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Introduction
According to the Rel-18 workshop management details in [1], the first phase of workshop preparation is to conduct Q&A type of email discussions between June 14 – 24 for submitted contributions under each agenda item to help better understand proposals from each company.
This email discussion summary covers the following documents [2][3][4]:
RWS-210046	An overview of SL enhancement work in Rel-18
RWS-210048	Discussion on sidelink positioning
RWS-210050	Discussion on Redcap enhancement
Round 1 Q&A
Questions and comments to RWS-210046 (An overview of SL enhancement work in Rel-18)

	Company
	Questions / Comments

	FUTUREWEI
	FUTUREWEI also supports sidelink MIMO and FR2 and unlicensed enhancements, see RWS-210039 and https://nwm-trial.etsi.org/#/documents/4714.

	ZTE
	1) For the P6, the wider frequency spectrum such as the unlicensed band 5/6/60GHZ are listed. In addition, the beamforming in high frequency bands is mentioned to support reliability and coverage. Does it mean that the beamforming should be considered for all the 5/6/60GHz unlicensed band in Rel-18 or start from 5/6GHz first?

2) For the P9, with regard to the service-continuity, what does the direct/direct switching mean? the handover of remote UE? Should it be the indirect/indirect switching instead?

3) For the X-RAT control, does it mean the eNB control of NR relay/remote UE or the gNB control of LTE relay/remote UE, or both?

4) As we know, the relay of MBS is only supported for L3 relay in LTE. The majority work is done in SA2. With regard to the MBS relay mentioned in P10, does it denote L3 relay or L2 relay, or both?


	Apple
	Apple supports the sidelink multi-carrier operations and sidelink operations in unlicensed band. Good work in providing the scope of further enhancement of SL in RWS-210047. What is your view of including sidelink coverage enhancement (e.g., RWS-210502) in Rel-18 SL enhancement WI?

	Spreadtrum
	Thanks OPPO for this nice contribution on sidelink enhancement.

We support to do SL relay enhancement in Rel-18, please find the following two questions for clarification:

Q1: For U2U relay, do you support groupcast service relaying in additional to unicast service relaying? 

Q2: regarding the support of multi-path and DC-compatible, will you consider the combination of these two cases, e.g. a remote UE is connected with gNB1 via relay and gNB2 directly?

Meanwhile, we are also interested in Redcap for sidelink and we are wondering:

Q3: In Page 5, what’s OPPO general view on SL bandwidth for SL redcap? Is this bandwidth the same size as NR R17/18 RedCap?

	LGE
	Q1: Can you elaborate on the channel access mechanism used in the evaluation of the sidelink in unlicensed band? Does it use NR SL sensing, WiFi-like CSMA-CA, or something else?

Q2: Slide 6 mentions "beamforming in high frequency bands." Is there any specific reason to limit beamforming to FR2 and beyond? We understand that antenna panel selection may appear as a kind of beamforming.

Q3: RWS-210045 includes "Specify mechanisms for Non-3GPP access PC5 support." Does it mean that the remote UE is connected to the relay UE via non-3GPP technology such as WiFi?


	vivo
	Thanks for the nice contributions as well as the draft WIDs. We are supportive to these proposals. Here are some questions and comments:

SL enhancements:
We agree the motivation of sidelink power saving, but wonder why the solutions focus only on WUS/GTS and power control. Other solution, such as PA-less SL device, can also be supported which is especially desirable for P-IoT network, SL redcap device, etc.

Regarding the operation in unlicensed spectrum, whether synchronized or asynchronized operation is proposed? If synchronized system is considered, then enhancements to synchronization should also be specified (currently missing in the WID). Moreover, which spectrum (5/6 GHz or 60GHz) is prioritized for this work?

It seems that only the support of beam management is considered in order to enable FR2 operation for SL. How about other enhancements, e.g., enhancements for resource allocation, structure (higher SCS), processing time, etc.?

SL Relay:
Regarding architecture enhancement of X-RAT support, is it proposed to support NR Uu + LTE SL, or LTE Uu + NR SL, or both?

For the support of MR-DC, is it a general enhancement for NR SL, or only a specific enhancement for NR SL relay (i.e., MR-DC is supported only if SL relay is enabled)?

Regarding the MBS-based relay, could you clarify the scopes and use cases a bit more? For example, does it consider broadcast MBS, or multicast/groupcast, or both? Does it cover both L2 and L3 relay? Does it support NR MBS only, or also LTE MBS?

For both:
What are the plans for these works, e.g., a study phase in Rel-18, or a normative item? Is there any prioritization or ordering for the proposed objectives?

	China Telecom
	Thanks for the good contribution for sidelink. 

We believe the package of sidelink items listed in OPPO's contributions (such as sidelink-U, sidelink positioning, U2U relay, multi-path sidelink relay, MBS based sidelink relay, multi-hop sidelink relay) will bring heavy load for one release and we don't see the need to study all of them in R18. What are OPPO's considerations for the priority of the new features/objectives and reasons?

	China Unicom
	Thanks for this contribution. In general, we support sidelink enhancement in R18. 
For higher date rate, we support multi-carrier operations in FR1+FR2. The only concerns related with multi-carrier operation is the band combination of 'unlicensed + unlicensed'.
Considering the R17 progress, it is necessary to fully support L2 relay solutions in R18. 
For beam management, is that only for FR2 and beyond? Or FR1 is also considered if identify the impacts?

	Huawei
	On sidelink relay:
1. we have similar understanding on having multi-path support, and in our understanding for UL this mainly requires the gNB to aggregate the data from multi-path (including direct and indirect path), is it consistent with your proposal?
2. For Non-3GPP access PC5 support, what really needs to be specified for relay part, is it a more general consideration to support unlicensed sidelink?
3. We understand the aspects are many and do you think some proposals are not urgent for Rel-18, e.g. in our view supporting of EN-DC, 5MBS and group mobility are not that urgent at this stage, in addition as in Rel-17 we have not yet supported U2U, we think it may be possible to have a fundamental U2U function for Rel-18, however is multi-hop critical to be supported for U2U?
In reference to RWS-210047 – SL-U WID (sorry if it’s in some other thread):
Q1: Why specifically Rel-17 RA schemes are to be used as the baseline without mention of Rel-16 RA (e.g., mode 2 full-sensing, and mode 1 CG/DG)?
Q2: Regarding sidelink COT sharing from gNB to UEs, which operation is this intended to support in a COT? 1) Uu operation (e.g., DL/UL) only, or 2) sidelink operation only, or 3) Uu+SL operation, taking into account regional regulation on whether a COT can be shared to any devices?

	Sony
	Do you expect anything new on discovery/reselection for U2U relay and the resource utilisation?

