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Introduction
In the latest version of Rel-18 WID for NR sidelink evolution, the objective for supporting NR sidelink operation in unlicensed spectrum is captured as followed.
	2. Study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4]
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
· [bookmark: _Hlk89917081]Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation
· No specific enhancements for Rel-17 resource allocation mechanisms
· If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval.
· [bookmark: _Hlk89917101]Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· [bookmark: _Hlk89917118]The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· [bookmark: _Hlk89917140]No specific enhancements for existing NR SL feature
· [bookmark: _Hlk89917215]The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.


This contribution provides a summary of submitted contributions, email discussion topics and outcomes that are related to the channel access mechanisms for SL-U (blue text part of objective) during this RAN1 meeting. Note that, all past outcomes including agreements, conclusions and working assumptions reached during this WI are captured in Section 5 (Appendix) of this document.
Collection of all agreements / outcomes of RAN1#109-e
Agreement
Type 1 and Type 2 (2A/2B/2C) channel access procedures, transmission gap and LBT sensing idle time requirements specified in TS37.213 for NR-U are taken as baseline for NR sidelink operation in a shared channel.
· FFS conditions for the actual channel access type(s) used for each SL channel and signal transmitted, and based on COT sharing conditions (if supported)
· FFS whether UL CAPC or DL CAPC or both should be used as the baseline, 
· FFS how the channel access priority classes apply to each SL channel and signal
· FFS sidelink priority levels (PQI or L1 priority), channel and signal mapping to the 4 channel access priority classes. The discussion may involve other WGs.

Agreement
· UE-to-UE COT sharing is supported in NR sidelink operation in a shared channel (SL-U).
· FFS applicable SL channels and signals (e.g., PSCCH/PSSCH, PSFCH, S-SSB) for shared COT access and any restrictions (e.g. whether the COT can be shared with a single UE or multiple UEs)
· FFS all other details in compliance with the regulatory requirements
· CP extension (CPE) is supported for NR sidelink operation in a shared channel.
· FFS all remaining details including applicable scenarios, usage, PHY structure, etc.

Agreement
Channel access procedures for transmission(s) on multiple channels are supported for NR sidelink operation as defined by TS37.213 for NR-U (wherever applicable)
· FFS whether the downlink, uplink and/or semi-static multiple channel access procedure(s) (if supported) from NR-U should be used as a baseline and whether/how they are applied in SL mode 1 and mode 2 operation

Agreement
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. At least in dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the allocated resource(s), in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 1 resource allocation selection procedure needs to be updated / enhanced due to shared spectrum channel access
· The existing sidelink mode 2 RA schemes are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. At least in dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the selected and/or reserved resources, in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 2 resource selection procedure needs to be updated / enhanced due to shared spectrum channel access
· FFS whether/how multi-consecutive slots transmission can be supported for NR sidelink operation in unlicensed spectrum, including the following aspects
· channel access, resource allocation and PHY channel design
· FFS whether/how enhancement is needed between the end of the LBT procedure and the start of the SL transmission to retain channel access
· RAN1 to strive for a common solution for channel access for Mode 1 and Mode 2
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Topics for email discussion
[bookmark: _Hlk55222664][bookmark: _Hlk54027001][109-e-R18-SL-01] Email discussion on channel access mechanism by May 20 – Kevin (OPPO)
· Check points: May 16, May 20
[CLOSED] Topic #1: Evaluation methodology
Background: According to the objective for SL-U in the WID [36], the work on evaluating performance of NR sidelink operation in unlicensed band is not defined. However, according to existing evaluation methodology defined so far has been primarily focus on V2X applications/use cases with some updates for commercial use cases in Rel-17 for power saving and inter-UE coordination RA. 
	1. Study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4]
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
· Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation
· No specific enhancements for Rel-17 resource allocation mechanisms
· If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval.
· Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· No specific enhancements for existing NR SL feature
· The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.


Since the current SL-U work mainly target for NR sidelink operation in the unlicensed spectrum with large available bandwidth for high data rate applications and uncertain access to the unlicensed channel due to interference, further updates to the existing evaluation methodology would seem necessary to evaluate NR sidelink performance in the unlicensed spectrum. But we should keep a principle of updating only the essential parameters and try to leave other details based on existing definitions and company choice.

Question 1: The followings are proposed as basic set of evaluation methodology updates for evaluating NR sidelink performance in the unlicensed spectrum for this WI. Please indicate your preferences and comments (agree, choice of one or more options per topic, different option(s), suggestions).
· Evaluation methodology baseline
· Option 1: NR-U TR 38.889
· Option 2: NR sidelink TR 37.885
· Evaluation scenarios / layouts
· Baseline: Indoor layouts
· Option 1: NR-U based (R1-2205033)
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· a = 20m, b = 60m, c = 20m, d = 80 m
· There are two operators to model two RATs at a time. The red one is SL-U, the blue one can be NR-U or Wi-Fi
· The topology of SL-U is pair topology (1) or optional star topology (2), and the SL-U UEs are dropped uniformly at random in the area
· For NR-U/Wi-Fi, 5 UEs/STAs associated per each gNB/AP per 20 MHz
· For SL-U pairs: 3, 5 or 10 pairs of UEs per 20MHz
· For SL-U stars: 3 Hub UEs with 5 associated peripheral UEs per 20MHz
· Option 2: SL UE clusters (R1-2203146)
[image: ]
· Indoor layout and UE dropping model with N = 6 or 12 clusters and each with M=5 UEs
· Each cluster is a circle, with a central point and radius Rmax = 15 or 10m and Rmin = 5 or 1m
· No overlapping among the N clusters
· Optional: Outdoor Macro deployment with ISD = 200m (from TR 38.889)
· Channel model
· Reuse NR-U channel model for evaluating commercial use cases
· Reuse channel model from NR sidelink for V2X use cases
· Traffic model
· Option 1: R17 sidelink commercial traffic model
· Option 2: XR traffic model TR38.838
· Option 3: Mixed traffic between XR and FTP model 3
· Interference
· Option 1: Explicit modelling of WiFi transmissions
· Option 2: Use statistical interference model
· Performance metrics
· Baseline: UPT and latency (NR-U)
· Optional: PRR and PIR (V2X)

	Company
	Comments

	InterDigital
	For the evaluation methodology baseline, our preference is urban and highway deployment scenarios specified in Option 2. Because our preference is outdoor V2X based deployment scenario. We think outdoor deployment should be prioritized over indoor. 

For channel mode, both NR-U model and V2X model can be used.

For traffic model, Option 1 is preferred. We think that the evaluation should focus on the existing sidelink traffic. 

For interference, Option 2 is preferred.

For performance metric, we think PRR/PIR to be considered as baseline and UPT as optional.

	Intel
	Given that the WID does not include any co-existence study, first of all, we would like to clarify what the intention is in this matter. If the intention is to converge on evaluation methodologies so that companies can provide evaluations at their will, we are fine to discuss this topic. Otherwise, we believe it is out of scope.

Also, given that we expect much of the channel access procedure defined from NR-U (e.g, channel access type and modes) to be reused with minor changes, as indicated by the WID, and given that UEs are quite power limited compared to gNBs, we do not think any evaluations toward co-existence are needed.  

With that said, we believe that evaluation methodologies in line with SL use cases should be considered, including V2X deployments, channel and traffic models. As for interference modelling, and as mentioned above, we do not think any evaluation toward co-existence is really needed, and therefore we do not see the need to explicitly model a wi-fi module as in NR-U. As for performance metrics, this may depend on what should be evaluated and PRR, PIR and UPT could be all considered.

	LGE
	According to NR-U indoor layout, the locations of red points are fixed. So, the distance between different APs or gNB is also fixed. On the other hand, in case of the modified one, we may need to further consider whether or how to define minimum distance between AP/gNB and SL UE. Without this restriction, the performance degradation would be overestimated. 

Regarding the traffic model, mixed traffic needs to be deprioritized. As we know, evaluating different situations in the same time will make analysis more difficult. 

	OPPO
	For the evaluation methodology baseline, Option 1 is preferred. To introduce another RAT as the interference model, it is the straightforward way to reuse NR-U evaluation methodology as the baseline.

For evaluation layout, indoor layout Option 1 is preferred.

For channel mode, both NR-U model and V2X model can be used.

For traffic model, Option 1 is preferred. SL-U work is aim to expand the applicability of NR sidelink to commercial use cases, so we think SL-U evaluation should focus on the R17 commercial traffic model.

For interference model, Option 1 is preferred. Although this WID does not include any co-existence evaluation study, it is necessary to introduce the interference model to simulate a realistic scenario where other RATs compete with SL-U for access to the channel.

For performance metric, we think PRR/PIR and UPT/latency can be used for V2X periodic/aperiodic traffic model and FTP model respectively, this should depend on which traffic model is selected in simulation.

	Futurewei
	The WID on SL-evo does not include the study of the evaluation methodology for SL-U. Also per WID, channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation. The NR-U channel access mechanisms have been evaluated and studied. We do not see the need of any new mechanisms which require simulation evaluations. Therefore, we are not clear on the necessity of studying the evaluation methodology.  

If the WG agrees to study evaluation methodology for SL-U, we suggest include one of V2x scenarios (urban or highway) from TR 37.885 for outdoor and/or only one indoor scenario from TR 38.889. To avoid exponentially increasing number of simulation settings, we prefer to limit only one option on traffic model and interference model.

	Qualcomm
	· Evaluation methodology baseline: We do prefer Option 1 (NR-U TR 38.889). TR 37.885 was introduced to provide an evaluation methodology for NR-based V2X use cases. Use cases like, platooning, extended sensors, advanced and remote driving, have stringent requirements in terms of reliability, latency, range, and speed  to support different degrees of V2X automation (TR 22.886). SL-U should be focusing (per the WID) on high throughput commercial applications over unlicensed spectrum (e.g. peer-to-peer gaming and infotainment), where the uncertainty of LBT, the presence of other RATs, and potentially lower-grade devices are defining factors. We believe that TR 38.889 is the natural baseline for the objective since it was defined for taking all these factors into account.
· Evaluation scenarios/layouts: We agree in having indoor as baseline and optional outdoor. For indoor, we do prefer Option 1 (NR-U based, R1-2205033). Firstly, we think that evaluating SL-U in the presence of another RAT will be fundamental to discover its limitations and design/specify enhancements, therefore we advocate for a two operators configuration. Secondly, for the dropping model, we believe that the differences between the proposed options are subtle but important. We think, in fact, that “pairs” could be a good compromise between simplicity and modelling capability. Nevertheless, it would be interesting keeping around more complex scenarios (like stars) to explore more coordination. In that regard, we think that the differences between the “stars” in R1-2205033 and “clusters” in R1-2203146 are mainly: a) allowing overlaps vs. not allowing overlaps, and b) associating UEs via RSRP thresholding after random drop vs. being random distance. For (a) we think that there is no reason to impose non-overlapping clusters, since there should be no restriction on the location of UEs location in the room (e.g. think of a gaming scenario where students are playing in separate groups from different rooms in a dorm); moreover imposing non-overlapping clusters may neglect important interference and collision challenges. For (b), while we believe that both techniques may be acceptable, we do prefer random UE scattering with RSRP association, which reuses the technique provided in TR 36.843 (LTE D2D proximity services).
· Channel model: We believe that the choices made for NR-U evaluation methodology better represent SL-U use cases, therefore we stand by Option 1 for NR-U channel models used in TR 38.889.
· Traffic model: We prefer Option 3, and we propose to focus on FTP3, with keeping XR as optional, to better reflect the high throughput eMBB-like use cases as peer-to-peer gaming, IoE-based social networking, and in-car infotainment, as well as keeping the evaluation methodology as lean as possible.
· Interference: We prefer Option 1, where we suggest to focus on the essential aspects of WiFi modelling, since we advocate for the WiFi system to be included as an “interferer to SL-U”, and not studied per-se. This would help focusing on the relevant aspects for SL-U design/specification. Some aspects to be modelled in WiFi would be: access for frame duration, Cat4 LBT, asynchronous ( level) access, transmission and reception, feedbacks.
· Performance metrics: We believe that UPT and latency will be fundamental to evaluate SL-U (follow NR-U). We believe that PRR and PIR will not be necessary to evaluate SL-U, since they are defined based on the requirements for V2X applications over licensed, which are far apart from the objectives of SL-U. While we see that reworking those metrics to better match the objectives of SL-U could, in principle, be a possibility, we propose to avoid this step for the sake of a leaner evaluation methodology, also considering that UPT and latency would be good metrics to evaluate potential issues like starvation and collisions.

	CMCC
	Agree

	Vivo
	For indoor layout, option 1 is preferred.

For the outdoor layout, the urban street model is a typical scenario for sidelink commercial use case, e.g., the support of extended sensors for exchanging data among the vehicle or pedestrian, which needs higher data rate or bigger bandwidth. Therefore, the urban street layout defined in TR37.885 should be contained in the evaluation in R18 Sidelink.  

For channel model, we support the NR-U channel model for evaluation of commercial use case mainly including the indoor scenario, and the channel model of NR sidelink for V2X use case.

For traffic model, option1 of R17 sidelink commercial traffic model is supported.

For the interference model, option 1 is supported since the effect from sidelink to WIFI system should be evaluated and the explicit modelling of WIFI transmission should be modelled.

Regarding the performance metrics, UPT/latency and PRR/PIR are all desirable.

	ZTE,Sanechips
	It is suggested to add the following discussion of simulation use cases.
· Simulation use case
· Option 1:Evaluate commercial use case only
· Option 2: Evaluate  both commercial and V2X use cases
For simulation use cases, we support the above Option 1.
For channel mode, NR-U channel model is reused with the modification of antenna height. 
For traffic model, we support Option 1.
For interference modeling, we prefer Option 2.
For performance metrics, it is recommended to evaluate both the UPT and packet loss rate, for example, ftp files that do not complete transmission for a long time will lead to the loss of whole package.

	CableLabs
	Before proceeding with any details concerning the Evaluation Methodology, a couple of preliminary steps should be under-taken:
1. A Co-existence Study targeting i) 5GHz coexistence between SL LTE, LAA LTE and 802.11ac and ii) 6GHz coexistence study between SL NR, NR-U and 802.11ax
2. Define a proper Fairness Coexistence Criteria (e.g. One SL-U node shall not degrade the performance of another coexistent node (e.g.6GHz: NR-U or 802.11ax) more than any other coexistent node employing a similar access technology (e.g. 6GHz: NR-U or 802.11ax)
Without addressing these steps, we do not believe an evaluation methodology could deliver meaningful results.

	Lenovo
	We think there is no need to evaluate channel access itself, as the WID requires the re-use of NR-U mechanisms which have been fully evaluated for coexistence. We understand the WID such that the following may require evaluation:
· "Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation".
For such evaluations, we do not think that detailed interference models are required, so Option 2 (statistical interference model) seems sufficient; anyway the current Option 1 only talks about modelling Wi-Fi in detail, even though the premise of the layout seems to allow NR-U (i.e. Uu) as well. We don't see a need to evaluate Wi-Fi interferers with a higher priority than NR-U interferers, so a statistical model looks like a good approach.

	NTT DOCOMO
	Motivation of SL-U would be commercial use case mainly and V2X optionally. From this reason, basically NR-U-based evaluations would be more appropriate than V2X-based evaluations.
· Evaluation methodology baseline: Option 1
· Evaluation scenarios/layouts: Option 1
· Channel model: OK with both
· Traffic model: Option 1
· Interference: Option 1 (we are not sure option 2 can evaluate sufficiently)
· Performance metrics: OK with both

	CATT/GOHIGH
	First of all, we think the target use case of SL-U should be clarified. Considering the traffic characteristics of V2X, we don’t think V2X service ca be supported in SL-U and prefer to focus on infotainment services. Therefore, we think the evaluation methodology of NR-U (Option 1) can be a starting point.

For the evaluation layout, both indoor layout Option 1 and outdoor macro deployment with ISD = 200m can be supported.

For channel model, NR InH mixed Office model defined in TR38.901 and NR-U channel model for evaluating commercial use cases should be used for indoor scenario and outdoor scenario, respectively.

For traffic model, an option should be added for FTP model 3.  And we support option 2 and the newly added option 4.
·  Option 4: FTP model 3

For the interference modelling, we think the key motivation is to better evaluate the performance of SL-U instead of deploying a new system. In this case, a statistical model for other RAT interference is preferred. Meanwhile, if it is difficult to implement the statistical model, single-system interference modelling can also be considered.

For performance metrics, UPT and latency used in NR-U can be reused for FTP model traffic. For XR traffic, successful UE ratio is the preferred performance metric.

	Samsung
	As study on evaluation methodology is not explicitly captured by WID, we prefer not spending much time on discussing evaluation methodology. A basic model set with limited number of options is preferred by us, and we think the evaluation work in NR-U should be reused as much as possible.
For evaluation methodology baseline and indoor layouts, we prefer option 1.
For channel model, since the two models are for different use cases, we’re fine with both.
For traffic model, option 1 is preferred.
For interference, option 1 is more accurate, we be can also accept option 2 for simplicity.
For performance metrics, all metrics are beneficial, and we prefer to use PRR/PIR as basic metric and UPT/latency as optional.

	Nokia, NSB
	Regarding possible co-existence studies, we agree with Intel that those are out of scope. Companies are of course free to provide results at their own will, but since we’ve agreed to re-use NR-U channel access principles, fair co-existence will naturally be guaranteed.

We think it is important also to consider NR sidelink V2x scenario (TR 37.885), since information sharing between vehicles can still take advantage of unlicensed spectrum. V2x evaluation can be based on selected scenarios such as Highway, where it is not expected much interference issues with other RATs.
Nevertheless, we are also ok with NR-U based assumptions (TR 38.889) for indoor Option 1.
NR-U channel access should be in place in either scenario to ensure coexistence.
Regarding traffic model we prefer Option 1 and Option 2 optionally.
WiFi interference should be optional and, if present, should follow TR 38.889.

	Ericsson
	Regarding this proposal, we have the following comments:
· Regarding the baseline methodology:
· Our preference is to take the SL TR (37.885) and make any additions that are necessary.
· What in 38.889 would we consider if that is “the baseline” ?
· Indoor layout option 1 is an example of something to take from 38.889:
· Interference can be SL-U or WiFi.
· Outdoor deployment is not necessary.
· Channel model for indoor (NR InH Mixed Office model) from TR 38.889.
· Traffic mode. Our preference is Option 1, but a scaling per 20 MHz is necessary. A factor of 5 is good as explained in R1-2204741
· Interference
· Option 1 is good, but it depends on the choice of technology (SL-U or WiFi)
· Performance metrics: proposal is fine

	Mediatek
	· For evaluation methodology baseline, Option 1 is preferred because we do think for SL operated on the unlicensed spectrum, the commercial use cases and some industry use cases rather than V2X use cases can be prioritized for study.
· For evaluation scenarios / layouts, the indoor scenario is preferred, and the outdoor Macro deployment with ISD = 200m can be optional. For indoor scenario, we do prefer Option 1 with a pair topology of SL-U. For the star topology of SL-U, the traffic direction should be clarified first.
· For channel model, the NR-U channel model can be used.
· For traffic model, Option 3 is preferred but the term of “mixed” should be clarified first. Does it mean simulating both FTP3 and XR traffic at the same time? We think the best effort traffic type such as FTP3 traffic can be used for evaluation of the basic service. XR traffic as the advanced IoT service characterized by the large/varied packet size and the short latency is also recommended for evaluation to verify the upper bound capability of SL-U, which is important for the commercial use cases and the industry use cases.
· For the interference, Option 2 is preferred (or introduce NR-U system as the second system considering inter-RAT/Inter-operator operation). We think the study of the coexistence between SL-U and WIFI is not necessary since NR-U inherited by SL-U has been proved for the performance of the coexistence with WIFI based on the extensive study. Thus, for performance evaluation we can focus on the target scenarios to just evaluate SL-U performance and feasibility. There is also no need to compare the performance between SL-U and WIFI since it is out of the scope of this WID.
· For the performance metrics, the UPT and latency (NR-U) is preferred because we think the high throughput and low latency offered by SL-U may provide the possibility to support some advanced IoT traffic (e.g., XR traffic). The PRR used for V2X evaluation may not be suitable for SL-U evaluation anymore since it is not for the evaluation of V2X scenario. 

