Rel-17 RedCap UE and eRedCap UE may not be necessary since the typical TBS for Msg2 and Msg3 are expected to be small. In such case, resource allocation of 5MHz is sufficient for Msg2 and Msg3. On the other hand, if majority companies want to support EI to differentiate Rel-17 RedCap UE and eRedCap UE, we are fine to accept it. 

	Sierra Wireless
	
	Depends on the outcome of RAR discussion

	vivo
	
	Can be discussed after decision is made for BW allocation and UE behavior for RAR, MSG3 etc. 

	NEC
	
	It would depend on whether identification between Rel-17 and Rel-18 RedCap UE is needed for RAR.

	LGE
	Y
	We think Msg1 early indication can be useful for Msg2 and Msg3 scheduling. It’s up to the network to configure the Msg1 early indication depending on its needs.   

	DOCOMO
	Y
	

	Transsion
	Y
	

	ZTE, Sanechips
	
	Open to consider. 
1. Msg1 early indication also would help for the discussion of timeline between msg2 and msg3. for example, if msg1 identification of Rel-18 RedCap UE is supported, then gNB can schedule RAR no more than 5MHz. Otherwise, the gNB can schedule more than 5MHz. In this case, the timeline relaxing between msg2 and msg3 may not needed.
2. Also, whether the PRACH resources should be further fragmented may need RAN2 response. 

	FUTUREWEI
	Y
	It is up to the network whether to configure early indication

	Spreadtrum
	Y
	Could be optionally supported and configured by NW.

	SONY

	
	A separate Msg1 early indication differentiating a rel-18 and a rel-17 RedCap UE should be avoided for PRACH fragmentation reasons. A Rel-18 specific early indication in Msg3 should be sufficient. However we need to wait for the outcome of the RAR discussion.

	Ericsson2

	Y
	Considering the agreement that was made for RAR PDSCH, we think separate early Msg1 indication could be useful, and hence, should be supported. The early indication in Msg1 should be configurable by the network as in Rel-17. 

	CMCC2
	
	Based on the RAR agreements, it seems gNB can handle the BW of RAR, so we don’s see strong motivation to identify R18 RedCap UEs from R17 RedCap. And also considering the RACH fragments, we still think there is no need to support R18 specific early indication by Msg.1

	Lenovo
	
	The motivation is not strong, but we are open to further discuss it. 

	MediaTek
	
	We share a similar view with CMCC that no strong motivation is identified for separate early indication via Msg1. 

	FL5
	Based on the received responses, the following proposal can be considered.
Medium Priority Proposal 4-1b:
· Separate early indication of Rel-18 RedCap UEs in Msg1 can be enabled/disabled via SIB.
· Note: Here, “Rel-18 RedCap UE” means a UE implementing UE BB complexity reduction introduced by the Rel-18 RedCap WI.
· FFS: 2-step RACH case



Early indication in Msg3/MsgA PUSCH
Some contributions [12, 20, 24, 25, 27, 28] support sharing the same early indication in Msg3/MsgA PUSCH between Rel-17 and Rel-18 RedCap UEs.
Regarding the potential introduction of a separate early indication in Msg3/MsgA PUSCH for Rel-18 RedCap UEs, several contributions [10, 11, 14, 15, 16, 17, 19, 20, 21, 22, 30, 33] support it, while some contributions [12, 14] oppose it or do not see it as necessary.
FL1/FL2/FL4 Medium Priority Question 4-2a: Is a separate early indication in Msg3 for Rel-18 RedCap UEs needed?
	Company
	Y/N
	Comments

	Xiaomi
	Y
	For the reasonable scheduling of Msg4 (due to the both of the limited bandwidth of Msg4 and the relaxed processing time requirement between Msg4 and HARQ-ACK), it is necessary to introduce a separate early indication in Msg3 if separate EI in Msg1 is not configured. 

	Nordic 
	Y
	

	OPPO
	N
	

	CATT
	
	Early indication in Msg3 is a RAN2 solution in R17. For R18, similarly, we can leave this to RAN2.

	Ericsson
	Y
	

	Nokia, NSB
	
	If separate early indication is needed, we think separate early indication in Msg3 might be sufficient.

	Qualcomm
	Y
	

	Panasonic
	Y
	Up to RAN2 decision.

	CMCC
	
	Open to Msg3 early indication, and this can leave to RAN2.

	Intel
	Y
	Msg3 can be simply extended for the function by adding a new LC ID. Therefore, we think EI by Msg3 can be supported which allows better handling for Msg4 transmission. Fine to leave it a RAN2 decision too. 

	Sierra Wireless
	Y
	

	vivo
	
	It can be decided in RAN2. 

	NEC
	
	It can be up to RAN2.

	LGE
	Y
	Okay to leave it to RAN2. 

	DOCOMO
	
	Similar view as companies that we can leave it to RAN2.

	ZTE, Sanechips
	Y
	Msg3 identification would not cause additional overhead, and it also has benefits for subsequent msg4 and PUSCH scheduling. 

	FUTUREWEI
	Y
	

	MediaTek
	Y
	We share a similar view with Intel. For Msg4, though it is regarded as a unicast PDSCH with HARQ reTx available, some special handling for eRedCap UEs is desired due to its large payload size (~1000bits assumed in evaluation in SI phase). 

	Spreadtrum
	Y
	

	Transsion
	Y
	

	SONY
	Y
	If RedCap Rel-18 specific Msg1 early indication is not supported we need to make sure RAN2 considers a rel-18 specific early indication in Msg3.

	Lenovo
	Y
	

	MediaTek2
	Y
	With the following agreement, we think separate early indication via Msg3 is needed for R18 eRedCap UEs in order to schedule Msg4 properly without impacting on legacy non-RedCap and Rel-17 Redcap UEs. 
Agreement
For UE BB complexity reduction, a UE is able to receive a DL assignment in a DCI with a unicast PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.
The number of PRB scheduled in DCI is not larger than the maximum number of PRB agreed in previous agreement from 110b-e

	FL5
	Based on the received responses, the following proposal can be considered.
Medium Priority Proposal 4-2b:
· Separate early indication of Rel-18 RedCap UEs in Msg3 is supported.
· Note: Here, “Rel-18 RedCap UE” means a UE implementing UE BB complexity reduction introduced by the Rel-18 RedCap WI.
· FFS: 2-step RACH case



5	Other aspects
Cell barring
· Support sharing of the cell barring indication between Rel-17 and Rel-18 RedCap UEs [14].
· Support separate cell barring indication and/or IFRI for Rel-18 RedCap UEs [16].
· FFS whether to support separate cell barring indication; final decision up to RAN2 [14].
Feature group / UE type / capability reporting
· Reuse Rel-17 RedCap UE capabilities and RRC parameters for Rel-18 RedCap UEs with necessary clarification and modification if any [20].
· BB bandwidth for PDSCH and PUSCH is an identification for the new Rel-18 RedCap UE type [16].
· RAN1 defines one new Rel-18 RedCap UE type for further UE complexity reduction [25].
· Introduce a new UE capability parameter with functional components for Rel-18 RedCap UEs [25].  
Miscellaneous 
· Reduce BD/CCE limits for Rel-18 Redcap UEs to half; a Rel-18 RedCap UE monitors only one common SS per slot [37].
· Network support for Rel-18 RedCap UEs is indicated in SI [27].
· Discuss whether to specify coverage recovery techniques for Rel-18 RedCap UEs [36].
· Specify support for NCD-SSB for RedCap UEs in idle/inactive mode [15].
· For FR2, further complexity reduction solutions can be considered in Rel-18 phase [15].
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