	Intel
	The wide set of use cases and sidelink evolution directions is discussed and provided in the Tdoc for sidelink evolution. So far sidelink support/evolution was mainly driven by vertical (V2X/PS) segments. Is there any view on the most promising/prioritized work direction for 3GPP sidelink evolution in R18 (besides V2X/PS)?

	Fraunhofer
	Q1: In the simulation results shown under “Co-existence simulation result”, could you elaborate on the simulation assumptions taken for the WiFi devices and the SL UEs?
Q2: What changes do you have in mind for Mode 1 and Mode 2 resource allocation to facilitate SL-unlicensed? Would they use NR-U or NR-SL as the baseline?

	InterDigital
	1.  You have indicated support of U2U and multi-hop (U2N and U2U).  What is your view on the dependencies of multi-hop work on basic support for U2U (i.e. do you see RAN2 being able to progress on both U2U and multi-hop in parallel)?
2. Do you expect any work on QoS is necessary for U2U, especially to support multihop U2N relays?
3. Does the objective related multipath include inter-gNB multipath and if so how would this be related to DC objective?
4.  What cast type are you suggesting to support for U2U relay (unicast, groupcast, broadcast)?

	Lenovo
	SL relay on RWS-210046. 

Thanks for your paper. The slides list a lot of scenarios including U2U, inter-gNB, indirect/indirect switching, Group-mobility, MRDC, multi-hop, multi-path, MBS-supporting relay. Do you want to include all scenario in Rel-18? If no, what scenarios should be prioritized in rel-18?

	BOSCH
	SL for IIoT:
Q1: can you elaborate on possible enhancements to increase reliability and reduce latency?
SL for V2X:
Q2: what enhancements you have in mind to enhance reliability?
SL for V2X/IIoT:
Q3: How can we better achieve Functional Safety communication in SL Rel-18?
General Question:
Q4: Do you support RedCap with SL? (e.g., with 20 and 10 MHz (if agreed))?

	Qualcomm
	On the SL Relay, in release 17, the relay UE can support EN-DC and NR-DC. Is the proposal to extend EN-DC and NR-DC to the remote UE?

	Xiaomi
	Thanks for sharing the document. In slide 5 redcap for sidelink is mentioned but it is not included in the slide 6, so may I clarify your opinion on supporting SL among devices of different UE capabilities in Rel18? From our point of view, it would be beneficial to include Redcap for sidelink in Rel18 considering the wide applications/services/devices of sidelink.

	Nokia
	We support both relative and absolute positioning when positioning reference point is available (e.g., roadside unit).
We think the Sidelink positioning work can be partly independent from Sidelink Enhancements in R18, but should be aligned. Partial coverage could benefit from Sidelink relay and may come later.

	Samsung
	Q1: In page 18, co-existence simulation result for SL-U, is the same LBT procedure as NR-U + Rel-16 sidelink transmission/reception scheme assumed? 
Q2: In slide 18 (Co-existence simulation result), what are the main reasons of improving throughput of (WiFi+SL-U) compared to WiFi? What are the simulation assumptions and environments?
Q3: The list of SL enhancements in slide 6 is quite large to fit in one release. Is this list in priority order?

	China Mobile
	For SL relay service continuity enhancement, we also support to extend the mobility scenario. Our question is whether CHO or/and DAPS can also be considered in the scope? 
Regarding multi path, you list UP and/or CP, does that mean CP/UP can be separated and allocated to different path?



Questions and comments to RWS-210048 (Discussion on sidelink positioning)

	Company
	Questions / Comments

	Intel
	Please clarify why sidelink communication in unlicensed spectrum is considered as important in RWS-210046/47 but sidelink positioning in unlicensed spectrum is not considered in RWS-210048 and only up to 20MHz of ITS band B47 is mentioned?

	Lenovo
	Do you consider the SL-PRS transmission in unlicensed spectrum?

	CATT
	CATT shares the similar view that SL positioning should include commercial use cases and can be as a standalone SI/WI item in R18.

	Xiaomi
	1. According to the definition and the KPI requirements of relative positioning and ranging in TS22.261(see below), do you agree that relative positioning and ranging are different, i.e. relative positioning requires to acquire the 2D/3D coordinates(e.g. the horizontal accuracy of relative positioning set requirements on both distance accuracy and angle accuracy) while Ranging requires to acquire only one component of 2D/3D coordinates(either distance or angle) and thereby only set requirements on one component(either distance or angle)?

- relative positioning: relative positioning is to estimate position relatively to other network elements or relatively to other UEs.

- Ranging: refers to the determination of the distance between two UEs and/or the direction of one UE from the other one via direct communication connection.

2. Do you think unlicensed band should be considered? If so, what frequency range is considered (e.g. 60GHz)?
3. What bandwidth do you think is needed to achieve 10cm distance accuracy and 2-degree angle accuracy?
4. For in coverage case, do you think UE based SL-positioning should also be supported?
5. Do you think power consumption and Redcap UE should be taken into account?

	ZTE
	Could you clarify a bit more for the bullet 'Transmission of SL-PRS is independent to normal SL PSCCH/PSSCH operation and frequency carrier, does not need to follow existing SL frame structure and resource allocation schemes'? Does this refer to re-using Uu SRS for positioning, if so, how to align the Uu/sidelink sync?

	Huawei
	1: Regarding the terminology of positioning reference unit, is it the same PRU as to calibrate the TRP Rx/Tx timing error? Is it expected to support SL between other "normal UEs"?
2: For "wideband PRS", how wide?
3: Regarding independent SL positioning and standalone SL positioning frequency, does it mean Uu/SL controlled SL PRS? It may be difficult if SL positioning is independent from the existing SL mechanism.

	InterDigital
	How much is the bandwidth envisioned for "wideband" used for ranging?

	BOSCH
	Q1: do you support SL positioning for all coverage scenarios?
Q2: In coverage, do you support SL ranging independent of Uu absolute positioning?

	China Mobile
	Do you also consider joint Uu and SL positioning, in case of limited number of LOS links for Uu?



Questions and comments to RWS-210050 (Discussion on Redcap enhancement)

	Company
	Questions / Comments

	Intel
	Considering discussions and outcome of R17 SI on RedCap and discussions therein, do you foresee a meaningful outcome from revisiting UE power savings discussions, at least for 20 MHz RedCap? Or is the proposal on UE power savings for RedCap particularly for lower BW values, if introduced?

	FUTUREWEI
	FUTUREWEI supports studying redcap positioning, but should be in positioning not redcap

	Xiaomi
	Thank you for the contribution.   Do you think if there is a need for a short study phase to define the positioning requirement for RedCap and perform the evaluation to see the gap to the requirement?