	Huawei, HiSilicon
	· Evaluation methodology baseline: Option 1 is preferred, given that 37.885 mainly targets for V2X uses cases, although Rel-17 updates to support commercial use cases, the modification is minor, and is still mainly targeted for outdoor scenario, such as urban and highways.
· [bookmark: OLE_LINK143]Evaluation scenarios / layouts: for Indoor layouts, support Option 2, the simulation of coexistence with other RATs is not required in the WID, and NR-U has already simulated coexistence, given that SL-U channel access reusing that of NR-U, e.g. Type 1 and Type 2, no need to additional assess co-existence. For UE dropping model, the cluster model seems to be more appropriate, and close to practical deployment, e.g. devices are connected to a smart phone. Outdoor Macro deployment can be considered, as optional.
· Channel model: Both models can be supported
· Traffic model: We support to use XR traffic model for SL-U evaluation, since the XR service is critical for Rel-18 SL-U.  FTP3 is the one used for NR-U, and it can be reused in Rel-18 SL-U.  In addition, a UE may consider to support multiple types of traffic, and a mixed traffic model can be also supported. So we suggest to have following changes (in red) on the proposal :
Traffic model
· Option 1: R17 sidelink commercial traffic model
· Option 2: XR traffic model TR38.838
· Option 3: Mixed traffic between XR and FTP model 3
· Mixed traffic of above is allowed, companies can report the ratio of each traffic type.
· Interference: support Option2, there is no need to simulate the coexistence with WiFi, and in order to focus more on the enhancement of SL-U, statistical interference model is enough.
· Performance metrics: we think PRR is the most important performance metric for sidelink, which should be included for SL-U EM. However, the legacy PRR in Rel-16 is specified for V2X service in ITS band, and cannot reflect traffic in unlicensed band. For traffic in SL-U, due to the failure of LBT, the data packet may not be sent due to exceeding PDB. Thus, the definition of PRR needs to be modified, considering the packet may be not sent when exceeding PDB.
PRR is enough to measure the reliability performance, so the PIR may be not needed to save evaluation efforts.
From evaluation perspective, it is not necessary to make a specific metric as baseline. Because all metrics can be calculated in one simulation, i.e., no additional efforts to consider multiple metrics. So we suggest to have following changes on the performance metrics part (in red):
Performance metrics
· Baseline: UPT and latency (NR-U)
· Optional: PRR and PIR (V2X)
· For a packet of which delay exceeding a given PDB, the packet is regarded as transmission failure.

	Broadcom
	We support the position of CableLabs as stated above. As the current proposals clearly have an impact on other technologies operating in unlicensed spectrum we believe that
before proceeding with any details concerning the Evaluation Methodology, a couple of preliminary steps should be under-taken:
1. A Co-existence Study targeting i) 5GHz coexistence between SL LTE, LAA LTE and 802.11ac and ii) 6GHz coexistence study between SL NR, NR-U and 802.11ax
2. Define a proper Fairness Coexistence Criteria (e.g. One SL-U node shall not degrade the performance of another coexistent node (e.g.6GHz: NR-U or 802.11ax) more than any other coexistent node employing a similar access technology (e.g. 6GHz: NR-U or 802.11ax)
Without addressing these steps, we do not believe an evaluation methodology could deliver meaningful results.

	Apple
	Prefer option 1. 
The design target of the SL-U, as described in WID, is to enable commercial use case with high throughput requirement. Many of those use cases are indoor, where reuse NR-U baseline can be the starting point.   

	WILUS
	We prefer option 1 as evaluation methodology baseline for SL-U from the perspective that SL-U would be mainly commercial use case rather than V2X use case. 
For evaluation scenarios/layouts, we prefer option 1 for indoor layouts.
For channel model, we are ok with both. 
For traffic model and interference modeling, we prefer option 1. 
For performance metrics, we are ok with both.

	Bosch
	Evaluation baseline: We prefer to keep SL TR (37.885) and make necessary change based on NR-U.
We still prefer to consider SL-U for V2X as well as for commercial use cases. 
For the layout, we prefer Indoor (option 1) and outdoor (option 2, for V2X application)
 For traffic model, we are fine with all option and we would like to consider Traffic model from TR 37.885 (at least periodic).
Performance metrics: PRR and PIR (V2X), UPT and latency (NR-U)



Proposals for round 2
Summary of inputs from round 1 inputs:
· Evaluation methodology baseline
· Option 1: NR-U TR 38.889
· OPPO (including interference), Qualcomm, ZTE/SC, DOCOMO, CATT/GH, Samsung, MediaTek, HW/HiSi, Apple, WILUS
· Option 2: NR sidelink TR 37.885
· InterDigital, Futurewei, Nokia/NSB, Ericsson, Bosch
· Evaluation scenarios / layouts
· Baseline: Indoor layouts
· Option 1 (NR-U based)
· OPPO, Futurewei, Qualcomm (pairs for simplicity), vivo, DOCOMO, CATT/GH, Samsung, Nokia/NSB, Ericsson, MediaTek (pairs), WILUS, Bosch
· LGE: define minimum distance between AP/gNB and SL UE
· Option 2 (SL UE clusters)
· HW/HiSi
· Optional: Outdoor Macro with ISD = 200m (from TR 38.889)
· CATT/GH, MediaTek, HW/HiSi
· Others
· V2X urban / highway (TR 37.885)
· InterDigital (urban + highway), Futurewei (urban or highway), vivo (urban), Nokia/NSB (highway, no interference)
· Channel model
· Reuse NR-U channel model for evaluating commercial use cases
· OPPO, Qualcomm, vivo, ZTE/SC (update ant. height), DOCOMO, CATT/GH, Samsung, MediaTek, HW/HiSi, WILUS
· Reuse channel model from NR sidelink for V2X use cases
· OPPO, vivo, DOCOMO, Samsung, HW/HiSi, WILUS
· NR InH mixed Office model
· CATT/GH (TR38.901)
· Ericsson (TR38.889)
· Traffic model
· Option 1: R17 sidelink commercial traffic model
· InterDigital, OPPO, vivo, ZTE/SC, DOCOMO, CATT/GH, Samsung, Nokia/NSB, Ericsson (scaling factor = 5 per 20MHz), HW/HiSi, WILUS
· Option 2: XR traffic model TR38.838
· CATT/GH, Nokia/NSB (optional)
· Option 3: Mixed traffic between XR and FTP model 3
· Qualcomm/MediaTek (FTP3 based, XR optional), 
· LGE: deprioritized
· Limit to only one option
· Futurewei
· Interference
· Option 1: Explicit modelling of WiFi transmissions (as per TR38.889)
· OPPO, Qualcomm, vivo, DOCOMO, Samsung, Nokia/NSB, Ericsson, WILUS
· Option 2: Use statistical interference model
· ZTE/SC, Lenovo, CATT/GH, MediaTek, HW/HiSi
· Limit to only one option
· Futurewei
· Performance metrics
· UPT and latency (NR-U)
· InterDigital (UPT optional), Intel (UPT), OPPO (FTP), Qualcomm, vivo, ZTE/SC (packet loss rate), DOCOMO, CATT/GH (FTP3), Samsung (optional), Ericsson (baseline), MediaTek, HW/HiSi, WILUS, Bosch
· PRR and PIR (V2X)
· InterDigital (baseline), Intel, OPPO (V2X), vivo, DOCOMO, Samsung (baseline), Ericsson (optional), HW/HiSi (PRR only, modify to consider PDB), WILUS, Bosch
· Others
· Packet loss rate: ZTE/SC
· Successful UE ratio: CATT/GH (XR traffic)
· Coexistence study and define coexistence fairness criteria
· Define / reuse existing coexistence fairness criteria (e.g., from LAA):
· CableLabs, Broadcom
· Evaluation methodology / coexistence study is not mandated (not part of WID scope):
· Intel, OPPO, Futurewei, Lenovo, Samsung, Nokia/NSB, MediaTek, HW/HiSi

FL comments and proposal:
· Based on the inputs, it is observed that most companies consider the main use case for SL-U is commercial related applications, while some think V2X use cases are still relevant or even more important. And hence, the choice of the evaluation methodology baseline. To clarify, some of the main differences between EM for NR-U and V2X are carrier frequency, BW, channel access schemes (missing in V2X), antenna model, channel model, etc. Since different company have different interests in the use cases, we can try a different approach where company can choose a scenario they wish to simulate according to one of the followings for evaluating SL-U performance.  
· Scenario 1 (commercial use cases)
· Scenario 2 (V2X use cases)
· Note that, there are as many as 10 companies mentioned that the evaluation methodology work is not part of the objective in the WID. But as mentioned in the background section that it is still necessary to update the existing evaluation methodology / simulation assumptions (either from NR-U or sidelink V2X) in order to evaluation the performance of SL-U due to different UE dropping, use cases and traffic model used in the past. So, as long as the essential/critical assumptions are updated, we should not spend too much time on discussing minor details or precise updates. In additional, we should leave some flexibility in the choice of the scenarios and some parameters to each company to decide. A lot of times, we evaluate the relative performance from one scheme to another within the same setting.
· Although the evaluation methodology work is not included as part of the SL-U objective, there are also proposals from 2 companies to evaluate coexistence performance between SL-U and another RAT (e.g., NR-U, Wi-Fi, LAA). In addition, it is also proposed to define a Fairness Coexistence Criterion to evaluate whether SL-U will degrade the performance of other RAT in the unlicensed band. Regarding these points, some company pointed out that since it is stated in the WID that the existing NR-U channel access mechanisms should be reused, fair coexistence will naturally be guaranteed. Hence, this coexistence evaluation work is not needed. Since the request is made from the two companies, FL proposes for the evaluation of at least the commercial scenario (indoor layout) the interference should be explicitly modelled. For evaluation of the V2X scenario, as commented during the 1st round, it is not expected much interference issues with other RATs, the interference is not modelled. 
· Regarding coexistence performance between SL-U mode 2 and WiFi transmission in a shared carrier, some evaluation results are submitted in R1-2203985, where the performance of WiFi per station is improved when they coexist with SL-U UEs. Details of simulation assumptions and reasonings are explained in the Tdoc.


Proposal 1 (I): The followings, two evaluation scenarios can be used for evaluating performance of SL-U designs, resource allocation schemes, and coexistence study with another RAT (commercial scenario only) in a shared channel.
· Scenario 1 (commercial use cases):
· Evaluation methodology baseline is NR-U from TR 38.889 with the following updates.
· Indoor layout is a pairs topology for SL-U from R1-2205033 
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· a = 20m, b = 60m, c = 20m, d = 80 m
· There are two operators to model two RATs at a time. The red one is SL-U UE, the blue one can be NR-U or Wi-Fi
· The topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at random in the area
· For NR-U/Wi-Fi, 5 UEs/STAs associated per each gNB/AP per 20 MHz
· For SL-U pairs: 3, 5 or 10 pairs of UEs per 20MHz
· Channel model follows NR InH Mixed Office model used in NR-U (TR38.889)
· Traffic model baseline is R17 sidelink commercial traffic model with periodic model 3 reduced by a factor of 5. Optionally FTP model 3.
· Interference model: Explicit modelling of WiFi transmissions (as per TR38.889)
· Performance metric: UPT, and latency and fair coexistence criterion used in (NR-U TR38.889)
· Scenario 2 (V2X use cases):
· Evaluation methodology baseline is NR sidelink from TR 37.885.
· Layout: Highway (baseline), urban (optional)
· Channel model follows NR sidelink TR 37.885
· Traffic model baseline is R17 sidelink commercial traffic model
· Interference is not modelled for highway and urban
· Performance metric: PRR and PIR (V2X)

	Company
	Comments

	ZTE,Sanechips
	For traffic model, we would like to emphasize FTP model 3 with larger overall packet size should be more appropriate. We can live with both options being listed but we cannot accept having this as optional. We are also fine to have Rel-17 sidelink commercial traffic model with or without periodic model 3 as optional to reduce the simulation burden.
The V2X use cases can be accepted but marked with optional.

	LGE
	Since Mode 2 RA can work to avoid other UE’s reserved resource, it is unclear whether or not to consider the evaluation methodology without other RAT. We are OK to put Scenario 2 as optional. 

	vivo
	Similar as LGE’s comment, we wonder whether we need a baseline methodology and the other as optional (e.g., scenario 2)

	Huawei / HiSilicon
	We think XR traffic is an important application for Rel-18 SL-U, and it is necessary to support the XR traffic model for evaluation. Furthermore, PRR should be also captured to measure the reliability performance of XR traffic, which is the PRR definition should be updated to consider the packet transmission failure due to exceeding PDB caused by LBT. Otherwise, we also propose cluster deployment as an option for the layout. Thus, please see our suggestions changes as below with yellow highlight.

Proposal 1 (II): The followings, two evaluation scenarios can be used for evaluating performance of SL-U designs, resource allocation schemes, and coexistence study with another RAT (commercial scenario only) in a shared channel.
· Scenario 1 (commercial use cases) – baseline:
· Evaluation methodology baseline is NR-U from TR 38.889 with the following updates.
· Indoor layout 
· Option 1: a pairs topology for SL-U from R1-2205033 
[image: ]
· a = 20m, b = 60m, c = 20m, d = 80 m
· Option 2: SL UE clusters (R1-2203146)
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· Indoor layout and UE dropping model with N = 6 or 12 clusters and each with M=5 UEs
· Each cluster is a circle, with a central point and radius Rmax = 15 or 10m and Rmin = 5 or 1m
· No overlapping among the N clusters
· It is up to each company to use either Option 1 or 2
· There are two operators to model two RATs at a time. The red one is SL-U UE, the blue one can be NR-U or Wi-Fi
· The topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at random in the area
· For NR-U/Wi-Fi, 5 UEs/STAs associated per each gNB/AP per 20 MHz
· For SL-U pairs: 3, 5 or 10 pairs of UEs per 20MHz
· Channel model follows NR InH Mixed Office model used in NR-U (TR38.889)
· Traffic model 
· Option 1: R17 sidelink commercial traffic model with periodic model 3 reduced by a factor of 5
· Option 2: FTP model 3
· Option 3: XR traffic model specified in TR38.838
· It is up to each company to use either Option 1 or 2 or Option 3 or mixed of them
· Interference model: Explicit modelling of WiFi transmissions (as per TR38.889)
· Performance metric: UPT, latency and fair coexistence criterion used in NR-U TR38.889, and PRR which regards the packet whose delay exceeding the remaining PDB as transmission failure



Proposal for Week 2 Monday GTW session

Proposal 1 (II): The followings, two evaluation scenarios can be used for evaluating performance of SL-U designs, resource allocation schemes, and coexistence study with another RAT (commercial scenario only) in a shared channel.
· Scenario 1 (commercial use cases) – baseline:
· Evaluation methodology baseline is NR-U from TR 38.889 with the following updates.
· Indoor layout is a pairs topology for SL-U from R1-2205033 
[image: ]
· a = 20m, b = 60m, c = 20m, d = 80 m
· There are two operators to model two RATs at a time. The red one is SL-U UE, the blue one can be NR-U or Wi-Fi
· The topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at random in the area
· For NR-U/Wi-Fi, 5 UEs/STAs associated per each gNB/AP per 20 MHz
· For SL-U pairs: 3, 5 or 10 pairs of UEs per 20MHz
· Channel model follows NR InH Mixed Office model used in NR-U (TR38.889)
· Traffic model 
· Option 1: R17 sidelink commercial traffic model with periodic model 3 reduced by a factor of 5
· Option 2: FTP model 3
· It is up to each company to use either Option 1 or 2
· Interference model: Explicit modelling of WiFi transmissions (as per TR38.889)
· Performance metric: UPT, and latency and fair coexistence criterion used in (NR-U TR38.889)
· Scenario 2 (V2X use cases) – optional:
· Evaluation methodology baseline is NR sidelink from TR 37.885.
· Layout: Highway (baseline), urban (optional)
· Channel model follows NR sidelink TR 37.885
· Traffic model baseline is R17 sidelink commercial traffic model
· Interference is not modelled for highway and urban
· Performance metric: PRR and PIR (V2X)

Proposal for Round 3

Proposal 1 (III): The followings, two evaluation scenarios can be used for evaluating performance of SL-U designs, resource allocation schemes, and coexistence study with another RAT (commercial scenario only) in a shared channel.
· Scenario 1 (commercial use cases) – baseline:
· Evaluation methodology baseline is NR-U from TR 38.889 with the following updates.
· Indoor layout 
· Option 1: a pairs topology for SL-U from R1-2205033 
[image: ]
· a = 20m, b = 60m, c = 20m, d = 80 m
· There are two operators to model two RATs at a time. The red one is SL-U UE, the blue one can be NR-U or Wi-Fi
· The topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at random in the area
· For NR-U/Wi-Fi, 5 UEs/STAs associated per each gNB/AP per 20 MHz
· For SL-U pairs: 3, 5 or 10 pairs of UEs per 20MHz
· Option 2: SL UE clusters (R1-2203146)
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· Indoor layout and UE dropping model with N = 6 or 12 clusters and each with M=5 UEs
· Each cluster is a circle, with a central point and radius Rmax = 15 or 10m and Rmin = 5 or 1m
· No overlapping among the N clusters
· It is up to each company to use either Option 1 or 2
· Channel model follows NR InH Mixed Office model used in NR-U (TR38.889)
· Traffic model 
· Option 1: R17 sidelink commercial traffic model with periodic model 3 reduced by a factor of 5
· Option 2: FTP model 3
· Option 3: XR traffic model specified in TR38.838
· It is up to each company to use either Option 1 or 2 or Option 3 or mixed of them
· Interference model: Explicit modelling of WiFi transmissions (as per TR38.889)
· Performance metric: UPT, latency, and fair coexistence criterion used in NR-U TR38.889, and PRR which regards the packet whose delay exceeding the remaining PDB as transmission failure
· Scenario 2 (V2X use cases) – optional:
· Evaluation methodology baseline is NR sidelink from TR 37.885.
· Layout: Highway (baseline), urban (optional)
· Channel model follows NR sidelink TR 37.885
· Traffic model baseline is R17 sidelink commercial traffic model
· Interference is not modelled for highway and urban
· Performance metric: PRR and PIR (V2X)

	Company
	Comments

	InterDigital 
	We are ok with the proposal. 

	Apple
	OK with the proposal. Need clarify whether option 2 is for SL-U only deployment? If so, option 1 should be baseline. 

	Qualcomm
	We believe that companies should agree on at most one scenario for indoor simulations. In this regard, Proposal 1 (III) is a step back compared to Proposal 1 (II). Specifically:

Scenario 1, layout: We propose to keep only Option 1. Option 2 does not consider the presence of other interfering RATs, which can overlook important challenges for SL-U. Moreover, there is no need of two layouts for indoor which can fragment the study. Companies have shown preference for Option 1 at large during the first round of discussion as well as preference for “Explicit modelling of WiFi transmissions (as per TR38.889)”, which does appear in the proposal of the FL for Scenario 1. Ultimately we do not see the need of re-introducing option 2.

Scenario 1, traffic model:  
Varying load would be a fundamental feature for the evaluation methodology. While in periodic model 3 the load can be varied only via densifying the network, the FTP3 model does offer that flexibility (the parameter lambda of traffic arrival to capture low, mid, high load). Furthermore, the generation of large files in FTP3 is more suitable for the commercial use cases Scenario 1 corresponds to. We also believe that FTP3 is a more natural choice for the second operator (interfering RAT being NR-U or WiFi) and it would be preferable to have similar traffic for SL-U. Therefore:
· We propose to have FTP3 as baseline
· We are ok to keep as optional one between periodic model 3 and XR
· We request allowing varying load in periodic model 3, if adopted (different scaling of the traffic to capture low, mid, high load)

Scenario 1, performance metric: 
· We propose this to be removed “… and fair coexistence criterion used in (NR-U TR38.889)”. Its meaning is unclear in that sentence, especially when contextualized in a discussion on performance metrics.  We remark that only SL-U performance should be evaluated, since a full coex study with other RATs was already performed in R16 NR-U and there is no reason for repeating it for in SL-U.
· We propose to remove PRR from the metrics. It is not relevant for eMBB traffic with FTP3 models, which in our view should be the baseline as explained above. 

Moreover, we have an additional comment:
Scenario 2: We propose to keep only Scenario 1 since it focuses on the commercial use cases, which we think should be the focus for SL-U, as per the WID. There is an ITS band supporting V2X communications and we should not spend time optimizing for V2X use cases. Moreover, having a completely different second scenario, even if optional, can fragment the study and slow down progress. 
 

	OPPO
	Generally fine with the proposal.

For the “fair coexistence criterion used in NR-U TR38.889”, we don’t think it should be within the performance metric. It is better to set a dedicate sub-bullet for it. Furthermore, we suggest it is optional since it is not required in the WID. Then we suggest the following modification:

· Performance metric: UPT, latency, and fair coexistence criterion used in NR-U TR38.889, and PRR which regards the packet whose delay exceeding the remaining PDB as transmission failure
· fair coexistence with other RATs (e.g., Wi-Fi) - optional


	LGE
	As mentioned before, when we consider SL only scenario, it seem unclear what we can have any insight from the evaluation. To be specific, it seems more like ordinary SL evaluations on licensed band or ITS band. In this case, it is preferred not to extend the evaluation methodology further. We prefer to remove Option 2 or put it as optional. 

Regarding the traffic model, we think that the traffic characteristic would be much different between Uu link and sidelink. To be specific, FTP would not be main use case of SL communication. If we consider data tethering, then FTP model could be considered for SL communication. In those points of views, we are OK with FL’s current version for traffic model. 

Regarding the performance metric, we are not so sure the necessity of checking PRR for commercial use case. In case of V2X, it is highly related to the safety. However, in commercial use case such as social network or gaming all the packet does not need to be successfully transmitted.  We think that latency is enough for commercial use case, so we prefer to remove PRR for commercial use case. 

	Intel
	We are ok with the proposal. 

	Samsung
	We are generally OK with the proposal. Considering limited time, it is fine for us to set V2X use cases as optional to reduce simulation work load.

	Vivo
	Regarding the commercial scenario, we agree with other companies that fair coexistence criterion is not necessary. 
Moreover, how to perform simulation for groupcast traffic with WIFI interference? do we assume that option 2 is used and the WIFI node deployment is the same as option 1?  Or we add random UE deployment for option 1 and assume the groupcast UE groupcast is determined based on UE distancing, which is formulated as following.
· Indoor layout 
· Option 1: a pairs topology for SL-U from R1-2205033 
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· a = 20m, b = 60m, c = 20m, d = 80 m
· There are two operators to model two RATs at a time. The red one is SL-U UE, the blue one can be NR-U or Wi-Fi
· The topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at random in the area
· For NR-U/Wi-Fi, 5 UEs/STAs associated per each gNB/AP per 20 MHz
· For SL-U pairs: 3, 5 or 10 pairs of UEs per 20MHz
· For evaluation of groupcast traffic, SL-U UEs are dropped uniformly at random in the area, SL-UEs form groupcast UE group based on TX-RX UE distancing, the distance is provided by each company. 6, 10 or 20 UEs per 20MHz is assumed.