	MediaTek
	Thank you for sharing your views. We share your view that accurate positioning and Sidelink operation should be supported by RedCap. However, we prefer that these topics are discussed in an associated work item to have all the relevant experts in the same room. 

We also have the following questions:

Q1: As highlighted by 3GPP in the Rel-17 discussions, economies of scale is an important factor for reducing cost. Has the impact of market fragmentation been taken into consideration when suggesting multiple BWs? Also have the limited cost benefits associated with lower bandwidths as outlined in RWS-210313 and RWS-210409 been considered?

Q2: Is the low power wake-up mechanism proposed for Idle or Connected mode? We have introduced wakeup mechanisms for connected and idle modes in Rel-16 and Rel-17 respectively. Considering these mechanisms, it is expected that link maintenance mechanisms (RRM in Idle, CSI is connected) will dominate UE power consumption. With the suggested wake-up radio in this TDoc, have you considered the associated power consumption impact of these link maintenance activities?

	Ericsson
	Regarding further reduced UE bandwidth (RWS-210050), we would like to ask what potential UE cost reduction you expect from reduction from 20 MHz to 5-10 MHz? The estimates from CATT (RWS-210409) and Ericsson (RWS-210313) indicate that according to the established cost evaluation methodology (TR 38.875), there may not be a very significant further cost reduction compared to 20 MHz.

Also, regarding the potential UE power saving from further UE bandwidth reduction, we would like to ask what potential gain there might be from hardcoded UE bandwidth reduction to 5-10 MHz compared to what can be achieved from simply configuring the UE-specific bandwidth part to 5-10 MHz?

	BOSCH
	Q1: for RedCap sidelink, do you support all supported bandwidth (if specified) to perform SL (e.g., 5, 10, 20)?

Q2: you mentioned including 40 MHz to the supported BWs, thus, do you agree to consider further reduced latency RedCap at least for 40 and/or 20 MHz ?

	LGE
	Thanks for the contribution. We have the following questions.

Q1) For the low power wake-up signal for RedCap UEs, it is not clear what the wake-up signal for RedCap traffic model means in your paper. Do you have in mind the solution similar to the sequence-based WUS for LTE MTC and NB-IoT? 

Q2) For the low power wake-up signal for RedCap UEs, is your proposal intended for both idle and connected UEs? Using power saving techniques up to Rel-17, our expectation on additional power saving in Rel-18 is marginal in connected mode. What is your view on this? Can you share your target for performance enhancement, if any, or do you want to start with the study phase to check if there is room for improvement?

Q3) What is the motivations of sidelink support for RedCap UEs from your perspective?

	ZTE
	Thanks for proposals on RedCap evolution. We think further reducing UE bandwidth is a key way for cost saving.  Regarding bandwidth capabilities of 5MHz and 10MHz, do you consider 5 MHz RedCap UE and 10 MHz RedCap UE for different use cases?

	Lenovo
	Thanks for the consideration on RedCap. For low power wake-up signal for RedCap devices, is it only associated to the wake-up signal to DRX? what about the PEI to paging group for RedCap?



Answers by moderator (OPPO) to 2.1, 2.2, and 2.3

	Section (2.1/2.2/2.3)
	Company
	Answers / replies

	2.1
	FUTUREWEI
	Some of Futurewei’s proposed enhancement topics are very similar to those ones covered in this contribution (RWS-210046). I am sure then out of these topics, like SL-U, beam management and/or MIMO can be worked on during R18 as they have also been proposed by many others.

	
	ZTE
	For 1): Generally, the coverage is smaller when the carrier frequency is higher, and this is when directional beams can provide gains in terms of SNR to improve reception performance and hence the reliability and coverage. In lower frequency bands (such as 5/6GHz), on the other hand, signal coverage is typically not an issue. In our understanding, beamforming/beam management can be most beneficial in FR2/FR2.2 bands than FR1. Therefore, in our preference, it should be evaluated and supported mainly for FR2/FR2.2 bands. But of course, when such feature is defined, we can consider SL deployment with smaller SCS for FR1 (e.g. 30k and 60kHz) if there is a strong interest.
For 2): In R17 WID, there is a NOTE that “NOTE 4: Work specific to the mobility scenario of “between indirect (via a first Relay UE) and indirect (via a second Relay UE)”...”, so this is just to say R18 can cover this missing part.
For 3): Our intention was that to firstly focus on NR-based PC5, so that the first further-step here can be to extend NR-based Uu only in R17 to include LTE-based Uu as well in R18, i.e., the original proposal here is more of the former one (i.e., ng-eNB control of NR-PC5). Yet we are open to the latter one if there are common interest.
For 4): Yes, we also understand L3 relay should be prioritized here.

	
	Apple
	Thanks for supporting to introduce multi-carrier operation and SL-U in R18. As commonly know the signal coverage shrinks as the carrier frequency gets higher. For SL-U operation in 60GHz, it’s natural that SL coverage should be enhanced as well. We think something like slot aggregation or long PSFCH format could be used to improve the SL coverage and reliability at the same time.

	
	Spreadtrum
	For Q1): We are open to that. On the other hand, we understand the R17 study is limited to unicast, so that the work on groupcast would require SA side (study) work to align.
For Q2): We are open to that. On the other hand, the enabler to that use-case may include the support of co-configuration of DC and sidelink as well, which is also included in our proposal as one candidate for R18.
For Q3): Basically, a Redcap device operating in Uu and PC5 interfaces would be the same. It is the same services and applications, but running on different interface. Therefore, the same bandwidth size as NR R17/R18 would seem like a good starting point for discussion.

	
	LGE
	For Q1): In order to coexist fairly with non-3GPP RATs in our evaluation (i.e., Wi-Fi), the same LBT channel access scheme adopted for NR-U is used before SL signal/channel is transmitted. At the same time, the normal mode 2 sensing is also performed by SL UE to select and reserve resources to avoid collisions among the SL UEs.
For Q2): Typically, the coverage is smaller when the carrier frequency is higher, and this is when directional beams can provide gains in terms of SNR to improve reception performance and hence the reliability and coverage. This is the main reason why we think beamforming / beam management is most beneficial in FR2 and beyond. For beam / antenna panel selection, I understand this is perhaps more applicable for vehicle UEs and this may not be dependent on the frequency band, but more related to self-blockage. If there is a strong interest, we are open to this.
For Q3): Yes, i.e., the non-3GPP component is limited to UE-to-UE hop.

	
	vivo
	SL enhancements:
The reason why we listed WUS/GTS and power control because they are power saving techniques that can be commonly used by all SL devices in all types of operations. On the other hand, PA-less operation or zero-power reception in my understanding is mainly for wearable and SL Redcap devices. We are not against this feature, but it may be more reasonable to first focus on common ones.
In SL, synchronous operation has always been the basis. For SL synchronization in unlicensed band, beside possible slot structure changes due to LBT operation and OCB/PSD requirement, what are other enhancements to synchronization should also be specified? If they are necessary, of course we should include them in the WID. As for the unlicensed frequency, if 5/6/60GHz frequencies are too much of a scope, we are open to down-select.
For SL operation in FR2, higher SCS (up to 120kHz) and processing time have already been considered and specified in R16. Of course, when 480kHz is supported in FR2.2, we should also make necessary changes in SL due to this new SCS. In our understanding, the existing resource allocation mechanism (mode 1 and mode 2) are agnostic to higher frequency spectrum. What are the enhancements in resource allocation do you envision for FR2?

SL Relay:
Regarding architecture enhancement of X-RAT support, see reply to Q3 from ZTE.
For the support of MR-DC, is it a general enhancement for NR SL, see reply to Q2 from Spreadtrum, yes the support of DC + sidelink co-configuration is necessary to implement the multi-path architecture in SL relay, yet that by itself can benefit non-relay case as well, since NR sidelink so far is limited to stand-alone architecture.
Regarding the MBS-based relay, to answer the Q in different dimensions
· For the RAT of Uu, we understand NR MBS should be the first step
· For the architecture of relay, we understand L3 relay should be the first step (as replied on Q4 from ZTE)
· For the differentiation between broadcast/groupcast, if the Q is for Uu-interface, we are not limited to either, i.e., the cases covered by NR MBS are all applicable here. Or, if the Q is for PC5-interface, we understand that is more of solution-scope, so should be seen as a part of the work.
Yet we are open to the other alternatives on each dimension if there are common interest.

For both:
For SL enhancements:
· The features listed in slide 6 are not in the order of priority but grouped based on enhancement areas. I understand this list could be quite large for one release and further discussion is needed to select ones that provide best value / most urgent / highest interests.
For SL relay:
· For whether the work include study part or not, we understand that is dependent on the part of most interest, whether it is covered by the existing R17 study or not;
· For the prioritization or ordering, again we understand that is dependent on the part of most interest.

	
	China Telecom
	First of all, we think sidelink-U (or general sidelink enhancement), sidelink positioning, and sidelink relay have different motivations and target use cases (and even different WG). So, they should be considered as different items (SI/WI), also from RAN project management point of view. In R17, SL enhancement and SL relay are already set up as separate items (one in RAN1 and the other in RAN2) because there is no dependency between them. In R18, most likely again there will be no inter-dependency. For SL positioning, itself could be done as part of general positioning enhancement work. Strictly speaking, it does not need to have any dependency to the general sidelink enhancement work either. We think they can be set up as independent projects in R18.
For SL relay, we understand the final package is highly dependent on the part(s) of most interest from the union, and prioritization is definitely needed, which is one of the key objectives of RAN level discussion after the plenary, so we are open at the current stage.

	
	China Unicom
	Thank you for the comment. If possible, could you please elaborate a little bit more on the concerns related to ‘unlicensed + unlicensed’?
For L2 solutions in R18, we share the view.
Generally, for beamforming / beam management, we see it is most beneficial for improving reception performance (due to increased SNR) and increasing coverage (due to directional beams). In FR1, SL coverage is less of an issue. However, having said this, if there is a strong interest, smaller SCS’s such as 15k/30k/60k in FR1 could be also considered.

	
	Huawei
	On sidelink relay:
For Q1): Yes that is aligned with our understanding, i.e., direct + indirect aggregation is necessary, and also indirect + indirect aggregation can be considered as well (depends on the view from companies)
For Q2): For the specification impact, it depends on the architecture that 3GPP adopted e.g., L2 and/or L3. And yes the reason is to enable the support unlicensed sidelink in general – related discussion happens not only in RAN but also in SA level, so we assume RAN support/alignment would be needed depending on SA discussion output.
For Q3): As replied to CT.
On RWS-210047: SL-U WID:
For Q1): No particular reason. It is just that all R16 RA schemes are also captured in R17 as well. Perhaps it should be rewritten as: “RA schemes supported in R17 specification are to be used as the baseline”.
For Q2): The sidelink COT sharing from gNB to UEs is intended mainly for SL operation only. We can further check with regulations. 

	
	Sony
	For U2U, yes we understand the study output from RAN and SA in R17 would be the start point for WI work in R18 if any.

	
	Intel
	Yes, we always have a view that 3GPP sidelink should be used for commercial use cases, especially for AR/VR devices to be able to directly communicate with each other like in a home network. Hence, the work to support sidelink operation in unlicensed spectrum should be done in R18. Another promising area / use case for SL-U is in IIoT / smart factory to take advantage of the unlicensed spectrum. In an interference-controlled environment, the wide bandwidth available in unlicensed spectrum can be efficiently utilized for data exchange directly between devices.

	
	Fraunhofer
	For Q1): LBT for channel access scheme is implemented for SL UEs before each transmission, and NR-sidelink sensing is also performed by SL UEs for resource selection and reservation. For Wi-Fi terminals, CSMA-CA channel access is used. Carrier frequency was 5GHz and bandwidth was 20MHz.
For Q2): Currently, besides the LBT channel access scheme that is required by regulation for coexistence and the COT sharing (e.g. from the gNB to UE and possible from UE to UE) that has been in NR-U, we currently use the existing Mode 1 and Mode 2 RA schemes to operate SL in unlicensed spectrum. If any necessary enhancement is justified such as considering possible LBT failure, we are open to resolve that issue.

	
	InterDigital
	For Q1): If the said “U2U” here in this Q is for one-hop case, our understanding is the study output from R17 in both RAN and SA can already support the normative work already, so no problem to progress on that part. For multi-hop case, we understand firstly 3GPP has to collect the view on common interested part, U2N or U2U or both, and the second step would be progress the study work on SA and RAN side in a joint way before normative work.
For Q2): Try to understand the Q
· For U2U relay (of 1 hop), the output of R17 study shows no work at RAN side for L3 relay, and RAN impact for L2 relay can be discussed based on solution#31 of TR 23.752 – which is the start point for R18 work at RAN if any;
· For U2N relay (of multi-hop), we understand that should require some study on RAN/SA side before concluding on normative work.  
For Q3): see reply to Spreadtrum/vivo, yes the support of DC + sidelink co-configuration is necessary to implement the multi-path architecture in SL relay, yet that by itself can benefit non-relay case as well, since NR sidelink so far is limited to stand-alone architecture.
For Q4): We understand the start point would be the R17 study in RAN and SA side, which is limited to unicast case. For the other cast types like broad/group, that is more dependent on the interest from companies when evaluating R18 package.