Regarding V2X scenario, interference should be assumed as well. For simplicity, we can say up to companies to provide the interference model 
· Interference is not modelled for highway and urban interference model is not defined for V2X scenario, it is up to company how to implement the interference model


	ZTE,Sanechips
	We would prefer not to touch XR at this moment. During the Rel-17 SI, the views on the data rate is quite divergent, and the parameters are related to a certain data rate. For sidelink, the data rate is not necessarily that of DL or UL as in TR 38.838. The sidelink may typically convey lower data rate.
A compromise would be to keep option 1 and option 2 wording from previous round and add
It's up to company to further evaluate the XR traffic from TR38.838

	xiaomi
	We follow the majority view.

	WILUS
	We are fine with this proposal in general. 
For indoor layout, we slightly prefer to have only option 1. 
We prefer to keep only scenario 1 as baseline for SL-U from the perspective that SL-U would be mainly commercial use case rather than V2X use case, however we are ok to have scenario 2 as optional.

	Nokia, NSB
	We agree with other companies position that the scope of evaluation should be reduced so to ensure that the results between the different companies can be compared.

Therefore, we agree that Scenario 1 is set as the baseline and Scenario 2 is left as optional.

Within Scenario 1, we propose that the scope of the evaluations is further reduced, as follows:
· Indoor layout: Option 1 is baseline
· Traffic model: Option 2 as the baseline
· Interference model: WiFi interference should be optional and, if present, should follow TR 38.889.
· Performance metric: UPT and latency
· Exclude fair coexistence criteria as this as already been established for NR-U and SL-U reuses the NR-U coexistence mechanisms

	Mediatek
	We are generally fine with the updated proposal with the following comments:
Scenario 1
· Indoor layout
· We prefer the “Option 1” as the baseline of indoor layout.
· It seems that Option 2 (SL UE clusters) does not model the other interfering RATs and it just focuses on the evaluation scenario with only SL-U. If so, we can support “Option 2” as an optional indoor layout. 
· Traffic model
· Considering SL-U will focus on the commercial use cases, we do not think Option 1 is necessary. We actually prefer Option 2 and Option 3. But we are OK with the current version of FL’s proposal.
· Interference model
· As described in the 2nd sub-bullet of “Indoor layout – Option 1”, the interfering RAT can be NR-U or Wi-Fi. So we are wondering why the modelling of NR-U transmission as the interference is precluded. Suggest to add NR-U as interference modelling as well.
· Performance metric
· We prefer to remove PRR since it is not suitable for the SL-U evaluation of commercial use cases 
Scenario 2
We actually share the same opinion with QC. At least there is no need of any specific enhancement for SL-U to address V2X cases.

	DCM
	Although we think more options would not be helpful for future discussion progress, we can live with it if majority prefer this direction.

	CATT/GOHIGH
	For the evaluation scenarios, we tend to agree with other companies that we can focus on scenario 1. For scenario 2, we think safety-related V2X service is not the target use case of SL-U, and it would be better to drop the scenario 2.

For the indoor layout options in scenario 1, we suggest keeping option 1 as baseline, and making option 2 as optional. For the UE dropping in option 1, it seems only unicast is supported by current paired UEs. We think the groupcast and broadcast communication should be evaluated as well.

For the traffic model in scenario 1, we prefer to use FTP mode 3 as baseline. 

For the interference model in scenario 1, if explicit modelling of WiFi transmission is used, more assumptions should be provided accordingly, e.g. traffic model of WiFi, duration of WiFi transmission (which is related to the adopted MCS level).

For performance metric in scenario 1, we also prefer to remove the PRR.  

	Ericsson
	Regarding layout:
· We prefer not to introduce new models but instead reuse existing one. 
· We are fine with Option 1 and have concerns with having further options
Regarding traffic mode:
· We prefer to reduce the number of models. Our preference is Option 1, but we would be fine with using Option 3 instead of Option 1 too. We do not see the need for option 2.
We do not see the need for a V2X specific scenario. It deviates significantly from other UCs.

	CableLabs
	We agree with Scenario 1, with the following amendments:
 TR38.889 with NR-U vs. 802.11ax (6GHz). If major differences between 5GHz (SL LTE vs. LAA LTE) are observed, then 5 GHz requires a different set of evaluation. Either way, a traffic Fairness Coexistence Criteria shall be defined as in TR38.889 section #8 (…’ NR-based operation in unlicensed spectrum should not impact deployed Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier…’). We note that Wi-Fi6 (802.11ax) is actually an incumbent technology in 6GHz. 
Please note that our previous point that Wi-Fi (interference) coexistence with SL-U shall be evaluated was missed. Please capture this one in the actual round.
Since SL-U Mode 2 of operation, could be out of coverage for a given SL-U network, but also simultaneously in-coverage for a Wi-Fi operator, Mode 2 SL-U shall be subject of Wi-Fi coexistence (‘interference’) evaluation, beside Mode 1.
Based on the above, we support Option 1 of Scenario 1, with the following observations: (i) for Mode 2 SL-U, only one pair of UEs shall be evaluated against a Wi-Fi AP/STA pair while Mode 1 coexistence shall use the  5 pairs of SL-U vs. one AP and 9 STAs, (ii) the coexistence scenario SL-U/802.11ax shall be evaluated (we understand that SL-U/NR-U coexistence is subject of 9.4.3.
The traffic model used for SL-U is as specified, while Wi-Fi uses the traffic model specified by 36.889, table A.1.1

	Huawei, HiSilicon
	We support the proposal in general, and further clarification/suggestion are provided below. 

On the indoor layout of scenario 1
We think the option 2, i.e. SL UE clusters shall be supported. A crucial scenario for the SL-U is short distance commutation between UEs with high date rate. A typical service would be XR including cloud gaming, AR, XR, etc. From this perspective, option 2 is more suitable to evaluate the performance of communication between UEs comparing with the option 1, which defined for communication between UE and gNB. 

As the comment from QC that option 2 overlooks the interfering RATs, we disagree. First of all, based on the WID, it does not require SL-U evaluation has to consider the co-existence with other RATs. For flexibility, it can be up to company’s report, if they think the interference from other RATs is really important for the evaluation. Second, the option 2 can also support coexistence with other RAT (if needed), the deployment of other RATs can be reused from that defined in TR38.889. On the concern about workload to have two layouts, we can understand and we propose to use option 2 only in the beginning, since it is more applicable. However, for compromise, we can accept to list both options together and up to companies to select either of them for evaluation. It is unnecessary to limit which one is baseline and the other is optional.

On the performance metric of scenario 1
PRR has been adopted for Rel-17 sidelink and Rel-17 sidelink also supports commercial use case. So it would be no problem to have PRR to measure the performance of commercial use cases. On the other hand, PER and PDB are both considered for measure the performance for XR in Rel-17, so to reflect XR service performance for SL-U more accurately, a metric taking both reliability and remaining PDB into account should be used, i.e the modified PRR. 
We also disagree with companies that only latency is sufficient. Divergent metrics can provide more complete evaluations to help to find a reasonable solution. Note, this does not imply more simulation workload is needed, all metrics can be derived based on simulation once and companies can report which metric they used. Thus, no need to have further down-selection.

On interference model of scenario 1
We share the views with MTK from previous round that the study of the coexistence between SL-U and WIFI is not necessary. The evaluation should focus on dedicated scenario for SL-U. So the statistical interference model is preferred.

A suggested change is as below in green font.
Proposal 1 (III): The followings, two evaluation scenarios can be used for evaluating performance of SL-U designs, resource allocation schemes, and coexistence study with another RAT (commercial scenario only) in a shared channel.
· Scenario 1 (commercial use cases) – baseline:
· Evaluation methodology baseline is NR-U from TR 38.889 with the following updates.
· Indoor layout 
…
· Traffic model 
· Option 1: R17 sidelink commercial traffic model with periodic model 3 reduced by a factor of 5
· Option 2: FTP model 3
· Option 3: XR traffic model specified in TR38.838
· It is up to each company to use either Option 1 or 2 or Option 3 or mixed of them
· Interference model: Explicit modelling of WiFi transmissions (as per TR38.889) Statistical interference model
· Performance metric: UPT, latency, and fair coexistence criterion used in NR-U TR38.889, and PRR which regards the packet whose delay exceeding the remaining PDB as transmission failure
…

	Transsion
	We are fine with the proposal.

	Broadcom
	We support Option 1 of Scenario 1 with the amendments proposed by CableLabs.

	Toyota ITC
	We support to include Scenario 2 (V2X). We prefer to remove "optional" for Scenario 2 (V2X) to avoid the situation that SL-U solution is optimized for only Scenario 1 / indoor scenarios.

	Bosch
	We also prefer to keep Scenario 2 (V2X) and we need to remove “Optional” in this case. We believe this scenario is very stable and may be fitting limited interference scenarios and can be evaluated for semi-static.

	Futurewei
	As mentioned before, since in WID, the channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation and WID does not include the study of the evaluation, we think evaluation is not necessary.   

Only if the NR-U channel access is not reused, the evaluation may be needed. If evaluation is needed, we suggest to reduce the potential options for evaluations. With divergent evaluation settings, the evaluation results won’t help much for the discussions. For indoor scenarios, we prefer to just settle down with one option only. Either option 1 or option 2 would be fine with us (but not with two on table). Similar for traffic model, only one traffic model is needed. We prefer simple FTP 3 model.



Proposal before Week 2 Thursday GTW session

Summary of inputs from Round 3
· Scenario 1 (commercial use cases)
· Layout:
· Option 1 only: Qualcomm, WILUS, Ericsson
· Option 1 (dropping for groupcast, broadcast): CATT/GH
· Option 1 (WiFi traffic model, duration of WiFi Tx): CATT/GH
· Traffic model:
· Making FTP3 as baseline: Qualcomm, Nokia/NSB, CATT/GH, Futurewei
· Varying load in periodic model 3 (high, mid, low): Qualcomm
· Remove XR traffic model: ZTE/SC
· Remove FTP3: Ericsson
· Interference model:
· WiFi interference optional: Nokia/NSB
· Metrics:
· Fair coexistence criterion
· Remove: Qualcomm, vivo, Nokia/NSB
· Separate bullet: OPPO
· Remove PRR: Qualcomm, LGE, MediaTek
· Scenario 2 (V2X use cases)
· Remove scenario 2: Qualcomm, LGE, [WILUS], CATT/GH, Ericsson
· Keep (not optional): Toyota, Bosch
· Scenario 3 ([NR-U vs. WiFi] or [SL LTE vs. LAA]): CableLabs, Broadcom

FL comments and responses
· In general, I try to accommodate all wishes/preferences. I know this will inevitably create more scenarios and options. But keep in mind, the choice of simulation layout, traffic model and performance metric are still up to each company to decide. Although having a focus set of parameters will help to reduce simulation load and comparing each other’s findings, but in the end it’s also the relative performance of different schemes evaluated by each company. Having said this, I strongly urge everyone to accept the following Proposal 1 (V) and provide simulation results for the scenario, layout, traffic option and performance metric according to your preference.
· @CableLabs, I understand most of your comments are for information to others (e.g., where to find traffic model for WiFi). For the requested additional scenario to evaluate [NR-U vs. WiFi] and [SL LTE vs. LAA], they are out of scope of this WI.

Proposal 1 (IV): The followings, two evaluation scenarios can be used for evaluating performance of SL-U designs, resource allocation schemes, and coexistence study with another RAT (commercial scenario only) in a shared channel.
· Scenario 1 (commercial use cases) – baseline:
· Evaluation methodology baseline is NR-U from TR 38.889 with the following updates.
· Indoor layout 
· Option 1: a pairs topology for SL-U from R1-2205033 - baseline
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· a = 20m, b = 60m, c = 20m, d = 80 m
· There are two operators to model two RATs at a time. The red one is SL-U UE, the blue one can be NR-U or Wi-Fi
· The topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at random in the area
· For NR-U/Wi-Fi, 5 UEs/STAs associated per each gNB/AP per 20 MHz
· For SL-U pairs: 3, 5 or 10 pairs of UEs per 20MHz
· For evaluation of groupcast traffic, SL-U UEs are dropped uniformly at random in the area, SL-UEs form groupcast UE group based on TX-RX UE distancing, the distance is provided by each company. 6, 10 or 20 UEs per 20MHz is assumed.
· For evaluation of broadcast traffic, SL-U UEs are dropped uniformly at random in the area. 6, 10 or 20 UEs per 20MHz is assumed.
· Option 2: SL UE clusters (R1-2203146) - optional
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· Indoor layout and UE dropping model with N = 6 or 12 clusters and each with M=5 UEs
· Each cluster is a circle, with a central point and radius Rmax = 15 or 10m and Rmin = 5 or 1m
· No overlapping among the N clusters
· Channel model follows NR InH Mixed Office model used in NR-U (TR38.889)
· Traffic model 
· Option 1: R17 sidelink commercial traffic model with periodic model 3 reduced by a factor of (high: 2; mid: 5; low: 8)
· Option 2: FTP model 3
· Option 3: XR traffic model specified in TR38.838
· It is up to each company to use either Option 1 or 2 or Option 3 or mixed of them
· Interference model: Explicit modelling of WiFi or NR-U transmissions (as per TR38.889)
· Performance metric: UPT, latency, and PRR which regards the packet whose delay exceeding the remaining PDB as transmission failure
· Fair coexistence criterion used in NR-U TR38.889
· Scenario 2 (V2X use cases) – optional:
· Evaluation methodology baseline is NR sidelink from TR 37.885.
· Layout: Highway (baseline), urban (optional)
· Channel model follows NR sidelink TR 37.885
· Traffic model baseline is R17 sidelink commercial traffic model
· Interference is not modelled for highway and urban or up to company how to implement the interference model
· Performance metric: PRR and PIR (V2X)

	Company
	Comments

	Intel
	We support the FL’s proposal

	LGE
	I have one thing to clarify for FTP model 3. We may need to decide arrival rate for evaluation. As in typical evaluation, can we decide target RU for FTP model 3? For instance, the target RU will be 20%, 40%, 60%. 
Regarding the XR traffic, according to TR38.838, there are lots of traffic models. Which one will be used for SL-U? At least, it seems necessary to decide whether to reuse DL traffic or UL traffic. 

FL: Quoting Qualcomm’s comment:
“Varying load would be a fundamental feature for the evaluation methodology. While in periodic model 3 the load can be varied only via densifying the network, the FTP3 model does offer that flexibility (the parameter lambda of traffic arrival to capture low, mid, high load).”
According to NR-U TR38.889, buffer occupancy (BO) is mostly used. I think we can adopt the same for different load.
· Low load: 10%~25%
· Mid load: 35%~50%
· High load: above 55%

For XR traffic: we can use the cloud gaming traffic model from TR38.838 as:
Table 5.4.1-1: Statistical parameters for single stream CG traffic model
	Parameters
	unit
	Baseline values for evaluation

	data rate: R 
	Mbps
	30, 8

	frame generation rate: F 
	fps or Hz
	60

	PDB
	ms
	15




	xiaomi
	We follow the majority view.

	Vivo
	A question to Indoor layout option 2. In option 2, only SL-U cluster is dropped, how about the WIFI interference, is it the same as in option 1?

FL: In option 2, the original proposal did not consider interference, so no Wi-Fi is modelled. But HW/HiSi: “For flexibility, it can be up to company’s report, if they think the interference from other RATs is really important for the evaluation.”
· Interference model: 
· Layout option 1: Explicit modelling of WiFi or NR-U transmissions (as per TR38.889)
· Layout option 2: Same as layout option 1, but optional modelling

	CATT/GOHIGH
	We are generally fine with this proposal.
Regarding to the performance metric, we prefer to remove “Fair coexistence criterion” or make it as optional.

FL: I can foresee Dorin and Florin will strongly disagree to make it as optional. 

	ZTE,Sanechips
	OK given FL's initiative though still prefer to drop XR, it's just unclear what data rates of XR services to be used.

FL: XR data rate is now included in the update proposal below.

	Ericsson
	In our view, we should focus the evaluation efforts on Scenario 1 - Option 1 which is the most relevant for the use cases of this release.
Therefore, we propose to delete Option 2 and scenario 2 and include the following text:
· Other options and/or scenarios are up to each company to be evaluated.

Regarding the traffic models, as commented in previous round having too many of them could be counterproductive due to the higher evaluation load. Therefore, we propose to have Option 1 as baseline and other options can be uses up to each company.
· For traffic model, Option 1 is the used baseline. Other options are not precluded and are up to each company to be used.

FL: I can understand and appreciate your preference. But removing Option 2 and scenario 2 will likely not be agreed by some others. Since they are optional layout and scenario for evaluation, I hope you are OK to keep them for progress. Done for the traffic model.

	Huawei, HiSilicon
	We are generally fine with the proposal.
On the indoor layout of scenario 1
We think both options, or either of them can be evaluated by companies based on their interests. So it is unnecessary to confirm one is the baseline and the other is optional. 
We disagree the comment from Ericsson that option 1 is the most relevant use case. Indeed, we think option 2 is more critical and suitable. Option 1 is defined for NR-U which refers to the communication between gNB and UE, but option 2 is defined for SL-U which refers to the communication between UEs. We are fine that companies select either of them as they like, but disagree to mandate option 1 for evaluation.
On the traffic model of scenario 1
For the LGE’s comments, our first preference is cloud gaming (so we are fine with FL’ suggestion), and we are also fine with other traffic models defined in in TR38.838. It can be up to company’s report. And when a UE communicates with another UE, it can simulate that one side is uplink traffic and the other side is downlink traffic. 

Suggested changes are provide below highlight in cyan
Proposal 1 (IV): The followings, two evaluation scenarios can be used for evaluating performance of SL-U designs, resource allocation schemes, and coexistence study with another RAT (commercial scenario only) in a shared channel.
· Scenario 1 (commercial use cases) – baseline:
· Evaluation methodology baseline is NR-U from TR 38.889 with the following updates.
· Indoor layout 
· Option 1: a pairs topology for SL-U from R1-2205033 - baseline
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· a = 20m, b = 60m, c = 20m, d = 80 m
· There are two operators to model two RATs at a time. The red one is SL-U UE, the blue one can be NR-U or Wi-Fi
· The topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at random in the area
· For NR-U/Wi-Fi, 5 UEs/STAs associated per each gNB/AP per 20 MHz
· For SL-U pairs: 3, 5 or 10 pairs of UEs per 20MHz
· For evaluation of groupcast traffic, SL-U UEs are dropped uniformly at random in the area, SL-UEs form groupcast UE group based on TX-RX UE distancing, the distance is provided by each company. 6, 10 or 20 UEs per 20MHz is assumed.
· For evaluation of broadcast traffic, SL-U UEs are dropped uniformly at random in the area. 6, 10 or 20 UEs per 20MHz is assumed.
· Option 2: SL UE clusters (R1-2203146) - optional
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· Indoor layout and UE dropping model with N = 6 or 12 clusters and each with M=5 UEs
· Each cluster is a circle, with a central point and radius Rmax = 15 or 10m and Rmin = 5 or 1m
· No overlapping among the N clusters
· Channel model follows NR InH Mixed Office model used in NR-U (TR38.889)
· Traffic model 
· Option 1: R17 sidelink commercial traffic model with periodic model 3 reduced by a factor of (high: 2; mid: 5; low: 8)
· Option 2: FTP model 3
· Option 3: XR traffic model specified in TR38.838
· It is up to each company to use either Option 1 or 2 or Option 3 or mixed of them
· Interference model: Explicit modelling of WiFi or NR-U transmissions (as per TR38.889)
· Performance metric: UPT, latency, and PRR which regards the packet whose delay exceeding the remaining PDB as transmission failure
· Fair coexistence criterion used in NR-U TR38.889
…

FL: Given that some companies specifically request WiFi interference shall be explicitly modelled and evaluated for coexistence performance and some others prefers layout option 1 over option 2, it will be hard not to make layout option 1 as the baseline. Please consider.