	
	Lenovo
	As replied to CT.

	
	BOSCH
	For Q1): Mainly multi-carrier operation and inter-UE coordination if any leftover from R17. We are open to other schemes as well.
For Q2): Multi-carrier operation
For Q3): I assume this is related to improving the reliability of SL communication for V2X and IIoT. Then the answers to the above apply. If I misunderstood the meaning of Function Safety communication, please elaborate.
For Q4): If some of existing or new R18 SL features can be applied to Redcap SL UE without additional specification support, it is always allowed.

	
	Qualcomm
	We have different understanding here since so far a UE cannot be co-configured with sidelink and DC together, which means the R17 relay UE cannot support DC and sidelink (towards remote UE) together either.

	
	Xiaomi
	If some of existing or new R18 SL features can be applied to Redcap SL UE without additional specification support, it is always allowed. In slide 6, we try to include common features that can be used by different verticals and devices types in R18. From eco system point of view, we believe this is most beneficial.

	
	Nokia
	Yes, we also think SL positioning work and SL enhancement work in Rel-18 can be two independent projects but cooperate with each other. We also tend to agree in some level (e.g. synchronization) between SL positioning and normal SL operation should be aligned.

	
	Samsung
	For Q1): The short answer is yes. LBT for channel access scheme is implemented for SL UEs before each transmission, and NR-sidelink sensing is also performed by SL UEs for resource selection and reservation. For Wi-Fi terminals, CSMA-CA channel access is used.
For Q2): The co-existence simulation result in slide 18 is per Wi-Fi device throughput. In Wi-Fi device only simulation (e.g. 64 devices), all devices may try to gain access to the channel independently at the same time. As such, channel access collision probability is higher for simulations with only Wi-Fi devices. In SL-U operation, COT sharing is utilized to assist SL UE’s access to the channel (e.g. 32 UEs) and the number of UEs access the channel with independent LBT are reduced, as such the probability of channel access collision is also reduced compare to Wi-Fi device only scenario. Therefore, we observed the per Wi-Fi device throughput is improved.
For Q3): The features listed in slide 6 are not in the order of priority but grouped based on enhancement areas. I understand this list could be quite large for one release and further discussion is needed to select ones that provide best value / most urgent / highest interests.

	
	China Mobile
	On 1st question: We are open to that: mobility enhancement is a key aspect for R18 SL relay enhancement (as listed in page-9 of the material).
On 2nd question: Yes, in R17, there are quite some scenarios proposed by companies to make use the multi-path architecture, including but not limited to CP/UP separation on different paths, so yes that is something can be considered.

	2.2
	Intel
	To clarify, in RWS-210048, it is mentioned that “SL-PRS should be transmitted in spectrum carrier(s) with sufficient bandwidth allocation instead”. By this, it does not preclude any spectrum band. I think even in ITS band, multiple 20MHz carriers can be used for SL-PRS transmission.

	
	Lenovo
	We think this needs further discussion and one fundamental issue to transmit SL-PRS in unlicensed spectrum is about channel access is not guaranteed. We have not precluded this option, but we think this issue should be considered during the set-up of this WI or during the WI.

	
	Xiaomi
	For 1): Both definitions include distance and angle/direction derivation. We think the SL positioning item should be able to support both.
For 2): No strong view at this stage. This should be further discussed.
For 3): The bandwidth requirement should be studied and determined during the WI.
For 4): Finally, it is more of solution decision which is up to WI scope, yet at the current stage, we understand UE-based method is a key aspect that should be considered.
For 5): Possibly, no particular view at the moment.

	
	ZTE
	Considering the existing SL frame structure, backward compatibility to earlier release SL UEs, spectrum availability, and existing SL resource allocation scheme, it does not seem necessary or maybe even feasible to transmit SL PRS together with other existing SL signals and channels. Sync alignment for Uu/sidelink could be further studied.

	
	Huawei
	For 1): No – sorry for this term if it causes some misunderstanding, it is just to say anchor point(s) is needed when absolute positioning is required. For the second question, yes we understand SL usage is  the key for SL positioning topic.
For 2): We think 20MHz can be a starting point.
For 3): We believe the control/configuration of SL PRS transmission can be done via Uu or another SL link. The actual transmission of SL PRS, however, does not need to be coupled with the existing SL mechanism (e.g., following the existing SL slot structure).

	
	InterDigital
	We think 20MHz can be a starting point.

	
	BOSCH
	Yes, for V2X, SL positioning is mainly used for ranging / relative distance. It’s absolute positioning could be based on SL and/or Uu – both relative and absolute positioning can be considered in the work.

	
	China Mobile
	When UE is in network coverage, joint Uu and SL positioning can be considered.

	2.3
	Intel
	We basically see the RedCap power saving is more from the even smaller bandwidth than 20MHz. The proposal is not looking for the re-discussion of PS for 20MHz UE.

	
	FUTUREWEI
	Applicable WI for RedCap positioning is to be in later email thread.

	
	Xiaomi
	Yes, a study phase for positioning is a necessary approach for the issue, comparing with others, e.g. smaller bandwidths.

	
	MediaTek
	A1. The market fragmentation issue may not be a real problem for the supporting bandwidth. We see the current framework of Rel-17 RedCap already avoid the problem. In Rel-17, UE can report different UE capabilities (the details still pending): Supporting of 1RX or 2RX (Non-RedCap can support 4RX), HD-FDD or FD, Modulation Order, 20MHz (Non-RedCap support 100MHz for FR1). We see this as quite large range of capabilities and no fragmentation issues raised.  Different bandwidths can be included in the same way.
A2. We think the study is also needed for the wake-up signal. One of the applicable cases is the idle mode, which you wake-up less frequently. 


	
	Ericsson
	A1. The cost saving can refer the 38.875. Cost saving for reducing the UE bandwidth from 100 MHz to 20 MHz is ~32% for FR1 FDD and ~33% for FR1 TDD. For FR2, bandwidth from 200 MHz to 50 MHz, it is ~23%. The saving for 20 MHz to 5 MHz should be around 23%, for estimation. We think the percentage is considerable same as in Rel-17. There could be misalignment for companies may think only about the RF part, which may result less saving. But we should follow the standard in TR.
A2. The power saving gain can be estimated by power model in the RedCap study, which power scaling factor was proposed as 0.7, but finally accept as 0.8 for compromise. It was claimed the configuration of 5MHz BWP would saving power. However, it is not well supported if the minimum is 5 MHz. Thus, special consideration should be taken.
The 20MHz hardware working in 5MHz also take extra power consumption than 5 MHz one and it depends on the implementation.