Proposal for Week 2 Thursday GTW session

Proposal 1 (V): The followings, two evaluation scenarios can be used for evaluating performance of SL-U designs, resource allocation schemes, and coexistence study with another RAT (commercial scenario only) in a shared channel.
· Scenario 1 (commercial use cases) – baseline:
· Evaluation methodology baseline is NR-U from TR 38.889 with the following updates.
· Indoor layout 
· Option 1: a pairs topology for SL-U from R1-2205033 - baseline
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· a = 20m, b = 60m, c = 20m, d = 80 m
· There are two operators to model two RATs at a time. The red one is SL-U UE, the blue one can be NR-U or Wi-Fi
· The topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at random in the area
· For NR-U/Wi-Fi, 5 UEs/STAs associated per each gNB/AP per 20 MHz
· For SL-U pairs: 3, 5 or 10 pairs of UEs per 20MHz
· For evaluation of groupcast traffic, SL-U UEs are dropped uniformly at random in the area, SL-UEs form groupcast UE group based on TX-RX UE distancing, the distance is provided by each company. 6, 10 or 20 UEs per 20MHz is assumed.
· For evaluation of broadcast traffic, SL-U UEs are dropped uniformly at random in the area. 6, 10 or 20 UEs per 20MHz is assumed.
· Option 2: SL UE clusters (R1-2203146) - optional
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· Indoor layout and UE dropping model with N = 6 or 12 clusters and each with M=5 UEs
· Each cluster is a circle, with a central point and radius Rmax = 15 or 10m and Rmin = 5 or 1m
· No overlapping among the N clusters
· Channel model follows NR InH Mixed Office model used in NR-U (TR38.889)
· Traffic model 
· Option 1 (baseline): R17 sidelink commercial traffic model with periodic model 3 reduced by a factor of (high: 2; mid: 5; low: 8)
· Option 2 (optional): FTP model 3
· BO Low load: 10%~25%
· BO Mid load: 35%~50%
· BO High load: above 55%
· Option 3 (optional): XR cloud gaming model specified in Table 5.4.1-1 of TR38.838
· It is up to each company to use either Option 1 or 2 or Option 3 or mixed of them
· Interference model: 
· Layout option 1: Explicit modelling of WiFi or NR-U transmissions (as per TR38.889)
· Layout option 2: Same as layout option 1, but optional modelling 
· Performance metric: UPT, latency, and PRR which regards the packet whose delay exceeding the remaining PDB as transmission failure
· Fair coexistence criterion used in NR-U TR38.889
· Scenario 2 (V2X use cases) – optional:
· Evaluation methodology baseline is NR sidelink from TR 37.885.
· Layout: Highway (baseline), urban (optional)
· Channel model follows NR sidelink TR 37.885
· Traffic model baseline is R17 sidelink commercial traffic model
· Interference is not modelled for highway and urban or up to company how to implement the interference model
· Performance metric: PRR and PIR (V2X)

Proposal for Week 2 Friday GTW session

	Company
	Comments

	Huawei, HiSilicon
	On scenario 1, we still have concerns on using the wording “baseline” and “optional”. The “baseline” implies the option is mandatary to be evaluated, which is a quite strong restriction on companies simulation. Indeed, companies can evaluate any cases/options they are interested in, and no further constraint is needed. So we suggest to use wording “recommended” instead of “baseline”, which means the option is recommended for evaluation but not mandatory. For wording “optional” it can be simply deleted and say nothing for such options, companies may evaluate them if they like. Therefore, we think there could leave enough flexibilities on companies’ evaluation.

Specific changes are suggested as following highlighted in yellow:
· Indoor layout 
· Option 1: a pairs topology for SL-U from R1-2205033 – baseline recommended
…
· Option 2: SL UE clusters (R1-2203146) - optional
….
· Traffic model 
· Option 1 (baseline recommended): R17 sidelink commercial traffic model with periodic model 3 reduced by a factor of (high: 2; mid: 5; low: 8)
· Option 2 (optional): FTP model 3 
· BO Low load: 10%~25%
· BO Mid load: 35%~50%
· BO High load: above 55%
· Option 3 (optional): XR cloud gaming model specified in Table 5.4.1-1 of TR38.838

	Qualcomm
	Scenario 1:
· Fair coexistence: We kindly request a clarification on what the bullet “Fair coexistence criterion used in NR-U TR38.889” means in practice. If this means that results from the perspective of WiFi needs to be presented, then this is not agreeable from us, since a coexistence study to ensure WiFi performance is not in the scope of WID, as many companies mentioned.
· Traffic model: We do not agree with FTP3 traffic being optional while periodic model 3 is baseline. It is important to explore the low, mid, and high load scenarios which FTP3 can do best by letting run the parameter lambda for traffic generation according to the loading point. We prefer to have FTP3 as baseline. If this is not possible, as a compromise, the choice between FTP3 and Periodic Model 3 should be left to the company. We’d also like to have the scaling “1” to the Periodic Model 3.

Scenario 1, Option1:
· We kindly request the FL to clarify why details on groupcast/broadcast are specified only in Option 1. Is there anything to be implied on how those evaluations are carried out in Option 2? If the FL was under the impression that the model for Option 1 was meant for unicast only, we provided another model with stars that can cover groupcast/broadcast as detailed below.
· We propose to re-introduce as optional the following dropping model with SL-U stars that was considered in Round 1. This can not only address considering groupcast/broadcast scenarios for the companies that are interested in doing so, but also may provide a better setup for COT sharing evaluations. Also, we propose to remove the two sub-bullets in green from option 1. We are not asking to modify anything on Option 2 at this time, which can stay as optional. Specifically, we propose:
· Option 1a: a pairs topology for SL-U from R1-2205033 - baseline
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· a = 20m, b = 60m, c = 20m, d = 80 m
· There are two operators to model two RATs at a time. The red one is SL-U UE, the blue one can be NR-U or Wi-Fi
· The topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at random in the area
· For NR-U/Wi-Fi, 5 UEs/STAs associated per each gNB/AP per 20 MHz
· For SL-U pairs: 3, 5 or 10 pairs of UEs per 20MHz
· For evaluation of groupcast traffic, SL-U UEs are dropped uniformly at random in the area, SL-UEs form groupcast UE group based on TX-RX UE distancing, the distance is provided by each company. 6, 10 or 20 UEs per 20MHz is assumed.
· For evaluation of broadcast traffic, SL-U UEs are dropped uniformly at random in the area. 6, 10 or 20 UEs per 20MHz is assumed.
· Option 1b: a stars topology for SL-U from R1-2205033 – optional
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· a = 20m, b = 60m, c = 20m, d = 80 m
· There are two operators to model two RATs at a time. The red one is SL-U UE, the blue one can be NR-U or Wi-Fi
· The topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at random in the area
· For NR-U/Wi-Fi, 5 UEs/STAs associated per each gNB/AP per 20 MHz
· For SL-U stars: 3 Hub UEs with 5 associated peripheral UEs per 20MHz
· Option 2: SL UE clusters (R1-2203146) - optional
· …


	CableLabs
	· Scenario 1 (Agree with the bellow comments)
· Option 1 (Agree with the below comments)
· Agree: a = 20m, b = 60m, c = 20m, d = 80 m
· There are two operators to model two RATs at a time. The red one is SL-U UE, the blue one can be  is NR-U or Wi-Fi. FFS if NR-U /SL-U is another coexistence scenario.
· Agree: The topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at randomly in the area. 
· For NR-U/Wi-Fi, the same number of Wi-Fi nodes as the total number of SL-U devices are  dropped uniformly 5 UEs/STAs associated per each gNB/AP per 20 MHz (3, 5 or 10 STA per AP per 20MHz). FFS if the same scenario applies to the NR-U case.
· Agree, however we prefer to narrow down the number of scenarios e.g. 5 pairs: For SL-U pairs: 3, 5 or 10 pairs of UEs per 20MHz
· Agree with comments: For evaluation of groupcast traffic, SL-U UEs are dropped uniformly at random in the area, SL-UEs form groupcast UE group based on TX-RX UE distancing, the distance is provided by each company. 6, 10 or 20 UEs per 20MHz is assumed. The same number of STAs per AP (per 20MHz) as the total number of SL-U devices is employed by the Wi-Fi network.
Note: We prefer to limit the number of UEs per 20MHz in order to reduce the amount of simulations and also to evaluate similar sets of results.
· For evaluation of broadcast traffic, SL-U UEs are dropped uniformly at random in the area. 6, 10 or 20 UEs per 20MHz is assumed. The same number of randomly dropped STAs per AP is employed by the Wi-Fi network as the number of SL-U devices.
Note: We prefer to limit the number of UEs per 20MHz in order to reduce the amount of simulations and also to evaluate similar sets of results.
· New: All coexistence results are evaluated per TR38.889 fairness coexistence criteria

	Bosch
	We are fine with the proposal; however, with two minor comments:
· We prefer to remove “optional” from scenario 2 (V2X) and “base-line” from scenario 1 (commercial use cases). If necessary, we can write “recommended” after scenario 1.
· In scenario 2, we recommend update the 5th sub-bullet in scenario 2 (V2X) as follows: “Interference is not modelled for highway and, at least for, urban it is up to companies how to implement the interference model

	LGE
	It would be helpful to clarify how to set the evaluation parameter explicitly as follows: (Please see green color)
· Option 1 (baseline): R17 sidelink commercial traffic model with periodic model 3 with packet size reduced by a factor of (high: [2]; mid: [5]; low: [8])
· Option 2 (optional): FTP model 3 with arrival rate satisfying one of follows:
· BO Low load: 10%~25%
· BO Mid load: 35%~50%
· BO High load: above 55%

On Option 1, before performing simulation, we do not know how the reduction factor will make different congestion or BO. So, we prefer to put square bracket. Anyway, the value itself could be a good guidance for starting the simulation. 

On XR traffic, as mentioned by HW in the previous discussion, we also think that for a given UE pair, different UE could use different traffic for XR application. For instance, cluster center node can generate DL CG traffic while user node around the center can generate UL CG traffic. In this case, we can simple remove the exact table number. 
· Option 3 (optional): XR cloud gaming model specified in Table 5.4.1-1 of TR38.838

	ZTE
	Thank you for the discussion. Below are two comments for this updated version.
1) On the traffic model, as commented in earlier rounds, in case we need to settle a baseline, FTP3 is more appropriate. In addition to the assimilation of data file download which is relevant for SL-U deployment, the traffic has been used as interference model for wifi in TR38.889. Using option 1 would lead to additional simulation complexity accounting for Wifi interference. 
· Traffic model
· Option 1 (baseline): R17 sidelink commercial traffic model with periodic model 3 reduced by a factor of (high: 2; mid: 5; low: 8)
· Option 2 (optional): FTP model 3
· BO Low load: 10%~25%
· BO Mid load: 35%~50%
· BO High load: above 55%
· Option 3 (optional): XR cloud gaming model specified in Table 5.4.1-1 of TR38.838
· It is up to each company to use either Option 1 or 2 or Option 3 or mixed of them
2) For the interference model option 2, is it correct understanding just to allow companies not to model interference at all?
· Layout option 1: Explicit modelling of WiFi or NR-U transmissions (as per TR38.889)
· Layout option 2: Same as layout option 1, but optional modelling

FL: For the interference model option 2, yes, just let each company to decide whether or not to model interference.

	MediaTek
	For traffic model, Option 1 is not suitable as the baseline considering:
· it may not the typical traffic type compared to FTP3. 
· As mentioned by ZTE, Option 1 may not be suitable for study in the co-existence scenario compared to FTP3 in option 2.
So we either set Option 2 (FTP3) as the baseline or leave all of them as optional up to company/use case for study.

For the performance metric, essentially it may be related to the traffic type.
· For Option 1 traffic type (Periodic), PRR may be suitable.
· For Option 2 traffic type (FTP3), UPT/Latency may be suitable.
· For Option 3 traffic type (XR), the UE stratification and system capacity  (as defined in section 7.2 of TR 38.838) should be added as performance metric for evaluation.

FL: For the performance metric change, I feel the change is too much and way too optimized. Unless other companies echo the same, I am hesitated to add these.

	vivo
	We are general fine with the FL proposal.
Given the views on the traffic model is divergent we would be OK to simply put the options and leave the choice to each company.
Regarding the Scenario, we think the current formulation of option 1 for groupcast and broadcast is fine. We don’t support the option 1b proposed by QC, as it seems to be covered by option 2 already.




Proposal 1 (VI): The followings, two evaluation scenarios can be used for evaluating performance of SL-U designs, resource allocation schemes, and coexistence study with another RAT (commercial scenario only) in a shared channel.
· Scenario 1 (commercial use cases) – baseline recommended:
· Evaluation methodology baseline is NR-U from TR 38.889 with the following updates.
· Indoor layout 
· Option 1a: a pairs topology for SL-U from R1-2205033 – baseline recommended
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· a = 20m, b = 60m, c = 20m, d = 80 m
· There are two operators to model two RATs at a time. The red one is SL-U UE, the blue one can be NR-U or is Wi-Fi
· The topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at random in the area
· For NR-U/Wi-Fi, 5 UEs/STAs associated per each gNB/ the same number of Wi-Fi nodes as the total number of SL-U devices are dropped uniformly per AP per 20 MHz
· For SL-U pairs: 3, 5 or 10 pairs of UEs per 20MHz
· For evaluation of groupcast traffic, SL-U UEs are dropped uniformly at random in the area, SL-UEs form groupcast UE group based on TX-RX UE distancing, the distance is provided by each company. 6, 10 or 20 UEs per 20MHz is assumed.
· For evaluation of broadcast traffic, SL-U UEs are dropped uniformly at random in the area. 6, 10 or 20 UEs per 20MHz is assumed.
· Option 1b: a star topology for SL-U from R1-2205033
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· a = 20m, b = 60m, c = 20m, d = 80 m
· There are two operators to model two RATs at a time. The red one is SL-U UE, the blue one can be NR-U or Wi-Fi
· The topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at random in the area
· For Wi-Fi, the same number of Wi-Fi nodes as the total number of SL-U devices are dropped uniformly per AP per 20 MHz
· For SL-U stars: 3 Hub UEs with 5 associated peripheral UEs per 20MHz
· Option 2: SL UE clusters (R1-2203146) - optional
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· Indoor layout and UE dropping model with N = 6 or 12 clusters and each with M=5 UEs
· Each cluster is a circle, with a central point and radius Rmax = 15 or 10m and Rmin = 5 or 1m
· No overlapping among the N clusters
· Channel model follows NR InH Mixed Office model used in NR-U (TR38.889)
· Traffic model 
· Option 1 (baseline): R17 sidelink commercial traffic model with periodic model 3 with packet size reduced by a factor of (high: 2 [1]; mid: [5]; low: [8])
· Option 2 (optional): FTP model 3 with arrival rate satisfying one of the followings:
· BO Low load: 10%~25%
· BO Mid load: 35%~50%
· BO High load: above 55%
· Option 3 (optional): XR cloud gaming model specified in Table 5.4.1-1 of TR38.838
· It is up to each company to use either Option 1 or 2 or Option 3 or mixed of them
· Interference model: 
· Layout option 1: Explicit modelling of WiFi or NR-U transmissions (as per TR38.889)
· Layout option 2: Same as layout option 1, but optional modelling 
· Performance metric: UPT, latency, and PRR which regards the packet whose delay exceeding the remaining PDB as transmission failure
· Optional: Fair coexistence criterion used in NR-U TR38.889
· Scenario 2 (V2X use cases) – optional:
· Evaluation methodology baseline is NR sidelink from TR 37.885.
· Layout: Highway (baseline), urban (optional)
· Channel model follows NR sidelink TR 37.885
· Traffic model baseline is R17 sidelink commercial traffic model
· Interference is not modelled for highway and, at least for, urban it is up to companies how to implement the interference model
· Performance metric: PRR and PIR (V2X)

Extended email discussion until May 24 23h59 UTC

	Company
	Comments

	Qualcomm
	Our position is that agreeing on Scenario1, Option1 to be the baseline would be the preferred outcome, to avoid fragmentation of the study. Companies could still present results from their preferred scenarios. In the spirit of compromise, and for the sake of agreeing on an evaluation methodology, we can also live with the FL proposal if a few concerns are addressed. Please see the following:
1. Edit 1: In the main bullet, we think that the part “(commercial scenario only)” should be removed, since the interference modeling is required also in Scenario 2. This is only editing to reflect what is currently captured in the scenarios descriptions.
1. Edit 2: In the sub-bullets of Scenario1, Option 1, we suggest re-organizing the dropping per cast (swap the place of some bullets):
0. For evaluation of unicast traffic, the topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at random in the area
0. For SL-U pairs: 3, 5 or 10 pairs of UEs per 20MHz
0. For evaluation of groupcast traffic, SL-U UEs are dropped uniformly at random in the area, SL-UEs form groupcast UE group based on TX-RX UE distancing, the distance is provided by each company. 6, 10 or 20 UEs per 20MHz is assumed.
0. For evaluation of broadcast traffic, SL-U UEs are dropped uniformly at random in the area. 6, 10 or 20 UEs per 20MHz is assumed.
1. Observation (On Scenario 1, Option 1): In NR-U evaluations (TR 38.889) WiFi and NR-U had the same traffic model and the same offered load as well as same number of UEs/STAs. This would yield the equal per-RAT offered load that was a working assumption for the simulations. We think that equal network offered load should be used also in Scenario1 Option 1. So, we ask for clarifications on how this can be obtained in the current version of the evaluation methodology. We provide details in the two following concerns.
2. Concern 1 (equal load with RATs with different traffic models): In Scenario 1 (but also in Scenario 2, pending decision on how to model interference) it is currently unclear how to deal with SL-U and the interfering RAT that have different traffic models. We understand that the assumption for WiFi/NR-U is the FTP3 model from TR 38.889 (we suggest adding a note to clarify this), which is Option 2 in the evaluation methodology. So how to treat the case where SL-U uses Option 1 or Option 3. We believe that fixing the traffic to Option 2 for SL-U can make the task of equalizing the load between the 2 RATs easy (e.g. same file generation rate and same file size), and that is why we proposed it to be the baseline. We understand that companies may prefer other traffics and we are ok with that, though we should clarify how to parametrize the traffics for the 2 RATs in the case where they adopt different traffic models.
2. Concern 2 (equal load with interfering RAT that have DL and UL): In Scenario 1, and related to the issue described in the bullet above, there is something to be considered for the number of nodes to be dropped for both SL-U and the interfering RAT. We believe that the current rule “the same number of nodes” (e.g. 10 UEs for SL-U and 10 STA for WiFi) may not be fair, with respect to the two RATs producing the same amount of traffic in any given time unit. Indeed if the interfering RAT (either WiFi or NR-U) Is simulated with both DL and UL traffic, then the interfering RAT would have twice as many traffic flows compared to SL-U (e.g. 10 flows in SL-U and 20 flows in WiFi). We believe that this should be addressed contingently to the bullet above. Though as a rule of thumb we believe that the number of traffic flows should be equalized between SL-U and the interfering RAT, and not the number of nodes (e.g. 10 UEs with 10 flows, and 5 STAs with 2 flows each, one for DL and one for UL).

	FL
	Regarding Qualcomm’s concerns on the equal traffic load between SL-U and the interfering RAT, and equal load with interfering RAT that have UL and DL, a note for the interference traffic model is added to address this (in green colour).
Proposal 1 (X)
The followings, two evaluation scenarios can be used for evaluating performance of SL-U designs, resource allocation schemes, and coexistence study with another RAT (commercial scenario only) in a shared channel.
1. Scenario 1 (commercial use cases) – recommended:
37. Evaluation methodology baseline is NR-U from TR 38.889 with the following updates.
37. Indoor layout 
1. Option 1: a pairs topology for SL-U from R1-2205033 – recommended
[image: ]
0. a = 20m, b = 60m, c = 20m, d = 80 m
0. There are two operators to model two RATs at a time. The red one is SL-U UE, the blue one is Wi-Fi or NR-U. (Note, one round of simulations targets SL-U vs. Wi-Fi and another one targets SL-U vs. NR-U)
0. For NR-U / Wi-Fi, the same number of UEs / Wi-Fi nodes as the total number of SL-U devices are dropped in the area. The nodes are dropped uniformly per gNB/AP per 20 MHz
0. For evaluation of unicast traffic, the topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at random in the area
3. For SL-U pairs: 3, 5 or 10 pairs of UEs per 20MHz
0. For evaluation of groupcast traffic, SL-U UEs are dropped uniformly at random in the area, SL-UEs form groupcast UE group based on TX-RX UE distancing, the distance is provided by each company. 6, 10 or 20 UEs per 20MHz is assumed.
0. For evaluation of broadcast traffic, SL-U UEs are dropped uniformly at random in the area. 6, 10 or 20 UEs per 20MHz is assumed.
1. Option 2: SL UE clusters (R1-2203146)
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1. Indoor layout and UE dropping model with N = 6 or 12 clusters and each with M=5 UEs
1. Each cluster is a circle, with a central point and radius Rmax = 15 or 10m and Rmin = 5 or 1m
1. No overlapping among the N clusters
37. Channel model follows NR InH Mixed Office model used in NR-U (TR38.889)
37. Traffic model 
3. Option 1: R17 sidelink commercial traffic model with periodic model 3 with packet size reduced by a factor of (high: 1; mid: 5; low: 8)
3. Option 2: FTP model 3 with arrival rate satisfying one of the followings:
1. BO Low load: 10%~25%
1. BO Mid load: 35%~50%
1. BO High load: above 55%
3. Option 3: XR cloud gaming model in TR38.838
3. It is up to each company to use either Option 1 or 2 or Option 3 or mixed of them
37. Interference model: 
4. Layout option 1: Explicit modelling of NR-U / WiFi transmissions (as per TR38.889)
4. Layout option 2: Same as layout option 1, but optional modelling
4. Note, for the interference traffic model: 
2. The same or equivalent traffic model setting as SL-U should be used as much as possible to achieve equal load. 
2. The same number of traffic flows should be used between SL-U and the interfering RAT (e.g., 10 UEs with 10 flows, and 5 STAs with 2 flows each, one for DL and one for UL)
37. Performance metric: UPT, latency, and PRR which regards the packet whose delay exceeding the remaining PDB as transmission failure. FFS: UE satisfaction/system capacity as section 7.2 in TR 38.838 for XR traffic evaluation
37. Fair coexistence criterion between SL-U and the interfering RAT (e.g., according to NR-U TR38.889)
1. Scenario 2 (V2X use cases):
38. Evaluation methodology baseline is NR sidelink from TR 37.885.
38. Layout: Highway (baseline), urban (optional)
38. Channel model follows NR sidelink TR 37.885
38. Traffic model baseline is R17 sidelink commercial traffic model
38. FFS: how to model NR-U and Wi-Fi hotspot interference (including their traffic and channel models) is not modelled for highway and, at least for, urban it is up to companies how to implement the interference model
38. FFS: Performance metric: PRR and PIR (V2X)

	Qualcomm
	In general we think we reached a good form, but we still think a few edits would be needed to clarify the new additions:
1. Remove “(commercial scenario only)” from the main bullet, since Scenario 2 is subject to interference.
1. To remove conflicts between the number of dropped nodes and the number of flows in the Interference Model: remove “For NR-U / Wi-Fi, the same number of UEs / Wi-Fi nodes as the total number of SL-U devices are dropped in the area.” since now the concept of equal number of flows is captured in the new part in green. We are also ok with not cancelling that part, and adding a note that says that given the number of SL-U UEs, the number of active interferers is subject to the principle of equal load (and specifically the one about the number of flows accounting potentially for NR-U/WiFi having UL and DL) as indicated in the Interference Model section.
1. To provide a principle for how to parametrize the traffic model per RAT: add an example “(e.g., SL-U RAT offered load equals the interfering RAT’s offered load).” that provide a principle to equalize the load of the two RATs.

	vivo
	I have to say that the latest modifications are not editorial or clarifications, but significant changes on the basic/details modeling, e.g., UE dropping, traffic generation, etc. Such latest updates are not proper in our view. We would request to go back to the previous version proposal 1 (X), which seems to be stable, or only having minimal changes.