	
	BOSCH
	A1. We can consider all the cases, but it can be discussed in the WI.
A2. That further reduced latency can be studied. We can identify the achievable latency by RedCap and the required latency.

	
	LGE
	A1. I mean this requirements and evaluation methodology should be clarified in the study phase as we reply in earlier question. Thus, we propose to study it.
A2. We looking for more idle mode.

	
	ZTE
	Agree those bandwidth reductions are important. And we see those bandwidths are the only part of RedCap can be introduced without study phase. 
We see those may target to different cases, e.g. 5 MHz for very low end devices like bracelets or rings. 10Mhz is for low end camera.

	
	Lenovo
	We did not consider PEI, it could be considered in power saving enhancement. 




Round 2 Q&A
Questions and comments to RWS-210046 (An overview of SL enhancement work in Rel-18)

	Company
	Questions / Comments

	Huawei
	Thanks for the response, regarding sidelink COT sharing from gNB to UEs is intended mainly for SL operation only, does this include that gNB can schedule SL transmission in this shared COT, using either DG or CG?

Thank you for your feedback and could you please clarify further what would be the specification impacts on L2 and L3 relay respectively in RAN if non-3GPP access is supported?

	Spreadtrum
	Thanks for the response answers on SL relay/SL redcap from OPPO. 
- For Q1 in the first round, we understand and agree that a good starting point would be U2U relaying for unicast in Rel18. Moreover, we also understand that for U2U relaying, there would be limited impact on RAN side if L3 relay is adopted. Since in Rel-17 study phase, both L2 and L3 U2U relays are concluded to be feasible, what is oppo’s view on prioritization of L2 and L3 U2U relay in Rel-18?

- For Q3 in the first round, if the bandwidth is the same as NR R17/18, what do you think the SL spec needs to be enhanced for SL Redcap? Meanwhile, do you prefer SL Redcap to be included in R18 SL WID or in R18 Redcap WID?

	Qualcomm
	What are the most important applications of intra-vehicle communications in OPPO’s view?

	ZTE
	Thanks for your response. You mentioned that “For whether the work include study part or not, we understand that is dependent on the part of most interest, whether it is covered by the existing R17 study or not”. To our understanding, the beam management for FR2 was excluded from the R16 NR SL SI due to time limitation. On the other hand, the SL-U for sidelink has not been studied yet in both LTE and R17. A study phase seems necessary for them. On the other hand, for the multi-carrier and power saving optimization, similar study has been covered by LTE and R17, so it may directly go to WI phase. Actually, we support the study of SL-U and FR2 beam management for sidelink. If majority company support this, does it mean a study phase should be planned?

With regard to the beam management of sidelink, we think it would be better to start from licensed spectrum. For licensed spectrum, the resources for beam measurement/measurement, such SSB, CSI-RS, SRS, can be configured by gNB and ensured to be available. However, for unlicensed spectrum, the resources may not be always available. How to complete the beam training and beam measurement requires additional efforts. So, the beam management for SL-U may be studied after the sidelink FR2 beam management over licensed spectrum is ready. What is your opinion about this?

	LGE
	Q1: In the evaluation, is it correct understanding that the Rel-16 mode 2 sensing and resource allocation used as it is and the only change is to apply LBT so that the UE does not perform transmission on a reserved resources when the channel is busy? If you applied some modified mode 2 for the unlicensed band operation, please elaborate on it.

Q2: For "Specify mechanisms for Non-3GPP access PC5 support" in RWS-210045, can you clarify its use case? Is it for public safety or some commercial use case?

	Intel
	Q1 (RWS-210046): Thanks for clarifying that you consider SL-U for “AR/VR devices to be able to directly communicate with each other like in a home network” and that “promising area / use case for SL-U is in IIoT / smart factory”. We have several additional questions for clarification: 1) Do you consider enhancements of mode-1/mode-2/or both for AR/VR support for NCIS or new resource allocation mode? 2) Is there a need for deployment of home gNB for “home network”? 3) Do you think that common design framework can be applicable for SL-U to support AR/VR and URLLC/IIOT use cases?

	Philips
	It is good to see we have some common interests on the Sidelink enhancements. 
Regarding the Relay work you specifically mention the healthcare sector. We are currently working in some wearables using LTE-M. We have very recently realized that LTE-M, in practice, does not offer better coverage than LTE and, in some scenarios, even less coverage. The reason why is that CE Mode B is not deployed in the field (several reasons for this, the main one being that LTE-M uses LTE resources and enabling many repetitions will take too much resources from LTE and make the base stations schedulers quite complex) and a wearable device has a negative antenna gain that cancels the gains of CE Mode A of LTE-M. All this leaves LTE-M even below the coverage offered by LTE. One can argue that you can instead use NB-IoT but NB-IoT does not fulfill the same use cases as LTE-M. Likewise I expect that the coverage of RedCap is limited (although I am not fully up to date with the WI NR Coverage enhancements). We think that supporting LTE-M (and maybe NB-IoT and RedCap) within the Relay ecosystem could greatly improve the coverage. This is not new to 3GPP. During the Rel-16 preparation a SID (RP-180750) along these lines was proposed by several companies but in the end it did not have enough traction. Back then the arguments to promote this SID were different and the lack of coverage of LTE-M was not among them. Considering all this, what is your view on supporting LTE-M (and maybe NB-IoT and RedCap) on Sidelink Relays?



Questions and comments to RWS-210048 (Discussion on sidelink positioning)

	Company
	Questions / Comments

	Intel
	Q (RWS-210048): Thanks for clarifying your position on sidelink positioning and corresponding spectrum. Regarding sufficient bandwidth, does it mean that you prefer RAN1 to study on “sufficient bandwidth” and which spectrum is applicable rather than directly formulate objective by RAN in which spectrum sidelink positioning should be supported?

	LGE
	Q1: Can you elaborate more on what specific requirements in NCIS (TR22.842) needs to be considered for SL positioning?



Questions and comments to RWS-210050 (Discussion on Redcap enhancement)

	Company
	Questions / Comments

	vivo
	Thanks for the contribution. In addition to the enhancements mentioned in the contribution, we wonder what is your view on the following potential areas for Rel-18 eRedCap? 
1) Lower UE power class 
2) reduced number of HARQ processes 
3) relaxed UE processing time for data/CSI 
4) serving cell RRM relaxation 
5) coverage recovery

	Ericsson
	In our cost analysis for further reduced UE bandwidth from 20 MHz to 5 MHz (RWS-210313), we followed the established cost evaluation methodology (TR 38.875), and according to our result there was a very small further cost reduction: <10% if the baseline is Rel-17 RedCap (equivalent to <4% if the baseline is the Rel-15 NR reference UE). This result is in line with CATT (RWS-210409) and several companies have agreed with this result in their replies in NWM (DoCoMo, Intel, Lenovo, Sharp). Do you get different results using the same methodology?