Regarding the following one, we think the sentence should not be removed. It is used to clarify how the UE should be dropped. It seems Giovanni should also be fine not to remove it.
0. For NR-U / Wi-Fi, the same number of UEs / Wi-Fi nodes as the total number of SL-U devices are dropped in the area. The NR-U UE / Wi-Fi nodes are dropped uniformly per gNB/AP per 20 MHz.

Regarding the following note, we don’t think it is required to always keep the equal load. This can be one scenario, but should not be the only scenario for evaluation. It is also beneficial to see the performance under different interfering level. To make progress, instead of requiring this equal load, we are OK to let company report the interfering traffic load used in the evaluation.
5. Note, for the interference traffic model: 
1. The same or equivalent traffic model setting as SL-U should be used as much as possible to achieve equal load (e.g., SL-U RAT offered load equal the interfering RAT’s offered load). 
1. The same number of traffic flows should be used between SL-U and the interfering RAT (e.g., 10 UEs with 10 flows, and 5 STAs with 2 flows each, one for DL and one for UL)

	FL
	The proposal of equal load from Qualcomm in my understanding is coming from the perspective of evaluating SL-U performance against NR-U or W-Fi (interferers). OR when half of Wi-Fi nodes are replaces with SL-U UEs, the total amount of traffic transmitted in the unlicensed channel remained relatively the same by keeping the same number of flows and the traffic model used. From that perspective, their proposals on equal load and potentially different number of UEs seems reasonable. From your motivation, if company wish to simulate different interference load, it is not precluded. Companies are welcome to simulate something different as long as it is stated in the contribution along with the results.

	vivo
	As commented before, we understand the below case of, e.g., half of WiFi nodes being replaced with SLU UEs, can be used for evaluation. Our concern is the current formulation seems to say this is the only case, thus we cannot accept this. The proposal 1 (X) distributed 24 hours before is good enough and acceptable to us and probably many others. It does not preclude the abovementioned case to be used in evaluation. Thus, our suggestion is either to agree the proposal 1 (X), or agree the 1 (x) with the following modifications in blue on the note as compromise (and without removing the sentence UE dropping, i.e., “For NR-U / Wi-Fi …”).
38. Interference model: 
6. Layout option 1: Explicit modelling of NR-U / WiFi transmissions (as per TR38.889)
6. Layout option 2: Same as layout option 1, but optional modelling
6. Note, for the interference traffic model is suggested for evaluation: 
2. The same or equivalent traffic model setting as SL-U should be used as much as possible to achieve equal load (e.g., SL-U RAT offered load equal the interfering RAT’s offered load). 
2. The same number of traffic flows should be used between SL-U and the interfering RAT (e.g., 10 UEs with 10 flows, and 5 STAs with 2 flows each, one for DL and one for UL)

	Qualcomm
	I wish to clarify that the concerns we raised during the first day were not meant to be editorial only, but indeed were meant to stimulate addressing a principle of “fairness” of traffic generation between the two RATs to be used as baseline by companies when looking into scenarios with other RATs interference. This was an open question especially for the cases where the interfering RAT may have a different traffic model than SL-U. We support the FL’s take that “if company wish to simulate different interference load, it is not precluded”, and since the principle for providing a fair loading between the two RATs is addressed now, we are also ok with Vivo’s suggestion of keeping the equal number of devices, if that is the preference of companies. To clarify, we can evolve Proposal 1 (XII) from the FL as follows:
1. We are ok going back to the equal number of devices formulation as was captured in in Proposal 1 (X) and (XI), and as Vivo suggests:
38. “For NR-U / Wi-Fi, the same number of UEs / Wi-Fi nodes as the total number of SL-U devices are dropped in the area. The nodes are dropped uniformly per gNB/AP per 20 MHz
1. Since we are back to equal number of devices, the equal number of flows may not be needed, and we could capture its impact in the bullet that describes the principle of load equalization between the RATs (see edit in purple) which, again, should be used as a guideline for companies to be able to compare their results, and not limit the possibility of looking into other scenarios (e.g. WiFi may have twice as much traffic of SL-U or vice versa). To Vivo, we have an edit in purple on your addition to align with FL wording (using “recommended”).
39. Note, for the following equal load principle for interference traffic model is suggested recommended for evaluation: 
0. The same or equivalent traffic model setting as SL-U should be used as much as possible to achieve equal load (e.g.i.e., SL-U RAT offered load equal the interfering RAT’s offered load, accounting for the number of devices, the number of traffic flows, the traffic generation model, and its defining parameters). 
0. The same number of traffic flows should be used between SL-U and the interfering RAT (e.g., 10 UEs with 10 flows, and 5 STAs with 2 flows each, one for DL and one for UL)

We hope that these changes, which were in our opinion needed, can be accepted by the companies. Again, these additions are meant to provide a principle/way to compare results for companies while leaving the flexibility of choosing the preferred traffic models and interference levels.

	CableLabs
	We are OK with this proposal with the following clarification.
39. Note, for the following equal load principle for interference traffic model is suggested recommended for evaluation: 
1. The same or equivalent traffic model setting as SL-U should shall be used as much as possible to achieve equal load (e.g.i.e., SL-U RAT offered load equal the interfering RAT’s offered load, accounting for the number of devices, the number of traffic flows, the traffic generation model, and its defining parameters). 
1. The same number of traffic flows should be used between SL-U and the interfering RAT (e.g., 10 UEs with 10 flows, and 5 STAs with 2 flows each, one for DL and one for UL)



Latest version at the end of the extended email discussion (without agreement):

Proposal 1 (XII)
The followings, two evaluation scenarios can be used for evaluating performance of SL-U designs, resource allocation schemes, and coexistence study with another RAT (commercial scenario only) in a shared channel.
1. Scenario 1 (commercial use cases) – recommended:
40. Evaluation methodology baseline is NR-U from TR 38.889 with the following updates.
40. Indoor layout 
1. Option 1: a pairs topology for SL-U from R1-2205033 – recommended
[image: ]
0. a = 20m, b = 60m, c = 20m, d = 80 m
0. There are two operators to model two RATs at a time. The red one is SL-U UE, the blue one is Wi-Fi or NR-U. (Note, one round of simulations targets SL-U vs. Wi-Fi and another one targets SL-U vs. NR-U)
0. For NR-U / Wi-Fi, the same number of UEs / Wi-Fi nodes as the total number of SL-U devices are dropped in the area. The NR-U UE / Wi-Fi nodes are dropped uniformly per gNB/AP per 20 MHz.
0. For evaluation of unicast traffic, the topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at random in the area
3. For SL-U pairs: 3, 5 or 10 pairs of UEs per 20MHz
0. For evaluation of groupcast traffic, SL-U UEs are dropped uniformly at random in the area, SL-UEs form groupcast UE group based on TX-RX UE distancing, the distance is provided by each company. 6, 10 or 20 UEs per 20MHz is assumed.
0. For evaluation of broadcast traffic, SL-U UEs are dropped uniformly at random in the area. 6, 10 or 20 UEs per 20MHz is assumed.
1. Option 2: SL UE clusters (R1-2203146)
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1. Indoor layout and UE dropping model with N = 6 or 12 clusters and each with M=5 UEs
1. Each cluster is a circle, with a central point and radius Rmax = 15 or 10m and Rmin = 5 or 1m
1. No overlapping among the N clusters
40. Channel model follows NR InH Mixed Office model used in NR-U (TR38.889)
40. Traffic model 
3. Option 1: R17 sidelink commercial traffic model with periodic model 3 with packet size reduced by a factor of (high: 1; mid: 5; low: 8)
3. Option 2: FTP model 3 with arrival rate satisfying one of the followings:
1. BO Low load: 10%~25%
1. BO Mid load: 35%~50%
1. BO High load: above 55%
3. Option 3: XR cloud gaming model in TR38.838
3. It is up to each company to use either Option 1 or 2 or Option 3 or mixed of them
40. Interference model: 
4. Layout option 1: Explicit modelling of NR-U / WiFi transmissions (as per TR38.889)
4. Layout option 2: Same as layout option 1, but optional modelling
4. Note, for the interference traffic model: 
2. The same or equivalent traffic model setting as SL-U should be used as much as possible to achieve equal load (e.g., SL-U RAT offered load equal the interfering RAT’s offered load). 
2. The same number of traffic flows should be used between SL-U and the interfering RAT (e.g., 10 UEs with 10 flows, and 5 STAs with 2 flows each, one for DL and one for UL)
40. Performance metric: UPT, latency, and PRR which regards the packet whose delay exceeding the remaining PDB as transmission failure. FFS: UE satisfaction/system capacity as section 7.2 in TR 38.838 for XR traffic evaluation
40. Fair coexistence criterion between SL-U and the interfering RAT (e.g., according to NR-U TR38.889)
1. Scenario 2 (V2X use cases):
41. Evaluation methodology baseline is NR sidelink from TR 37.885.
41. Layout: Highway (baseline), urban (optional)
41. Channel model follows NR sidelink TR 37.885
41. Traffic model baseline is R17 sidelink commercial traffic model
41. FFS: how to model NR-U and Wi-Fi hotspot interference (including their traffic and channel models) is not modelled for highway and, at least for, urban it is up to companies how to implement the interference model
41. FFS: Performance metric: PRR and PIR (V2X)

[CLOSED] Topic #2: Channel access mechanisms for SL-U (including SCSt)
Background: 
According to TS37.213, as summarized in some contributions, LBE-based dynamic channel access procedures for DL and UL can be summarized as followed (mostly from [2] with thanks).
· DL Type 1 channel access is applicable to any DL transmission initiated by a gNB. DL Type 2 is used for certain transmissions, e.g., transmission initiated by a gNB with discovery burst, or transmissions by a gNB following transmission by a UE after a gap of 25 us/16us in a shared channel occupancy.
· UL Type 1 channel access is applicable to PUSCH/PUCCH/SRS transmissions scheduled or configured by gNB, or any transmission related to random access procedure. UL Type 2 is applicable in the case where a UE receives a signal indicated by a gNB to perform Type 2 LBT.
	Type 1
	Time duration that are sensed to be idle before transmissions is random. 
A gNB or a UE determines an initial counter  which is randomly selected between 0 and , where  and  are subject to CAPC. 
N can be decreased when channel is sensed to be idle for a certain period of time.
Transmission can only take place when N reaches 0. 

	Type 2A
	Time duration that are sensed to be idle before transmissions is deterministic. The channel needs to be idle for a sensing interval of 25 µs.

	Type 2B
	Time duration that are sensed to be idle before transmissions is deterministic. The channel needs to be idle equal to or longer than a sensing interval of 16 µs but less than 25 µs.

	Type 2C
	Does not sense the channel before transmission. Time gap to the previous transmission is less than 16 µs.
Duration of the corresponding transmission is at most 584 µs.


For NR sidelink operation in the unlicensed spectrum (SL-U), as stipulated by the WID “Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation”, the LBE-based dynamic channel access schemes (Type 1 and Type 2A/2B/2C) are the most discussed and supported LBT schemes for SL-U to ensure fair coexistence with other RATs operating in the same unlicensed bands and to behave like a “good neighbour”.
According to the summary captured in Section 5.3, just about all companies support dynamic channel access schemes to be used for SL-U, while most of the companies additionally expressed that the FBE-based semi-static channel access scheme is also to be supported (with 5 companies expressed that further study and discussion is needed). From reviewing the Tdocs submitted in this meeting, in addition to which and the timing of Type 1 or Type 2 LBT should be performed for certain SL channels, signals and scenarios, many also expressed that the exact details of CAPC for SL (based on PQI), contention window adjustment based on HARQ feedback (no HARQ, ACK/NACK, NACK-only) and the energy detection threshold adaptation should be further discussed and decided for SL-U.
As brought up by several contributions and during the first GTW session for SL-U, SL UE performing Type 1 LBT in unlicensed channel to obtain channel occupancy time (COT) can often experience the inter-UE blocking issue, where one SL UE’s transmission is blocking other SL UE’s LBT sensing and losing the benefit of FDM multiple UE’s transmission in the same slot in SL. So, it is worth to look into this aspect / issue to find a solution to mitigate this, which is the key advantage and benefit of using SL mode 2 RA.
As pointed out by several contributions, short control signalling transmissions (SCSt) is allowed according to European regulations in the unlicensed band without needing to perform LBT channel access scheme when certain transmission limitations are met. Please refer to Section 5.5 for the summary. While some companies have already indicated their support to introduce this feature for SL-U, some expressed further study is needed on which SL channel(s) and signal(s) are applicable (e.g., PSFCH and S-SSB transmissions).

Proposal 2 (I): Type 1 and Type 2 (2A/2B/2C) dynamic channel access schemes for LBT from NR-U are supported for NR sidelink operation in unlicensed spectrum.
· FFS the timing to perform them based on the type of SL channels and signals transmitted and based on COT sharing conditions (if supported).
· Including the inter-UE/mutual blocking issue
· FFS any necessary update or enhancement to CAPC table, CW adjustment, energy detection threshold adaptation, etc.
· FFS whether semi-static channel access mode for FBE can be also supported
· FFS whether short control signalling transmission (SCSt) can be supported and for which channel(s)/signal(s), including the feasibility, reliability and benefits

	Company
	Comments

	InterDigital
	In general, we are fine with the proposal.

For the first bullet, what is the meaning of “timing to perform them”? Our understanding for LBE is that there is no timing restriction on when to perform LBT. Is the intention here to study the starting time of transmission of SL channels/signals? If so, we can say: “FFS the transmission start of SL channels and signals based on the LBT type and COT sharing (if supported)”

	Intel
	We are generally fine with the proposal, but we have several comments:
· Similarly as dynamic channel access mode, semi-static channel access mode should be also supported for SL-U. While this may not guarantee same performance as dynamic channel access mode, it still ensures fair co-existence and may actually overperform dynamic channel mode in low traffic scenarios or scenarios where incumbent may be ither absent or have less impact.
· We have same question/comment as InterDigital regarding the first sub-bullet and the meaning of “timing”.
· Also definition of where the measurement windows is applied, which was left up to implementation in NR-U, within an LBT procedure should be further studied considering propagation delays, sync errors and possible other issues that may cause inter-UE collision and mutual blocking, and in this matter an additional FFS should be included.
· We do not believe the CAPC tables in 37.213 should be enhanced or updated, since these were defined strictly following the ETSI BRAN, but perhaps one aspect that should be discussed in whether the UL CAPC or DL CAPC or both should be used, and in the later case how to indicate and choose which one to use.
· As detailed in our tdoc, another FFS is regarding the relationship between CAPC and PPPPs. In our view, a UE must indicate which CAPC has been used to acquire a COT, especially if it intends to share its COT, and therefore together with PPPP also CAPC is needed.
· For the short control signalling exception, another aspect that we believe should be further clarified is on the understanding of the ETSI BRAN text, and how this should be interpreted in terms of the type of LBT to apply, and the requirements needed for a channel to qualify for such exception, for instance whether this exception may apply per device.
   
Therefore we would like to propose the following changes to proposal 1:
Both dynamic and semi-static channel access mode are supported. Type 1 and Type 2 (2A/2B/2C) dynamic channel access schemes for LBT from NR-U are supported for NR sidelink operation in unlicensed spectrum.
· FFS the timing to perform them based on the type of SL channels and signals transmitted and based on COT sharing conditions (if supported).
· Including the inter-UE/mutual blocking issue
· FFS whether the timing of the measurement windows within an observation window in the LBT procedure should be changed compared to NR-U procedure.
· FFS any necessary update or enhancement to CAPC table, CW adjustment, energy detection threshold adaptation, etc.
· FFS whether UL CAPC or DL CAPC or both should be used, and in the later case how to indicate and choose which one to use.
· FFS whether semi-static channel access mode for FBE can be also supported
· FFS whether short control signalling transmissions (SCSt) can be supported, the requirements to qualify and LBT type needed for this exception, and for which channel(s)/signal(s), including the feasibility, reliability and benefits
· FFS whether a relationship between PPPPs and CAPC is needed

	LGE
	We are fine with this direction. 

On 1st sub-bullet, does “timing to perform them” means applicable scenario of each channel access type or when UE can perform a certain channel access type? 

Next, for FBE discussion, we think that it would be necessary to discuss when the FBE can be used and this scenario will be feasible. To be specific, since the SL transmission can be done in distributed manner (e.g., not controlled by gNB), it would be necessary that any other links (e.g., DL or UL) does not share the same channel as well as other RAT. Currently, we are not so sure this scenario is feasible or not. One possible case would be that IIoT is realized with SL-U instead of DL or UL in NR-U. In those points of view, we are fine with putting it FFS. 

According to “Uu operation for mode 1 is limited to licensed spectrum only” in WID, it does not say that gNB cannot perform NR-U for Uu link. The wording itself says that DCI format 3_0 or RRC signalling for mode 1 will be on licensed spectrum only. In this case, if gNB want, gNB can transmit DL transmission and UL reception for Uu link, but not for SL scheduling. This clarification is important, because if gNB cannot know the status of unlicensed band, gNB cannot schedule accurate SL resources. In this case, there is no need to support Mode 1 RA for SL-U. 

	OPPO
	We are generally fine with the proposal.

For the 1st bullet: we have same view as IDC and Intel. “timing” needs to be clarified. For Type 1 LBT, the timing for start performing LBT is not specified, it is up to UE implementation. For Type 2A/2B LBT, UE should sense at least 25us/16us idle immediately before transmission. When to perform LBT is not specified either (maybe considering different capability of RX/TX switching time).

For the 3rd bullet: we think FBE should also be supported for SL-U. It is useful in some scenarios, such as IIoT, that the existing of other RAT is controllable. While we think the study of FBE can be low priority than LBE.

	Futurewei
	We support the proposal.

	Qualcomm
	· We support dynamic channel access to be the priority, and semi-static  channel access to be potentially supported as a lower priority.
· We support studying further the timing of different types of LBT based on type of SL channels and signals and based on COT sharing conditions. 
· We support study further enhancements to CAPC table, CW adjustment, EDT adaptation.
· We support study further SCSt to determine if/for which signals can be supported.

	Panasonic
	For PSCCH/PSSCH, our original view is that only Type 1 channel access procedure is used. It can work with shorter length of PSSCH is (pre-)configured by sl-LengthSymbols in the resource pool in unlicensed band to use consecutive slots. It has minimum specification impact considering all SL topics to be finalized in R18. As the majority support Type 2 (2A/2B/2C), we are ok to support Type 2 but the specification impact should be minimized. 

	CMCC
	We are generally fine with proposal.
We also think the meaning of “timing” should be further clarified especially for Type 1 LBT, which is not specified in NR-U;
We propose to reuse the design of CAPC table, CW adjustment, energy detection threshold adaptation, etc, in NR-U as much as possible to avoid too much workload, enhancements can only be done when essential issues have been found.

	Vivo
	Regarding FBE vs LBE, we agree with Intel. in the first meeting, there is no need to prioritize either FBE or LBE, let us keep them in the same level, either support both or consider both
· Both semi-static channel access and Type 1 and Type 2 (2A/2B/2C) dynamic channel access schemes for LBT from NR-U are supported for NR sidelink operation in unlicensed spectrum.
Regarding “FFS the timing to perform them based on… “, in our understanding, we just further study the applicable scenario/case for each of the channel access type. We prefer to revise the wording as following
FFS the timing when/how to perform them based on the type of SL channels and signals transmitted and based on COT sharing conditions (if supported).

	ZTE, Sanechips
	Support the proposal in general
For the first bullet, if the intention is to discuss the conditions to perform the listed dynamic channel access schemes, we are OK with it.
For FBE, we are open to discuss it, but we should focus on LBE with higher priority first.
For CAPC table and energy detection threshold adaptation, we think it is better to reuse current definitions or schemes, but whether to use DL or UL parameters in NR-U should be discussed.
For SCSt, we understand that the intention is for S-SSB/PSFCH transmission, but we think at least type 2A for the discovery burst of NR-U(including SSB) can be supported for S-SSB/PSFCH transmission, FFS whether SCSt can additionally be supported.
For the relationship between PPPPs and CAPC, we are OK to discuss it, but it seems a RAN2 issue.