	Samsung
	Q1: For further reduce BW to 5Mhz, the answer to Ericsson, 23% is based on a reference of eMBB UE or 20MHz RedCap UE? We don't expect there will have 23% of cost reduction compared with eMBB UEs, not that much even compared with RedCap UE.
Q2: For low power WUS, why you think this might be RedCap specific, but not general for eMBB as well? Do you consider ZP-WUS or NB-IoT like WUS design? And do you also expect relax of measurement to achieve the power saving? 
Q3: what do enhancement do you expect for RedCap to support Pos and/or work on SL?



Answers by moderator (OPPO) to 3.1, 3.2, and 3.3

	Section (3.1/3.2/3.3)
	Company
	Answers / replies

	3.1
	Huawei
	Thank you for the questions.
Regarding the question from Huawei Tech. (UK), COT sharing in SL, in our view, should be similar to those supported in NR-U where both UL DG and CG can be scheduled. In this sense, gNB should be allowed to schedule SL transmission in mode 1 for both DG and CG in the shared sidelink COT.
Regarding the question from Huawei Technologies, while the detailed impact is up to further study (jointly by RAN2 and SA2), the main objective is to enable 3GPP control on the UE via the non-3GPP access, specifically, the possible impact includes aspects which are similar to what we have done in Rel-17 for 3GPP relay, i.e., QoS, service-continuity, security. And the impact is either on RAN side for L2 or on SA side for L3 - depending on which architecture is more of company’s interest.

	
	Spreadtrum
	Thank you for the questions.
Regarding prioritization of L2 and L3 U2U relay in Rel-18, we understand it will finally be up to collective views within 3GPP. OPPO is open to both at the current stage.
For SL Redcap, besides support for a lower bandwidth in SL, the number of TX/RX antennas and lower UE power class can be also considered due to device form factor and required communication range and data rate. In this sense, maybe the main work is in RAN4 to define corresponding RF and performance requirements. If the scope of SL Redcap work does not involve RAN1 or RAN2 (e.g., relaxed UE processing time or HARQ processes), this can be done in either R18 SL WID or in R18 Redcap WID.

	
	Qualcomm
	Thank you for the question.
First of all, communication devices such as a smartphone to connect with the vehicle for exchanging video, audio and other data services. Secondly, other entertainment devices within the vehicle and also sensor around/inside the vehicle.

	
	ZTE
	Thank you for the questions.
I believe the quoted response from us in your question was intended towards a question originally raised by vivo for SL relay. Nevertheless, regarding potentially having a study phase for SL-U and SL beamforming, we are OK if this is preferred by the majority. But since the channel access scheme in unlicensed band using LBT has been studied and specified for NR-U for 2 releases already, and if we reuse the same channel access scheme as the baseline in SL-U, we wonder the necessity of the study phase. The same thinking also applies to beamforming/beam management in FR2 for SL.
Regarding beamforming/beam management in unlicensed spectrum, it does seem logical to have a phase approach to specify SL beamforming / beam management without needing to consider potential LBT failure in unlicensed spectrum. If the workload for R18 SL is a concern in the end, this option can be considered.

	
	LGE
	Thank you for the questions.
On Q1), your understanding is correct. In our evaluation, mode 2 sensing and resource allocation is not changed from R16 and LBT is performed prior to every SL transmission. If LBT failed, the UE does not transmit on the reserved and selected resource in that slot. Subsequently, more SL resources may need to be selected in SL blind retransmission to reach max number of transmissions.
On Q2), the motivation is mainly to enable the access via unlicensed spectrum, so that from our perspective, there is no change to the target use case for UE-to-Network relay, i.e., including both public safety and commercial use case.

	
	Intel
	Thank you for the question on RWS-210046.
Currently, the work on inter-UE coordination is ideal for AR/VR support for NCIS and also for smart home scenario, where one UE can indicate / coordinate a set of resources for another UE such that half-duplex and hidden-node issues are resolved. In a smart home setting, this resource coordinating UE can be a CPE. In a smart factor/IIoT, this could be a PLC for coordinating resources. In V2X, it is a RSU. In public safety, it should be a central node / UE with higher capability. Considering these, naturally mode-2d (one UE scheduling another UE) could be an enhancement of mode-2 if this is not supported in R17. But not essential in our view if R17 inter-UE coordination can achieve the same purpose in a group setting.

	
	Philips
	Thanks for this comment and information sharing: In general, we are open to the scenarios that improve / enhance the use case for UE-based relaying. To give a view on this question
· On the one hand, it would be helpful to split the vision into technical components/enablers, e.g., the support of LTE-PC5 based relay, and / or reduced capability for sidelink (LTE-M or NB-IoT like?)
· On the other hand, it would be helpful to understand the relationship / comparison between NR-based sidelink (taking into account of the possible work for RedCap NR sidelink)
Afterwards, maybe it is more comprehensive for companies including OPPO to express the view in more detailed / technical perspective.

	3.2
	Intel
	Thank you for the question on RWS-210048.
Yes, whether or not it should be called a study or identification of available spectrum that can be used for SL positioning should be evaluated first. Right now, V2X and public safety are the main use cases for SL positioning. In each of these cases, the spectrum allocation is different. For V2X, the dedicated ITS spectrum has a max channel bandwidth of 40MHz per carrier. If commercial use cases should be also supported by the SL positioning item in R18, different consideration will come into play (e.g. including both licensed and unlicensed). And in different spectrum band, the available bandwidth is also different. So at this stage, I think it would be hard to directly formulate the objective by RAN in which spectrum sidelink positioning should be supported, without evaluate technically exactly how much bandwidth is needed. It may change depending on the positioning accuracy we want to support as well.

	
	LGE
	Thank you for the question.
For use case 5.5 (IoE based social networking services), in the gap analysis it is identified real-time high precision positioning is required. And in the requirements sections, it is listed:
[P.R.5.5-009] The 5G system shall support high precision positioning of local consumer UEs of less than [0.5] meter in positioning error, and less than [100] ms in positioning service latency, in both indoor and outdoor environment.

	3.3
	Vivo
	Thanks for the questions. Lower power class is more like RAN4 centric and more generic one. We would consider it in a item not limit to RedCap.
For the other 4 topics, we were supportive mostly (especially 2) and 5)) in the Rel-17 study. However, it was not agreed. We can consider them if we can have common view in Rel-18.