	Sharp
	We are in general fine with the proposal. We propose to change the first sub-bullet to “FFS the actual channel access type(s) used for each SL channel/signal and whether it is based on COT sharing conditions (if supported)”. And we also support semi-static channel access mode for FBE considering SL-U would be deployed for some use cases for example IIoT where other technologies would be guaranteed to be absent.

	CableLabs
	We support the use of LBT Type 2A, 2B and 2C, CAPC DL per Table 4.1.1-1, UL CAPC (if warranted) per Table 4.2.1-1, DL Transmission Contention Window Adjustment per #4.1.4.2, UL Contention Window adjustment (if justified) per #4.2.2.1, energy detection threshold adaptation, per #4.1.4.3, as specified by NR-U TS37.213 v17.1.0 (2022-03). Any Short Control Signaling should be assimilated with similar NR-U signaling and comply with the related NR-U specifications.

We support SL-U FBE operation for environments where Wi-Fi coexistence absence could be guaranteed (e.g. by level of regulation).

Any possible deviation from the NR-U specification (TS37.213) should be further identified and discussed, if this will be the case.

	xiaomi
	We are generally fine with the proposal.
For the 1st bullet: we have same view as IDC, Intel and oppo. The exact meaning of “timing” needs to be clarified.
For the 2nd bullet, we think the UL CAPC tables in 37.213 can be reused, however, how to map sidelink channel and signals to the CAPC value shall be studied.  So we make the following revision:
· FFS the timing to perform them based on the type of SL channels and signals transmitted and based on COT sharing conditions (if supported).
· Including the inter-UE/mutual blocking issue
· FFS any necessary update or enhancement to CAPC table, CW adjustment, energy detection threshold adaptation, etc.
· FFS how to map sidelink channel/signal to CAPC values.
· FFS whether semi-static channel access mode for FBE can be also supported 
· FFS whether short control signalling transmission (SCSt) can be supported and for which channel(s)/signal(s), including the feasibility, reliability and benefits

	Lenovo
	We support the modified proposal from Intel 

	NTT DOCOMO
	Basically fine with the proposal.
For CAPC table, condition to use each CAPC would be additional discussion point.
For FBE, although we are fine to discuss FBE, LBE should be prioritized in consideration of time limitation.

	Spreadtrum
	We are fine with the proposal.
For “timing to perform them” in the 1st bullet, we also think further clarification is needed or we can change it to
· FFS which type should be performed for every SL channels and signals transmitted and COT sharing conditions (if supported).
For the 2nd bullet, we are fine to further study the enhancement to CAPC table, CW adjustment, energy detection threshold adaptation, etc.
For the 3rd bullet, semi-static channel access mode for FBE is also important in SL-U to support IIoT, where the absence of any other technology can be guaranteed.
For the 4th bullet, we support the proposal.

	Fujitsu
	We share a similar view with InterDigital. “FFS the timing to perform them…” is not clear in that the timing to perform LBT may not be specified. We support the other parts of the Proposal.

	CATT/GOHIGH
	We are generally fine with the proposal. 
We think the supportive of semi-static channel access needs further study and should be kept as FFS.

	Sony
	We generally support the proposal.
For second sub-bullet, we have similar view with Intel on CAPC enhancement, and we are OK with Intel’s fourth sub-bullet.
For third sub-bullet, we are OK with support of the semi-statice channel access, while we think the dynamic channel access should be prioritised.

	Samsung
	We are generally fine with the proposal. We also think the wording “timing” in 1st bullet needs to be clarified. For the FFS bullets, we support to further study the feasibility and details.

	Nokia, NSB
	We support the proposal 2. The FFS points are not strictly speaking necessary, but can be a starting point for the discussion. Naturally the further discussion will not be limited to those points only.

	Fraunhofer
	We are supportive of the proposal, and are fine with further studying the timing aspects of when LBT has to be performed, and whether any enhancements need to be done to the CAPC table and CW adjustments.

	Transsion
	We are fine with the proposal in general.
Regarding the first sub-bullet, we share the same concern as some companies that the actual time to perform a type 1 LBT is left to the implementation.  
Regarding the third sub-bullet, FBE is beneficial for some use cases, such as factory, where other technologies would be guaranteed to be absent. Therefore, we prefer to support semi-static channel access mode for FBE in SL-U.
Regarding the last sub-bullet, although in some regions, short control signalling is allowed to be transmitted without channel access, the existing DRS for NR-U/LAA should be transmitted after a successful type 2 LBT. In order to be a good neighbour, it is worth studying whether type 2A LBT is supported for short control signaling of SL-U. 

	Ericsson
	For this proposal, we have the following comments/questions:
· We agree on supporting the dynamic channel access schemes for LBT from NR-U (Type 1 and Type 2), however, we think that not all of them are suitable for each type of transmission, e.g., PSCCH/PSSCH, PSFCH and S-SSB. Therefore, we propose to include an FFS bullet regarding the applicability of each of the channel access schemes depending on the type of channel.
· Include the following text: “FFS on applicability of each channel access scheme for the different channels.”
· For the first bullet and sub-bullet we have the following comments:
· What does exactly mean “timing to perform” the channel access scheme?
· We think that we do not need to only focus on one particular issue at this time
· In general, we propose to avoid getting to details now. Study is needed

Proposal 2 (I): Type 1 and Type 2 (2A/2B/2C) dynamic channel access schemes for LBT from NR-U are supported for NR sidelink operation in unlicensed spectrum.
· FFS on applicability of each channel access scheme for the different channels
· FFS details and enhancements, if necessary
· FFS whether semi-static channel access mode for FBE can be also supported
· FFS whether short control signalling transmission (SCSt) can be supported and for which channel(s)/signal(s), including the feasibility, reliability and benefits

	NEC
	In general, we agree with the proposal, some further details as below:
- prefer using UL channel access schemes (type 1 and type 2A/2B/2C) as baseline;
- prefer using UL CAPC table as baseline; 
- FBE with low priority;

	Mediatek
	We are generally fine with the proposal but with some comments/updates as below:
· For the 2nd bullet, we agree with Intel that the CAPC tables in 37.213 do not need to be enhanced. But whether the UL CAPC or DL CAPC to be re-used should be discussed.
· For the 3rd bullet, we think the semi-static channel access can considered for SL-U because it is useful in some scenarios like factory.  
· For the last FFS, Very-low-power (VLP) operation should also be considered in addition to short control signalling mechanism. The very lower power (VLP) operation has been supported in some regions for 5/6GHz spectrum, which can reduce the mutual interference and improve the spectrum efficiency. Besides, the VLP operation may also simplify the implementation for short signalling transmission since LBT operation may not be necessary. Thus we think VLP operation for SL-U should be listed for FFS.

	Huawei, HiSilicon
	We support the proposal in principle.

For the first FFS, we are not clear about the meaning of “timing to perform them…”. If it means to study what time the UE performs LBT, we think it is up to UE implementation and not necessary to have further discussion. 
Which type of LBT is performed is irrelevant to the specific channel/signal, it only relates to the gap between transmissions. So we think the first FFS is not needed.

For the second FFS, based on the WID, Rel-16 NR-U LBT procedure shall be reused, so neither enhancements on the energy detection threshold adaptation nor CAPC table are allowed. 
For CAPC table, the FFS point should be whether to use UL or DL CAPC table, instead of changing the values inside the table. The FFS should be clear about this.
The procedure of CW adjustment can be reused for HARQ ACK/NACK based procedure. The FFS point should only address SL blind retransmission case. 

We see scenarios that FBE can be applied, for example in a factory, other RATs can be precluded by regulations. So we think FBE can be also supported.

Therefore, we suggest to have following changes on the proposal in red:
Proposal 2 (I): Type 1 and Type 2 (2A/2B/2C) dynamic channel access schemes for LBT from NR-U and semi-static channel access mode for FBE are supported for NR sidelink operation in unlicensed spectrum.
· FFS the timing to perform them based on the type of SL channels and signals transmitted and based on COT sharing conditions (if supported).
· Including FFS How to address the inter-UE/mutual blocking issue
· FFS any necessary update or enhancement to CAPC table, CW adjustment, energy detection threshold adaptation, etc.
· CW adjustment in Rel-16 is reused for SL-U in the case of SL HARQ is enabled.
· FFS the case of SL HARQ is disabled
· FFS using which CAPC table(s) for SL-U
· FFS whether semi-static channel access mode for FBE can be also supported
· FFS whether short control signalling transmission (SCSt) can be supported and for which channel(s)/signal(s), including the feasibility, reliability and benefits

	Broadcom
	The DL and UL priority classes had been subject to long discussions followed by heavily debated trade-offs, due to the NR-U/Wi-Fi coexistence ramifications. 
We support the position stated above by CableLabs with regard to the priority classes, contention window adjustment, energy detection threshold adaptation, etc..

	Apple
	Do not understand the 1st FFS. Do not see the need to specify when UE should start type 1 CCA.
Suggest adding another FFS: whether DL CAPC or UL CAPC should be used for sidelink transmission. Do not support the update or enhance the table itself. These two tables are copied from EN 302 567.
For LBE versus FBE, we support LBE has higher priority.

	WILUS
	We are generally fine with the proposal. The FFS points are fine as starting point for further discussion. It should not be restricted as only FFS points for SL-U channel access. 

	Bosch
	We agree with the proposal; we also support FBE and LBE with equal priority.



Proposal for round 2
Summary of inputs from round 1 inputs:
· Main bullet:
· Support semi-static channel occupancy from NR-U: 
· Yes: Intel, vivo, Sharp, CableLabs, Spreadtrum, Transsion, HW/HiSi, Bosch
· Lower priority / FFS: LGE, OPPO, Qualcomm, ZTE/SC, DOCOMO, CATT/GH, Sony, NEC, Apple
· First FFS: 
· What is the meaning of the timing to perform?
· Second FFS:
· UL or DL CAPC table? PQI mapping (PPPP) to priority classes?
· Why update to CAPC, CW adjustment, and energy detection threshold?
· Fourth FFS:
· Short control signalling transmission (SCSt) exception is per device according to ETSI BRAN regulation? 
· Other issues:
· To clarify the WID scope/scenario, in SL-U mode 1, whether gNB is capable of performing LBT on a shared channel and indicate the type of channel access to the scheduled SL UE?

FL comments and proposal:
· To clarify the meaning / intention behind “FFS the timing to perform” channel access modes can be related to a few issues as brought up by a few contributions. E.g.,
· Although the timing in which Type 1 LBT is performed by gNB or UE in NR-U is not specified (e.g., gNB is a central node that initiate the COT for shares with UEs or UE sometimes initiates COT for UL transmission), but since sidelink is a distributed system where the UE could be performing Type 1 LBT (long LBT) quite often and blocked by other SL UE’s transmissions. There are proposals to perform Type 1 LBT at a specific timing in a slot to mitigate this issue.
· When COT is shared by a UE, it is understood that the COT may not be usable/applicable to all other surrounding UEs. As such, for some UEs’ transmissions that are FDM’ed in a slot, some of them may be perform Type 2 LBT and others Type 1 LBT, and also CPE may be applied. Therefore, we should look into exactly the timing in which these LBTs / channel measurement are performed to see whether there is sufficient time for performing LBT, Tx-Rx switching, CPE length and maybe even take into consideration of inter-UE blocking and mutual blocking mentioned by Intel. In the end, likely we don’t need to specify anything related to the timing. But at least these aspects should be studied and discussed.
· As some companies are supportive of this FFS bullet, maybe they have other timing related issues in mind that they would like to bring to and discussed in the next meeting. So, I suggest that we keep this FFS bullet.
· @Intel, as explained in the above. I hope it is OK for you that we cover your mutual blocking issue using this FFS bullet, since so far you are the only company that has brought up this issue in RAN1. And I think it is worthwhile to discuss whether the sync error, propagation delay and transient period will affect the LBT timing and procedure. If necessary, we may even need to send an LS to RAN4 to look into these issues. Also this FFS bullet can also cover the timing of the measurement windows within an observation window in the LBT procedure should be changed compared to NR-U procedure, as suggested in your input.
· The second most commented topic is on the CAPC table. As mentioned in the background section, we need to address the PQI values used in the sidelink transmission / PC5 interface instead of 5QI values used currently in the CAPC tables. In PHY layer transmission, L1 priority (transmitted in SCI) is determined (based on priority information from UE higher layer), used for each transmission of SL channel / signals and encoded in SCI (PSCCH) for sensing purpose. There are currently 8 priority values provided the higher layer.  According to contributions submitted in this meeting, at least we have to update the CAPC table according to either PQI (which is more related to RAN2/SA domain) or L1 priority levels (referred as the PPPP levels in LTE sidelink). The other point that needs to be decided is either DL and/or UL CAPC tables from NR-U should be used as the baseline for the further update. Based on these points, I create a new FFS capturing the CAPC table related issues.
· Regarding the support of semi-static channel occupancy in Rel-18 for SL operation in a shared channel, as summarized in the above, some companies are in favour of supporting it while others think the priority should be on supporting the dynamic channel occupancy first. It is recommended to keep this as FFS.
· Other modifications:
· Incorporate some suggested changes based on the inputs and reasonings.
· Alignment of terminologies and use only the terminologies described in TS 37.213 (i.e., shared spectrum channel or shared channel, no FBE, no dynamic, channel occupancy).


Proposal 2 (II): Type 1 and Type 2 (2A/2B/2C) dynamic channel access procedures schemes from NR-U are supported for NR sidelink operation in a shared channel.
· FFS the timing and conditions for the actual channel access type(s) used for each SL channels and signals transmitted and based on COT sharing conditions (if supported)
· Including the inter-UE/mutual blocking issue and the timing of the channel measurement
· FFS any necessary update or enhancement to CAPC table, CW adjustment, energy detection threshold adaptation e.g., due to no and groupcast type 1 SL-HARQ feedback
· FFS whether UL CAPC or DL CAPC or both should be used as the baseline, and how sidelink priority levels (PQI or L1 priority) should be mapped to the 4 channel access priority classes
· FFS whether semi-static channel occupancy access mode for FBE can be also supported
· FFS whether short control signalling transmissions (SCSt) can be supported, the requirements to qualify and LBT type needed for this exception, and for which channel(s)/signal(s), including the feasibility, reliability and benefits
	Company
	Comments

	ZTE,Sanechips
	We would prefer to drop the type 1 in the second bullet given we believe type 2 also needs further optimization.
· FFS any necessary update or enhancement to CAPC table, CW adjustment, energy detection threshold adaptation e.g., due to no and groupcast type 1 SL-HARQ feedback

	LGE
	On the main bullet, since companies have different understanding on whether gNB can perform LBT or not, we need to add “at least for SL Mode 2 UE”. To be specific, as we know, Type 2 channel access procedure can be used after COT is initiated. So, if gNB cannot perform LBT, it is necessary to have feasibility study first for type 2 channel access for Mode 1 UE. 

On 2nd bullet, we may need to add groupcast type 2 SL-HARQ feedback as well, or remove whole examples. To be specific, in groupcast type 2 SL HARQ feedback, the TX UE determines ACK only if it receives ACK from all the RX UEs. On the other hand, in NR-U, if a gNB or UE receives at least one ACK for TB transmission(s), it can reset the CWS. If we reuse similar approach for groupcast HARQ feedback Option 2, we may need to change it as well. 

On 5th bullet, according to TS37.213, short control signalling seems a part of FR2-2 at least for NR-U. In this point of view, since the study will focus on FR1, we’d better to deprioritize this issue in this stage. 



Proposal for Week 2 Monday GTW session

FL comments/responses:
· @LGE, in regards to adding “at least for SL Mode 2 UE” in the main bullet, it is not really necessary at the moment, as we are just supporting these channel access procedures at a high-level. Also, the first FFS bullet could cover your intention as well. Furthermore, the UE may still perform Type 1 LBT to acquire a COT for transmission in mode 1 (e.g., when gNB’s COT has finished or transmitting other SL channels and signals). An FFS is added in the Proposal 2 to study COT sharing in mode 1.
For the SCSt, since there are quite some number of companies who would like to support it in Round 1, I think it is OK to have it here since it is just an FFS.
· @ALL, based to CableLab’s suggestion over the RAN1 email reflector, a sentence is added (with track changes ON) I also did some clear up in the proposal for easier reading. 

Proposal 2 (III): Type 1 and Type 2 (2A/2B/2C) dynamic channel access procedures, transmission gap and LBT sensing idle time requirements specified in TS37.213 for NR-U are supported for NR sidelink operation in a shared channel.
· FFS the timing and conditions for the actual channel access type(s) used for each SL channels and signals transmitted and based on COT sharing conditions (if supported)
· Including the inter-UE/mutual blocking issue and the timing of the channel measurement
· FFS any necessary update or enhancement to CAPC table, CW adjustment, energy detection threshold adaptation e.g., due to no and groupcast type 1 SL-HARQ feedback
· FFS whether UL CAPC or DL CAPC or both should be used as the baseline, and how sidelink priority levels (PQI or L1 priority) should be mapped to the 4 channel access priority classes
· FFS whether semi-static channel occupancy can be also supported
· FFS whether short control signalling transmissions (SCSt) can be supported, the requirements to qualify and LBT type needed for this exception, and for which channel(s)/signal(s), including the feasibility, reliability and benefits
Proposal for Round 3
FL comments:
· By the end of Week 2 Monday GTW session, the unstable parts of the proposal are in red text and especially those in the yellow highlighted sub-bullets.
· On sidelink PQI or L1 priority mapping to the 4 CAPC levels, some updates from the FL are done on top of the session chair’s version. I think it is the common understanding that the current mapping based on 5QI in 38.300 needs to be updated. The general consensus from the GTW is that it should be done by RAN2 or SA2. In this case, we should perhaps send an SL to both RAN2 and SA2 to ask them to carry out the mapping for SL. Let’s see what everyone’s view on this.
· On whether semi-static channel access procedures may or may not be supported, the main concern on supporting was related to the priority due to workload in RAN1. In this case, one compromise is to have another note that this work can be done after the dynamic channel access procedure is completed. Hopefully this can address the concern.
· On the last FFS for very-low power operation, some questions and requests for clarification were raised on the relevant regulation that allows this kind of operation, such that LBT does not need to be performed. The proponent company should provide further information and regulation that allows this operation, and for what kind of use cases / scenarios that this very-low power operation can be used.
· One reminder, as commented on the GTW, FFS does not mean something is guaranteed to be supported in Rel-18. There seem to be quite many FFS items related to channel access procedure. But this is natural since we are only in the first meeting and many aspects need to be resolved in the future. Try to focus on the big picture in this proposal and every other proposal in this AI and in other sidelink AIs. Slow progress will have severe consequences later.

Proposal 2 (IV):
Type 1 and Type 2 (2A/2B/2C) channel access procedures, transmission gap and LBT sensing idle time requirements specified in TS37.213 for NR-U are taken as baseline for NR sidelink operation in a shared channel.
· FFS conditions (timing, priority class, etc) for the actual channel access type(s) used for each SL channel and signal transmitted, and based on COT sharing conditions (if supported)
· FFS whether UL CAPC or DL CAPC or both should be used as the baseline, 
· FFS how the channel access priority classes apply to each SL channel and signal
· Note, sidelink priority levels (PQI or L1 priority) mapping to the 4 channel access priority classes may need to be discussed in SA2 or RAN2. [Send a LS to RAN2 and SA2]
· FFS handling of the inter-UE/mutual blocking issues 
· FFS any necessary update or enhancement to CW adjustment, e.g., due to no and groupcast SL-HARQ feedback
· FFS any necessary update or enhancement to energy detection threshold adaptation
· FFS when and under which conditions and scenarios semi-static channel access procedures may not be supported, if any
· Note: if supported, at least the NR-U limitations for semi-static channel access procedures apply
· Note: the work on defining semi-static channel access procedures is to be done after the dynamic channel access procedure is completed
· FFS whether short control signalling transmissions (SCSt) can be supported, the requirements to qualify and LBT type needed for this exception, and for which channel(s)/signal(s), including the feasibility, reliability and benefits
· FFS very-low power operation (e.g. total power less than 14 dBm)

	Company
	Comments

	InterDigital
	In the first bullet, we prefer to have only conditions without adding the “timing, priority class, etc”. Condition is more general and include all restriction that can be required for channel access type.

In the six bullet we prefer to remove the Note as we don’t want to down prioritize semi-static channel access at this stage. We prefer to study the conditions/scenarios of semi-static mode before prioritizing.

	Apple
	Would like to clarify “[Send a LS to RAN2 and SA2]”. Does this note means we will send LS after 109e, or later? 
For “FFS handling of the inter-UE/mutual blocking issues”, suggest adding “mechanism defined in NR-U CG-PUSCH can be used as a baseline”. 

	Qualcomm
	We are ok with the form of Proposal 2 (IV) with only one modification suggested:

In the third FFS for inter-UE/mutual blocking we propose to remove the word “issue”. Since a UE blocking another UE is just the LBT behavior, and it is not an “issue” per-se. This is highly tied with how resources are allocated and how they are accessed, as we display in the following example:

Example: In first TX 2 UEs try to get the full 20MHz of BW, if we try to “trivialize” LBT and make UEs to not block each other, then the UEs would experience a collision on the 20MHz transmission. In this case LBT blocking is actually beneficial and not an “issue”. Ultimately, we think that we should optimize channel access for the different scenarios (e.g. TDM or FDM) while not precluding optimizations for any of the cases. 

	OPPO
	Support.

For the mapping between PQI/L1 priority and CAPC, we think whether CAPC is determined by either PQI or L1 priority or both should be discussed. If there is agreement, the detailed mapping between PQI/L1 priority and CAPC should be discussed in RAN2/SA2. 

For semi-static channel access, we agree that it has lower priority than dynamic channel access. We can discuss dynamic channel access firstly.


	LGE
	First of all, for the last bullet, we’d like to add “in compliance to regulation requirement” since we need to further check the relation between very-low power operation and regulation. 

Regarding the FBE, it seems that some companies want to use it for IIoT. Meanwhile, IIoT item itself is ongoing discussion by using Uu link. We are not so sure whether or not we need to spend much time for multiple functionality for the same purpose. Moreover, for IIoT, we may need to further consider URLLC requirements, and it will make the discussion more complicated. In this point of view, we’d like to check further which scenario can be considered for FBE before deciding FBE is supported for SL-U. 
On the wording itself, I’m bit confused. Why we find non-applicable scenario? In my understanding, if FBE is supported, FBE is used when higher layer enables it. In this case, it seem more natural to find applicable scenario for FBE with SL-U. At least, we need to check whether SL-U can coexist with NR-U for FBE. To be specific, once SL-UE can coexist with NR-U in FFP, gNB may lose its control on the carrier since gNB may not know which resources will be used by SL UE. In this case, gNB’s scheduling with short LBT would not work properly due to the existence of SL-U, vice versa. It seems natural to remove “not” on FFS for FBE. 

	CMCC
	First, we still think “timing” should be removed since it is unclear how to specify the timing for LBT procedure, especially for type 1 mechanism.

For CAPC, we agree to send a LS to RAN2 and SA2, but as some companies’ comments, this mapping rule is only applicable for PSSCH transmission with SCH, for PSSCH without SCH and some other physical layer channels (e.g., the possible long format PSFCH), we should additionally define the exact CAPC values for them.

For FBE, we agree to put it in second priority since anyway LBE should be supported first.

We agree the FL’s comments that the “very-low power operation” needs more clarifications.

	China Telecom
	We are fine with FL proposal for the sake of progress. The related FFS can be further studied in next meeting.


	Intel
	For the first bullet, we support the text as is, and we prefer to keep the text within parenthesis, since this better explains what it is meant with “conditions”.

As for the following note within the sixth sub-bullet: 
”Note: if supported, at least the NR-U limitations for semi-static channel access procedures apply”, the term “limitations” is quite general and could be up to interpretation. In order to avoid later misunderstanding, we would prefer to have a clearer wording. In this sense, from our understanding, “limitations” refers to the fact that FBE in NR-U is limited to controlled environments, therefore the note should be reworded as follows:
”Note: if supported, at least the NR-U limitations for semi-static channel access procedures would be deployed in an unlicensed controlled environments as in NR-Uapply”,

For the last bullet, we agree with LGE that we should be specifying that this would be considered upon compliance to the related regional regulatory requirements, but also only upon identifying feasibility and useful scenarios and conditions. 


	Sharp
	On the first bullet, we share other companies’ view to remove “(timing, priority class, etc.)” to make it more general and agreeable.
On the second bullet, it is unclear why any LS to RAN2/SA2 would be necessary. They did similar things for NR-U, and are supposed to know even better than RAN1 on what should be done for the mapping of priority classes in SL-U (i.e. they don’t need RAN1 to remind them of this with an LS, even before they start the SL-U work).
On the fourth bullet, again, we should make it more general by removing the example.
On the sixth bullet, we don't think the second sub-bullet should be there. Given the overall workload of SL-evo in Rel-18, that sub-bullet is very close to excluding semi-static channel access from SL-U. 

	Fujitsu
	We are generally fine with the proposal. As for the “very-low power operation”, we agree that it may need more clarification and justification. 

	Panasonic
	We support the proposal. For CAPC, we see the detailed mapping between PQI/L1 priority and CAPC should be discussed in RAN2/SA. On the other hand, whether mapping should be used or not depends on the channels.  In NR-U, Type 1 channel access procedures for PUCCH transmissions is p=1 in 37.213. So CAPC of PSFCH should be also discussed in RAN1.

	Samsung
	We generally support the proposal. 
For the sub-bullet “Note: the work on defining semi-static channel access procedures is to be done after the dynamic channel access procedure is completed”, we are not sure if that’s good way to design for semi-static channel access procedures, since the completion of dynamic channel access procedure may be quite close to (or even after) the end of WI according to evolution history. 
We prefer to remove the note or simply say semi-static channel access procedures are deprioritized.

	vivo
	On semi-static channel access, it can be enabled whenever there is no other technology, e.g., in a closed personal area, game centre, factory, etc. The applicable scenario is clear, NR-U has already reached consensus on the scenario of FBE, which is baseline as stated in WID. On the other hand, the required changes/efforts to cooperate with existing mode-2 RA is smaller. Many issues identified for semi-static is same/also should be handled for dynamic channel access, which makes the efforts to additional support semi-static channel access even smaller and manageable.

Our concern is that the semis-static access will not be discussed and no progress for it. The modified version by FL is exactly our concern. We cannot accept the new note. If the concern is specification complexity, we should analyse whether we really need many spec. change or not. 

· FFS when and under which conditions and scenarios semi-static channel access procedures may not be supported, if any
· Note: if supported, at least the NR-U limitations for semi-static channel access procedures apply
· Note: the work on defining semi-static channel access procedures is to be done after the dynamic channel access procedure is completed


	ZTE,Sanechips
	Way forward on vivo's concern would be to say may or may not.
Our first preference would be to remove the FFS given we don't see any use cases. However given the GTW discussion last night, we are fine to compromise to the wording below. 
· FFS whether to consider very-low power operation (e.g. total power less than 14 dBm)


	Sony
	We support the proposal.
For the clarification, “a shared channel” in the main bullet should be changed to “a shared spectrum” as in the existing spec.
We are fine with all FFS points for the sake of progress.

	xiaomi
	We are generally fine with the proposal.
For the second bullet, we share the similar view with OPPO. We do not need to send LS now. RAN1 need to first agree on whether the CAPC is determined by PQI or L1 priority, then RAN2/SA2 can discuss the mapping rule according to RAN1 agreement.

	WILUS
	We are fine with this proposal in general. 
One thing as comment on the 1st bullet is that it does not need to mention such as “(timing, priority class, etc)”as conditions at this stage for the actual channel access type(s) used for each SL signal/channel and it seems fine to keep “conditions” itself in general since the detailed conditions can be discussed further in the future meeting.

	Spreadtrum
	We support the proposal generally.
For the first bullet, we prefer to remove “(timing, priority class, etc)” to make it more uncontroversial.
For the second bullet, we support to send a LS to SA2 and RAN2 after the agreement that CAPC is determined by PQI or L1 priority is achieved.
For the semi-static channel access procedures, we are fine with FL’s proposal, but we have the similar view with intel that “limitation” should be clarified.

	Nokia, NSB
	We are ok with the main bullet, which is anyhow the part that matters. Some comments on the subbullets:
· On sidelink priority level, we are not sure why LS is needed. Other WGs should be capable of progressing this on their own. 
· The bullet on semi-static channel access is a bit odd. It is up to the deployment to choose when and where to deploy the system. The same would apply to dynamic channel access too. Our preference is to remove the bullet altogether. 
· 

	Lenovo
	Support with modification on the FFS point on semi static channel access  

· FFS Study on when and under which conditions and scenarios for supporting dynamic and semi-static channel access procedures may not be supported, if any


	NEC
	Agree with the proposal, and the last bullet needs further clarification.

	Mediatek
	Generally fine to the proposal with the following comment
· For the 3rd bullet, in our understanding, the “inter-UE/mutual blocking” is not always a “issue” needs to be handled especially for the case that the UE will occupy integer number of 20 MHz.
· For the very low power operation, it has been supported in some regions for 5/6GHz spectrum, as summarized below:
· EU：ECC Decision (20)01 supports Lower Power Indoor (LPI) and VLP devices in 5925~6425MHz. VLP is specified for indoor/outdoor use with max EIRP 14dBm and max PSD -8 dBm/MHz.
· CN：VLP operation is supported at 5725-5850MHz with max EIRP 14dBm.
· US：So far, it only supports standard and/or LPI devices in 5945~7125MHz. However, it will issue a ruling about VLP device for hotspots and short-range application
Considering the low power operation for the commercial use case with the short-range communication, the low power operation may not cause any coverage problem issue. Instead, the low power operation can reduce the mutual interference to improve the spectrum efficiency. Additionally, the VLP operation provides the possibility for on-chip PA implementation to support the low cost/power devices which are dominated/required for the unlicensed spectrum usage. For VLP operation, it may also simplify the implementation since LBT operation may not be necessary. Thus, it is worth studying the potential spec impact and benefits of VLP operation for SL-U.

	DCM
	We support the proposal.
‘FFS how the channel access priority classes apply to each SL channel and signal’ is important since CAPC for some physical channel/signal should be determined in RAN1.
On FBE, we support to prioritize LBE.

	Fraunhofer
	We are supportive of the FL’s proposal and are fine to consider the FFSs for the next meeting.

	CATT/GOHIGH
	We are generally fine with the proposal except the sixth FFS. 
From our perspective, the yellow high-light “not” should be removed. The intention of this FFS should be further consider whether/when the semi-static channel access procedures may be supported. With the “not”, the main bullet will be contradictory with the first sub-bullet, which says “if supported, xxx”.
For the second sub-bullet of the sixth FFS, we share the similar view with Samsung that this note is too restricting and suggest revising it as “the work on defining semi-static channel access procedures is deprioritized.”

	Ericsson
	Regarding the bullet on priority levels, it should be clarified that RAN1 has to study whether to involve other WGs:
· FFS sidelink priority levels (PQI or L1 priority) mapping to the 4 channel access priority classes and whether it needs to be discussed in other WGs. 

Regarding the FFS on CW adjustment, we should clarify that GC-1 support is to be discussed:
· FFS any necessary update or enhancement to CW adjustment, e.g., due to no and groupcast SL-HARQ feedback, if supported.

Regarding LBE/FBE, we believe that we should not add all schemes from the start, but only if justified. Although our preference is to remove the word not, we would be OK with just having the note, but so that it is clear that the text in the note is not FFS but a clarification on how to address the FFS itself.

We do not understand the connection between very-low power operation and channel access. We prefer to remove the sub-bullet

	CableLabs
	· All timing and conditions shall be in line with TS37.213.
· Additionally we understand by ‘conditions’ the entire ‘eco-system’ related to Clear Channel Assessment (LBT, CAPC, Contention Window adjustment), since any change on any of these parameters will trigger changes on the other. We find challenging to treat the ‘content’ parameters in abstraction of CCA.
· Hence we do not support any changes in the timing and ‘conditions’ as stipulated by TR37.213
· We support DL and UL CAPC as defined by TS37.213
· WE do not support changes to CW adjustment (as defined by TS37.213)
If semi-static channel channel occupancy is supported, then it shall be bound by TS37.213 #4,3 restriction “Channel access procedures based on semi-static channel occupancy as described in this Clause, are intended for environments where the absence of other technologies is guaranteed e.g., by level of regulations, private premises, policies, etc.
· No changes to ED threshold. The ED threshold for 6GHz was subject to almost one year of negotiations to agree on EN301.893, between major players of 3GPP and IEEE802.11, in order to define an unified ED specification for both NR-U and 802.11ax. 
· Any ED threshold change will come against the actual ETSI EN301.893, IEEE802.11ax and NR-U TS37.213 specifications.

	Huawei, HiSilicon
	We are generally fine with the proposal, but have some comments as following.

Based on the WID, channel access mechanisms from NR-U shall be reused. So the related procedure including energy detection threshold can be reused directly and no further study is needed. Thus, we suggest to remove the “FFS any necessary update or enhancement to energy detection threshold adaptation”. Similarly, the last FFS related to very-low power operation does not obey the channel access procedure defined from NR-U and even not covered by the WID. So we think such an FFS is not needed.

On the “Note: the work on defining semi-static channel access procedures is to be done after the dynamic channel access procedure is completed”, we do not think this is a proper way to handle the discussion, companies can propose any topic they are interested and FL can summary and moderate the discussion based on companies contributions. It is not right, neither a typical RAN1 way to define the order of topic. What is worse, this may delay the progress for the whole topic, since companies may not converge on the dynamic channel access procedure timely and would leave no time for semi-static channel access procedures discussed. So we suggest to remove the note. 

To simplify the discussion, we think following bullets can be merge into one, for example, RAN1 can simply say that “RAN1 assumes the mapping between sidelink priority levels (PQI or L1 priority) and the 4 channel access priority classes will be handled in SA2 and/or RAN2”. And RAN1 can further design based on the assumption.
· FFS how the channel access priority classes apply to each SL channel and signal
· Note, sidelink priority levels (PQI or L1 priority) mapping to the 4 channel access priority classes may need to be discussed in SA2 or RAN2. [Send a LS to RAN2 and SA2]
 Therefore, we suggestion following changes on the proposal in green font.
Proposal 2 (IV):
Type 1 and Type 2 (2A/2B/2C) channel access procedures, transmission gap and LBT sensing idle time requirements specified in TS37.213 for NR-U are taken as baseline for NR sidelink operation in a shared channel.
· FFS conditions (timing, priority class, etc) for the actual channel access type(s) used for each SL channel and signal transmitted, and based on COT sharing conditions (if supported)
· FFS whether UL CAPC or DL CAPC or both should be used as the baseline, 
· FFS how the channel access priority classes apply to each SL channel and signal
· Note, sidelink priority levels (PQI or L1 priority) mapping to the 4 channel access priority classes may need to be discussed in SA2 or RAN2. [Send a LS to RAN2 and SA2]
· RAN1 assumes the mapping between sidelink priority levels (PQI or L1 priority) and the 4 channel access priority classes will be handled in SA2 and/or RAN2
· FFS handling of the inter-UE/mutual blocking issues 
· FFS any necessary update or enhancement to CW adjustment, e.g., due to no and groupcast SL-HARQ feedback
· FFS any necessary update or enhancement to energy detection threshold adaptation
· FFS when and under which conditions and scenarios semi-static channel access procedures may not be supported, if any
· Note: if supported, at least the NR-U limitations for semi-static channel access procedures apply
· Note: the work on defining semi-static channel access procedures is to be done after the dynamic channel access procedure is completed
· FFS whether short control signalling transmissions (SCSt) can be supported, the requirements to qualify and LBT type needed for this exception, and for which channel(s)/signal(s), including the feasibility, reliability and benefits
· FFS very-low power operation (e.g. total power less than 14 dBm)


	Transsion
	We are fine with the proposal in general. 
Regarding the note “the work on defining semi-static channel access procedures is to be done after the dynamic channel access procedure is completed”, we share the same concern as Samsung, vivo and Huawei that it may not the appropriate way to promote the standardization of FBE. Considering that the channel access procedure of FBE is a simplified version of LBE, we believe the standardization of FBE can be carried out simultaneously with that of LBE. This does not increase the standardization effort too much. Therefore, we suggest to remove the Note ”the work on defining semi-static channel access procedures is to be done after the dynamic channel access procedure is completed”.

	Broadcom
	Conditions (timing, priority class, etc) for the actual channel access type(s) used for each SL channel and signal transmitted should be based on TS 37.213. We do not support any changes to the ones specified in TS 37.213.

We support both DL and UL CAPC as a baseline (as defined by TS37.213).

We do not support changes to CW adjustment (as defined by TS37.213).

If channel access procedure based on semi-static channel occupancy is supported, then it shall be bound by the restriction described in Section 4.3 of TS37.213.

We do not support any changes to the ED threshold for the reason detailed by CableLabs above.

	Bosch
	We do not support the proposal with the newly added now:
· Note: the work on defining semi-static channel access procedures is to be done after the dynamic channel access procedure is completed
We prefer to remove it.
· FFS when and under which conditions and scenarios semi-static channel access procedures may not be supported, if any
· Note: if supported, at least the NR-U limitations for semi-static channel access procedures apply
· Note: the work on defining semi-static channel access procedures is to be done after the dynamic channel access procedure is completed
The remaining parts are Ok for us.

	Futurewei
	For the first bullet, for COT sharing conditions (if supported), since it is an FFS, we don’t think “(if supported)” is needed. We suggest remove it.

The FFS Inter-UE/mutual blocking is listed as an issue. We think it is a consequence of LBT procedure. We may not need this FFS. Or some clarification on how it is different from LBT is needed.

Also, regarding the dynamic and semi-static channel accesses, we can live with supporting both but giving dynamic more attention, but since when something is "completed" is debatable we suggest something like "is to be done on a best effort basis". We are OK with sending an LS.
 
Per WID, channel access mechanisms from NR-U are reused for sidelink unlicensed operation. The “very-low power operation” in the last FFS was not included in NR-U. We suggest to remove it.



Proposal before Week 2 Thursday GTW session

Summary of inputs from Round 3
· Remove (timing, priority class, etc): InterDigital, 
· Remove: InterDigital, CMCC, Sharp, WILUS, Spreadtrum, 
· Keep: Intel, 
· Semi-static channel access:
· Equal priority to dynamic channel access: InterDigital, Samsung, Sharp, vivo, ZTE/SC, HW/HiSi, Transsion, Bosch
· Lower priority to dynamic channel access: OPPO, LGE, CMCC, Nokia/NSB, DCM, Lenovo, CATT/GH, Ericsson, Futurewei

FL comments and responses
· Removed all FFS that are either not directly related to the main sentence and issues/topics that will anyway need to be resolved / considered during the discussions later.
· Removed sensing LS to SA2 and RAN2
· Removed “(timing, priority class, etc)”, since these are just examples. Anyway, all conditions should be discussed during the study.
· Regarding semi-static channel access, the view on whether it should be supported in RAN1 is quite divergent. My recommendation is to keep the wording from the end of last GTW but adding the note to work on this after the dynamic channel access is completed, as a compromise. This means, the WI cannot be completed without the work done for it.

Proposal 2 (V):
Type 1 and Type 2 (2A/2B/2C) channel access procedures, transmission gap and LBT sensing idle time requirements specified in TS37.213 for NR-U are taken as baseline for NR sidelink operation in a shared channel.
· FFS conditions (timing, priority class, etc) for the actual channel access type(s) used for each SL channel and signal transmitted, and based on COT sharing conditions (if supported)
· FFS whether UL CAPC or DL CAPC or both should be used as the baseline, 
· FFS how the channel access priority classes apply to each SL channel and signal
· Note, sidelink priority levels (PQI or L1 priority) mapping to the 4 channel access priority classes are to be discussed in SA2 or RAN2.
· FFS sidelink priority levels (PQI or L1 priority), channel and signal mapping to the 4 channel access priority classes. The discussion may involve other WGs.
· FFS when and under which conditions and scenarios semi-static channel access procedures may not be supported, if any
· Note: if supported, at least the NR-U limitations for semi-static channel access procedures apply would be deployed in an unlicensed controlled environments as in NR-U
· Note: the work on defining semi-static channel access procedures is to be done after the dynamic channel access procedure is completed



Proposal 2-1 (I):
· FFS whether to consider very-low power operation (e.g., total power less than 14 dBm) in compliance to regulation requirement
· EU: ECC Decision (20)01 supports Lower Power Indoor (LPI) and VLP devices in 5925~6425MHz. VLP is specified for indoor/outdoor use with max EIRP 14dBm and max PSD -8 dBm/MHz.
· CN: VLP operation is supported at 5725-5850MHz with max EIRP 14dBm.
· US: So far, it only supports standard and/or LPI devices in 5945~7125MHz. However, it will issue a ruling about VLP device for hotspots and short-range application


	Company
	Comments for Proposal 2 (V) and Proposal 2-1 (I)

	Intel
	We are generally OK with Proposal 2 (V), but we slightly prefer to keep the content within parenthesis, mainly to better clarify the meaning of “conditions”. We do not really understand if the companies proposing to remove it are against any of the conditions listed, or simply believe that this should be kept at this point as general as possible. 

FL: thanks for your understanding for the progress

As for the proposal 2-1 (I), we are in principle OK with the FFS, but would like to better understand the intended scenarios and use cases.
 

	LGE
	[bookmark: OLE_LINK92][bookmark: OLE_LINK93]For sake of progress, we are fine with Proposal 2 (V) and Proposal 2-1 (I)

	CMCC
	We are OK for Proposal 2 (V) and Proposal 2-1 (I).

	Fujitsu
	We are fine with the proposals.

	Xiaomi
	We are generally fine with the proposal.

	Vivo
	The proposal is not intended to prioritize either semi-static or dynamic channel access. The baseline operation and issue list for each channel access are the key points. Regarding the note for semi-static access, we think it is saying FBE study is not possible for this release, it is rather unfair. We insist that the note is not necessary. 

For the lower power operation, it can be used for wearable devices, we are open for further discussion

FL: As explained before, the note is there as a compromise.

	CATT/GOHIGH
	We are supportive of proposal 2 and proposal 2-1.

	Samsung
	We are generally fine with the proposals.

	ZTE,Sanechips
	Not sure on the intention of 2-1(I), ok for 2(V)

	Ericsson
	For proposal 2 (V):
We think that we should focus on studying scenarios where the semi-static channel access procedure actually works. Therefore, we propose to remove the word “not”.