	
	Ericsson
	Referring the contribution (RWS-210313), it is not clear how the 38.875 template was used to reach the results. We wonder why reduction the both bandwidth and BB processing 4 times still cannot reduce cost more than 5%. The assumption seems to be some floor region of UE complexity Range from 20MHz to 1 MHz. In that sense, LTE MTC will not have considerable low cost.
We think this is not inline with our assumption. We should study further. Maybe we can justify how the floor region is coming.
Also, I did not find answer in CATT’s contribution. May be some UE vendor can answer.

	
	Samsung
	Thanks for answer question. We are inline for the cost evaluation.
We slightly think it is RedCap specific, for some of the WUS solution it is targeting on quite long-term wake-up periodicity. It could be close to NB-IOT like signal. We can also discuss relaxation of measurement.
Narrower band will impact Pos performance, e.g. accuracy. The SL can consider how to support narrow band also. 



Summary of contributions and discussions
Regarding RWS-210046, overview of SL enhancement work in Rel-18,
· It was proposed to further enhance NR sidelink in the following areas:
· To expand the support of sidelink to wider applications and services, including smart home network and factory (IIoT), drones/UAV/robots, healthcare sector, and consumer products.
· To support advanced and common features such as channel access in unlicensed spectrum, multi-carrier operation for higher data rate and improved reliability, beamforming for reception and coverage, and WUS/GTS and power control for enhanced power saving.
· For sidelink relay, to further support 
· U2U relay using L2/L3 solutions, 
· Leftovers from R17 for U2N relay, DC-sidelink co-configuration, X-RAT control and mobility related enhancement;
· New enablers such as multi-hop, multi-path, MBS-based relay and non-3GPP based relay.
· For SL positioning, it was proposed to additionally support commercial related positioning use cases, and to set up this item as an independent project in R18.
· Significant interests and questions/comments were raised in both rounds of email discussion with more than 25 companies and 70 questions. It was mainly clarified that
· On SL-U
· the same LBT channel access scheme adopted for NR-U is used in our co-existence performance evaluation before SL signal/channel is transmitted, and the normal mode 2 sensing is also performed by SL UE to select and reserve resources to avoid collisions among the SL UEs
· the RA will be a combination of the channel access scheme and COT sharing used in NR-U + sensing operation from NR-SL
· the sidelink COT sharing from gNB to UEs is intended for SL operation only and that mode 1 CG and DG scheduling should be included
· any SL procedure (including synchronization) that would be impacted by LBT failure should be also considered and enhanced
· it is not essential to have a study phase if channel access scheme adopted in NR-U is used as the baseline for SL
· On SL Relay
· For U2U relay, the start point would be the output from R17 study in RAN2 and SA2 for Layer-2 and Layer-3 relay
· For R17 leftovers: firstly, X-RAT control on PC5-relay, MBS-based PC5-relay, and non-3GPP based relay, further discussion is needed to identify the interested scenario if any, and also study is needed to identify the technical enabler(s); secondly, R17 is limited to very core functionality of mobility, which can be extended in Rel-18 to include more use case.
· For multi-path U2N relay, in case it is to be extended to DC scenario, the support of DC-sidelink co-configuration would be needed as an enabler benefiting general SL as well. Other than that, various use-case can be considered, e.g., mixed direct + indirect/indirect path, and CP/UP separation.
· On SL beamforming / beam management
· this feature can be most beneficial in FR2/FR2-2 spectrum to enhance the coverage and reliability, and hence the support for higher SCS should be the main focus
· it is not essential to have a study phase if Uu beamforming / beam management is used as the baseline for SL
· it seems logical to have a phase approach to specify SL beamforming / beam management without needing to consider potential LBT failure in unlicensed spectrum. If the workload for R18 SL is a concern in the end, this option can be considered
· On SL Redcap
· the same bandwidth size as NR R17/R18 would seem like a good starting point for discussion
· besides support for a lower bandwidth in SL, the number of TX/RX antennas and lower UE power class can be also considered due to device form factor and required communication range and data rate. In this sense, maybe the main work is in RAN4 to define corresponding RF and performance requirements. If the scope of SL Redcap work does not involve RAN1 or RAN2 (e.g., relaxed UE processing time or HARQ processes), this can be done in either R18 SL WID or in R18 Redcap WID
· On other SL enhancement features
· slot aggregation or long PSFCH format could be used to improve the SL coverage and reliability at the same time

Regarding RWS-210048, discussion on sidelink positioning,
· It was proposed to further consider positioning requirements for commercial use cases, including NCIS in TR22.842 and ranging-based services in TR22.855.
· SL positioning normative work is to set up as an independent / standalone item in R18, since the transmission of SL-PRS is independent to normal SL PSCCH/PSSCH operation and frequency carrier, does not need to follow existing SL frame structure and resource allocation schemes.
· Good interest level is observed and questions/comments were raised in both rounds of email discussion. It was mainly clarified that
· our proposal does not preclude any spectrum band. Even in the ITS band (5.9GHz), multiple 20MHz carriers can be used for SL-PRS transmission.
· the transmission of SL-PRS in unlicensed spectrum should further consider the impact of channel access is not guaranteed.
· considering the existing SL frame structure, backward compatibility to earlier release SL UEs, spectrum availability, and existing SL resource allocation scheme, it does not seem necessary or maybe even feasible to transmit SL-PRS together with other existing SL signals and channels. Sync alignment in different carriers could be further studied.
· the control/configuration of SL PRS transmission can be done from one carrier to another. The actual transmission of SL PRS, however, does not need to be coupled with the existing SL mechanism (e.g., following the existing SL slot structure).

Regarding RWS-210050, discussion on RedCap enhancement,
· the followings are proposed:
· To support different levels of complexities and power efficiency, Rel-18 introduce more bandwidth capabilities for RedCap devices: 5MHz, 10MHz and 40MHz.
· For better power efficiency, Rel-18 study low power wake-up signal for RedCap devices.
· For positioning, Rel-18 study positioning performance gap of RedCap devices with narrow bandwidths.
· Rel-18 study the supporting of sidelink with reduced capabilities.
· Good interest level is observed and questions/comments were raised in both rounds of email discussion. It was mainly clarified that
· a study phase for positioning, wake-up signal and reduced latency may be necessary, comparing with others, e.g. smaller bandwidths.
· cost saving for reducing the UE bandwidth from 100 MHz to 20 MHz is ~32% for FR1 FDD and ~33% for FR1 TDD. For FR2, bandwidth from 200 MHz to 50 MHz, it is ~23%. The saving for 20 MHz to 5 MHz should be around 23%, for estimation. We think the percentage is considerable same as in Rel-17.
· lower power class is more like RAN4 centric and more generic one. We would consider it in a item not limit to RedCap.
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