FL: As explained before, the note is there as a compromise.

For proposal 2-1 (I):
It is not clear why do we to consider any special treatment for this kind of UEs. Splitting the work into several types of UEs will only increase the workload without any evident justification to have this proposal in channel access.

	Sharp
	Although we still don’t think the last note of proposal 2 should be there, we are fine with proposal 2 for the sake of progress.

FL: thank you 



Proposal for Week 2 Thursday GTW session

Proposal 2 (V):
Type 1 and Type 2 (2A/2B/2C) channel access procedures, transmission gap and LBT sensing idle time requirements specified in TS37.213 for NR-U are taken as baseline for NR sidelink operation in a shared channel.
· FFS conditions for the actual channel access type(s) used for each SL channel and signal transmitted, and based on COT sharing conditions (if supported)
· FFS whether UL CAPC or DL CAPC or both should be used as the baseline, 
· FFS how the channel access priority classes apply to each SL channel and signal
· FFS sidelink priority levels (PQI or L1 priority), channel and signal mapping to the 4 channel access priority classes. The discussion may involve other WGs.
· FFS when and under which conditions and scenarios semi-static channel access procedures may not be supported, if any
· Note: semi-static channel access procedure would be deployed in an unlicensed controlled environments as in NR-U
· Note: the work on defining semi-static channel access procedures is to be done after the dynamic channel access procedure is completed



Proposal 2-1 (I):
· FFS whether to consider very-low power operation (e.g., total power less than 14 dBm) in compliance to regulation requirement
· EU: ECC Decision (20)01 supports Lower Power Indoor (LPI) and VLP devices in 5925~6425MHz. VLP is specified for indoor/outdoor use with max EIRP 14dBm and max PSD -8 dBm/MHz.
· CN: VLP operation is supported at 5725-5850MHz with max EIRP 14dBm.
· US: So far, it only supports standard and/or LPI devices in 5945~7125MHz. However, it will issue a ruling about VLP device for hotspots and short-range application

Proposal for Week 2 Friday GTW session

	Company
	Comments

	Qualcomm
	Support

	Bosch
	Support

	FUTUREWEI
	We prefer not to consider the VLP as it was not part of NR-U. If there is very strong support to have the FFS we can accept it as an FFS.

	Intel
	We share same view as FutureWei, and we believe that this may extend the scope of this agenda item beyond its original intent. While scenarios and use cases, where this may be used or useful, are not yet clear to us, it is even less clear the amount of work and spec impact necessary. In this sense, we would like to highlight two points:
1. while VLP operation does not require LBT, it may still require other adaptivity mechanisms to preserve fair co-existence in the unlicensed band. In this matter, a feasibility study and an in-depth study of the related regulatory requirements may be needed, since this may diverge from what considered so far in NR-U in terms of channel access, and may also impact PHY design. 
1. As highlighted by other companies, even if this won’t require to define any new adaptivity mechanisms, we will still need to define and have special treatment for this kind of UEs while NR-U has been designed from the very beginning to be regional and regulation agnostic. 
For this reason, we prefer not to consider VLP operation at this point.

	MediaTek
	Support.
· During the study phase, we can have the wider scope as long as they are in the scope. 
· Similar to short control signaling mechanism, OCB exemption and FBE w/o WIFI, VLP in power domain should be considered as another approach to meet the regulator requirement (widely used or considered at least in EU/CN/US for the important 5/6GHz spectrum). 
· The VLP may make the design and implementation easier, more friendly for the IoT device and fast deployment. 
· VLP essentially may reduce the interference significantly due to the short communication range and more friendly for co-existence subject to the regulator requirements based on extensive studies. Besides, the latency/reliability may be also improved.
· VLP can apply for the important short-range communication use cases such as wearable devices, in-car communications, SL-based industry IoT. So it can make SL more competitive in terms of the cost and power consumption. 

	vivo
	Support

	 ZTE, Sanechips
	Echo Intel. Better not to have for now and can be discussed contribution driven.



FL comment:
· While there are some supports for this very low-power operation, some concerns on whether it is still within the scope of this objective/WI and the amount of work to enable this operation in terms of adaptive method.
· Since there is no wide / significant voice support for it in this meeting. It will be a low priority to be treated in the Friday GTW session, where evaluation methodology and mode 1/ mode 2 RA are something that have to be handled in this WI.

Proposal 2-1 (I):
· FFS whether to consider very-low power operation (e.g., total power less than 14 dBm) in compliance to regulation requirement
· EU: ECC Decision (20)01 supports Lower Power Indoor (LPI) and VLP devices in 5925~6425MHz. VLP is specified for indoor/outdoor use with max EIRP 14dBm and max PSD -8 dBm/MHz.
· CN: VLP operation is supported at 5725-5850MHz with max EIRP 14dBm.
· US: So far, it only supports standard and/or LPI devices in 5945~7125MHz. However, it will issue a ruling about VLP device for hotspots and short-range application

[CLOSED] Topic #3: Shared channel occupancy (COT sharing) and CP extension (CPE)
Background: 
NR-U supports COT sharing between UEs and gNB, i.e., a gNB can share a COT initiated by a UE for downlink transmission, and a UE can share a COT initiated by a gNB for UL transmission. When a gNB shares a COT initiated by a UE, the gNB may transmit a transmission that follows UL transmission after performing Type 2 LBT. When a UE shares a COT initiated by a gNB, once gNB has informed UE the resources for UL transmission within the COT, and UE will perform Type 2 LBT ahead of UL transmission. In general, such COT sharing is beneficial for reducing channel access delay and makes utilization of a COT more efficient, thus improving system performance.
The above same advantages of NR-U COT sharing also apply to sidelink scenario. In NR-U, a gNB can share a COT and indicate the COT structure to a number of UEs. Similarly, a sidelink UE, after initiating a COT, can also share the COT and indicate the COT structure to a number of sidelink UEs, thus enjoying the benefits of reduced channel access delay and improved resource utilization.
Based on contribution review in this meeting, most of companies (except 2) expressed their preference to support COT sharing in SL-U operation in Rel-18 and the performance of PSCCH/PSSCH transmissions in the unlicensed band will be greatly limited by performing only Type 1 LBT for every transmission if COT sharing is not supported. Since the COT sharing mechanism is already supported in NR-U and for future compatibility of operating mode 1 under NR-U gNB control, it is in our best interests to support COT sharing in SL-U. Further details, such as any restriction on the usage scenarios, cast type, whether a shared COT can be used by both mode 1 and mode 2 UEs, the COT forwarding effect, inter-UE coordination, COT structure, signalling contents and container when sharing COT to other UEs and gNB, etc can be further studied and discussed.
In NR-U, COT sharing is further aided by utilizing a CP extension (CPE), where it is used by the transmitter node to utilize the COT from being idle for too long and losing the access to the unlicensed channel to another RAT. In the current SL slot structure, there is always a gap symbol at the end of a slot for Tx/Rx switching (and switching to UL transmission with TA when UE is RRC connected to the network). For SCS = 15kHz and 30kHz which are supported in FR1, their symbol length is always greater than 25µs. For these cases, CPE is very useful in retaining the COT.  Also, in some contributions, it is mentioned that CPE can be also used to resolve inter-UE blocking. Therefore, it is recommended that CPE is supported in SL-U operation.

Proposal 3 (I): 
· UE-to-UE COT sharing is supported in NR sidelink operation in unlicensed spectrum (SL-U).
· FFS applicable SL channels and signals (e.g., PSCCH/PSSCH, PSFCH, S-SSB) for shared COT access
· FFS all other details in compliance to regulation requirement including any restriction on the usage scenarios, cast type, whether a shared COT can be used by both mode 1 and mode 2 UEs, the COT forwarding effect, inter-UE coordination, COT structure, signalling contents and container when sharing COT to other UEs and gNB, etc
· FFS whether gNB-to-UE COT sharing is supported in mode 1 for SL-U
· The principle of CP extension (CPE) from NR-U is supported for NR sidelink operation in unlicensed spectrum.
· FFS all remaining details including applicable scenarios, usage, PHY structure, etc.

	Company
	Comments

	InterDigital
	On the second sub-bullet, “COT forwarding effect” need to be clarified.

For the last sub-bullet on gNB-to-UE COT sharing, we think it is out of the scope of the WID. WID scope limited to Uu being in licensed, so there is no guarantee that the gNB can operate in unlicensed spectrum.

	Intel
	We have a few comments regarding the proposal:
1. As a general comment, we prefer to decouple the discussion of the CP extension and UE-to-UE COT sharing.
2. For the CP extension
· we think that more clarifications are needed before we can agree that the principle of the NR-U procedure could be supported. For instance what “principle of the CP extension” means?
In NR-U, the CP to apply is provided by the gNB, based on the knowledge of the TA and channel type to be used. But in SL, it is unclear how this “principle” would be applied, considering that transmissions in SL legacy design are based on DL timing. Furthermore, it is unclear whether the gNB can perform sensing in the unlicensed spectrum and determine what CP extension should be used, and furthermore serve as a coordinator. In addition, before agreeing on the CP extension, we believe that we should first discussion and converge on when and scenario where this is needed. 
3. For the UE-to-UE COT sharing, we are generally OK to enable this feature. However, we have a few comments:
· In the second bullet, we are not very clear on the meaning of some of the elements listed (i.e, the COT forwarding effect and inter-UE coordination) and it may be great if the FL could please comment and provide more descriptions/context. 
· Also in the list of restrictions, we believe that restrictions based on CAPC type should be also included since a UE initiating a COT with a given CAPC, may not share the COT with a UEs that have different QoS/traffic requirements.
· Also the list should also include whether a UE may be allowed to operate as either initiating or responding device at the same time, and the types of UEs for which sharing is allowed: for instance whether the COT sharing should be only limited to responding UEs within which the initiating UE is communicating, or this should be extended to any UEs.
· As InterDigital, we think that last FFS is out of scope.

	LGE
	We are fine with this direction. 

Again, according to “Uu operation for mode 1 is limited to licensed spectrum only” in WID, it does not say that gNB cannot perform NR-U for Uu link. The wording itself says that DCI format 3_0 or RRC signalling for mode 1 will be on licensed spectrum only. In this case, if gNB want, gNB can transmit DL transmission and UL reception for Uu link, but not for SL scheduling. This clarification is important, because if gNB cannot know the status of unlicensed band, gNB cannot schedule accurate SL resources. In this case, there is no need to support Mode 1 RA for SL-U. 

Considering coexistence between NR-U and SL-U, gNB-to-UE COT sharing could be efficiently used. Currently, we are fine with putting it as FFS. 

	OPPO
	1. For COT sharing: 
· For the last sub-bullet, we agree with InterDigital and Intel, it is out of scope
2. For CPE:
· It was used in NR-U. while the key difference between NR-U and SL-U is that all UL resource is controlled/scheduled by gNB. gNB can avoid inter-UE blocking by suitable scheduling and/or indicating corresponding CPE length to different UEs. While SL-U is distributed system. In mode 2, UE selects resource based on sensing and there is no central scheduler. FDM among UEs should be supported. If different UE in the same slot transmits CPE at different time, that will cause inter-UE blocking. Early CPE transmission will block other UE’s LBT procedure. Then we proposal to FFS whether and how to use CPE mechanism in SL-U.

· FFS whether/how to apply The principle of CP extension (CPE) from NR-U is supported for NR sidelink operation in unlicensed spectrum.
· FFS all remaining details including applicable scenarios, usage, PHY structure, etc.

	Futurewei
	We support the first bullet on UE-to-UE COT sharing in general. However, for the last subbullet, as we pointed out on GTW, according to WID, the mode 1 Uu link is on licensed band and gNB cannot transmit in unlicensed. Therefore, gNB cannot start a COT and share it. We propose to remove it. 
 
For the second bullet, there are other proposals to reduce the gap, e.g., using the guard symbol for PSSCH transmission (either repeat or rate matching with additional IR modulated symbols). We suggest discuss it in an independent proposal to include various methods for reducing the time gap between consecutive transmissions.
Proposal 3a (I): 
· Support one or more of the following methods to reduce the time gap between consecutive transmissions.
· Transmitting on the gap symbol
· The principle of CP extension (CPE) from NR-U is supported for NR sidelink operation in unlicensed spectrum.
· FFS all remaining details including applicable scenarios, usage, PHY structure, etc.

	Qualcomm
	· Support COT sharing between UEs, at least for PSFCH and PSCCH/PSSCH from responder to initiator, in both mode 1 and mode 2
· Support at least for unicast to the initiator, support also for groupcast/broadcast to a group of UEs including the initiator
· Support COT structure signaling, FFS its content and container
· FFS  whether and how COT sharing between gNB and UE can be considered in SL-U, and what means “gNB-to-UE COT sharing is supported in mode 1 for SL-U”
· Support CPE in SL-U
· Support CPE to close gaps in symbols #10 and #13 in slot structure for enabling long transmission bursts
· Support CPE to close the Tx gap during COT-sharing between UEs, where the responder can transmit after a Type 2 LBT
· Support CPE to enable micro-second transmission starting points to provision SL-U with the possibility of TDM operation of UEs, also providing intra-RAT collision protection. This is especially useful in two cases for first transmission (the protection of resource reservation is absent): a) when UEs allocate the full LBT BW and, b) in congested networks. Notably, case (b) is the case where many UEs try to select a few subchannels (even a small portion of the available LBT BW) and try to access with FDM, but they may collide anyway due to being in large number. In this case a form of prioritization via CPE (high priority class takes longer CPE and earlier starting point) may be beneficial to reduce collisions within SL-U.
· FFS using CPE to start transmissions early after completing a Type 1 LBT, as a filler to occupy the COT at symbol-level granularity to avoid other devices to jump-in and causing the loss of the COT.

	Panasonic
	For the 1st bullet, we are not yet clear which UE triggers a COT and the amount of the length to be informed when initiating a COT sharing among UEs.  We are ok to further study COT sharing among UE including usage scenarios, cast type, and so on as described in FFS. So instead of agreeing "to supported", "to study" or "working assumption" would be more proper. We support CP extension proposal. 

	CMCC
	Acceptable except the 3rd FFS.
[bookmark: OLE_LINK945][bookmark: OLE_LINK944]We are still not quite clear about how to support gNB-to-UE COT sharing because gNB can only work on licensed band in Rel-18, and only UE can initiate a COT in sidelink from our point of view, so we think more clarifications are needed.

	vivo
	Regarding the 2nd bullet, is the intention to include all aspects mentioned by papers? In our understanding, it is more constructive to list some clear action points for further study, e.g.,
· FFS all other details in compliance to regulation requirement including
· Condition for a UE to use a shared COT
· UE behaviour for a UE to use a shared COT
· Signalling contents and container when sharing COT to other UEs

Regarding 3rd bullet, for mode 1, we assume Uu is operating on licensed carrier, so we prefer to remove the following 
· FFS whether gNB-to-UE COT sharing is supported in mode 1 for SL-U

Regarding the CPE, we think the motivation to use CPE in NR-U is resolve the resource collision when a resource is scheduled to multiple UEs. We think this motivation is not suitable for SL resource selection. if CPE is used to fill the gap, we prefer to discuss this topic in 9.8.4.2, we hope FL re-coordinates this topic.
By the way, we agree the proposal of CPE

	ZTE, Sanechips
	Support in general.
We share similar view with InterDigital that ‘gNB-to-UE COT sharing’ is not in the scope the WI.
For COT sharing, since all the details are FFS, it is hard to list all the topics/issues here, to make less confusing, we prefer to remove the list,
· FFS all other details in compliance to regulation requirement including any restriction on the usage scenarios, cast type, whether a shared COT can be used by both mode 1 and mode 2 UEs, the COT forwarding effect, inter-UE coordination, COT structure, signalling contents and container when sharing COT to other UEs and gNB, etc

	Sharp
	We are in general fine with the main bullet. For the second sub-bullet, it is unclear what it actually means by “inter-UE coordination”; if it is referring to the Rel-17 feature with the same name, we don’t think it should be listed there. In fact we think at this stage it suffices to simply say “FFS details”. For the last sub-bullet we share LGE’s understanding. Moreover, we have one clarification for UE-to-UE COT sharing, i.e. whether the UE herein includes all transmitting UEs and/or responding receiving UEs.

	CableLabs
	We believe the Mode1 applicability to SL-U may require further clarifications. Until these clarifications will be provided, we do not see necessary to discuss COT sharing at this time.

Also, we consider COT sharing and CP extension as different topics, which should be discussed separately.

Any UE to UE COT sharing should follow a discussion concerning how this type of COT sharing could be assimilated to NR-U COT sharing mechanisms. Otherwise, this discussion may be premature.

	xiaomi
	We are generally fine with the proposal.
1.For the COT sharing, 
We share similar view with other companies that gNB-to-UE COT sharing shall not be supported.
2．For the CP extension (CPE), 
We also think CPE is useful for sidleink-U. However, we are not sure what is the exact meaning of “principle of CP extension (CPE) from NR-U”. We suggest to revise the bullet as:
· CPE is supported for NR sidelink operation in unlicensed spectrum.
· FFS details

	Lenovo
	Overall, we think that UE-UE COT sharing should not be coupled with CP extension.

For the first sub-bullet, if the intention is to define which SL signals/channels are allowed to be transmitted in a shared COT, we think the SL channels/signals as such may not be the important criterion, but rather if the content is data or control and whether the (or at least) one recipient is the COT initiating device. 
Since the Rel18 WID prohibits any specific optimization for Rel17 RA, the inter-UE coordination in the second sub-bullet can be removed as it is implicitly covered by the first sub-bullet. 

The third sub-bullet on the usage of gNB to UE COT sharing in mode 1 RA requires more clarification as the current WID prohibits transmitting SL grant using DCI format 3_0 using the unlicensed spectrum. 

The FFS part should capture the COT structure signalling, cast type of the COT sharing indicator, cast type transmission allowed within the shared COT, mechanism to transmit COT sharing to multiple destinations/Rx UEs, mechanism to select a COT donor UE by a COT recipient  (if there are multiple COT donors)

	NTT DOCOMO
	We support the two main bullets.
Regarding the 2nd FFS of COT sharing, if details are controversial, let’s remove the details (i.e. from ‘including ...’) since this is FFS. No need to consume time to discuss details of FFS.
For the 3rd FFS of COT sharing, the definition of ‘gNB-to-UE COT sharing’ is unclear for us. Before deciding remove or not, meaning should be clarified sufficiently.

	Spreadtrum
	We are fine with the proposal except the 3rd FFS about gNB-to-UE COT sharing. We also think it is not in the scope. 

	Fujitsu
	We support Proposal 3 in principle. As for “FFS all other details in compliance to regulation requirement including any restriction on”, we think “condition for a UE to use a shared COT” and “which COT can be shared if there are more than one shared COT” should be also included. Also, “the COT forwarding effect, inter-UE coordination” should be clarified.

	CATT/GOHIGH
	[bookmark: OLE_LINK2][bookmark: OLE_LINK1]For the 2nd FFS of UE-to-UE COT sharing, as mentioned by other companies, we think “COT forwarding effect” and “inter-UE coordination” are not clear and need to be clarified. Meanwhile, considering that only licensed gNB is involved in SL-U, sharing COT to the gNB is invalid and should be removed from the FFS.

For the 3rd FFS of UE-to-UE COT sharing, from our perspective, mode-1 related issues would better be postponed at this stage considering there are still many key topics that need to be discussed. Furthermore, the first bullet is about supporting UE-to-UE COT sharing, which has nothing to do with gNB-to-UE COT sharing. So, we suggest removing the 3rd FFS of the first bullet.

	Sony
	We support both bullets on UE-to-UE COT sharing and CPE.
The UE-to-UE COT sharing should be supported at least for PSFCH from receiver UE to transmitter UE.
We are open to keep FFS for gNB-to-UE COT sharing in the last sub-bullet at this stage.

	Samsung
	We are generally fine with the principle. 
For the third sub-bullet “FFS whether gNB-to-UE COT sharing is supported in mode 1 for SL-U”, our understanding is that gNB can acquire the information of COT from initiating UE and use the information for mode 1 scheduling, but there is no guarantee gNB can initiate a COT and share it to UE. So we think the current wording is inaccurate and suggest to modify it as: “FFS whether to support gNB acquiring information of a UE initiated COT gNB-to-UE COT sharing is supported in mode 1 for SL-U”. In our understanding such issue is within WID scope. We generally support the other FFS sub-bullets under 1st bullet regarding COT sharing.
For the second bullet regarding CPE, we support this direction but also think it can be discussed in a separate proposal.

	Nokia, NSB
	We support the initial proposal by the FL.

	Fraunhofer
	We are supportive of both the main bullets.
For the 2nd sub-bullet, it could just state “FFS all other details” and remove all the text after.
For the 3rd sub-bullet, our understanding is that the gNB can configure a resource pool in the unlicensed band, and use a DCI over the Uu on a licensed band to provide COT sharing details. If this is not possible, we are unclear on how Mode 1 operations can be supported for SL-U. 

	Transsion
	Regarding gNB-to-UE COT sharing, we prefer to remove this sub-bullet. The WID restricts Mode 1 Uu operation to occur only on licensed bands. This limits the SL UE to receiving DCI 3-0 or RRC signaling and transmitting PUCCH carrying SL HARQ feedback on the licensed spectrum. If gNB-to-UE COT sharing is supported, the SL UE need to receive DCI formats on unlicensed band. Receiving PDCCH on both licensed and unlicensed bands at the same time will significantly increase the implementation complexity of the SL UE.
Regarding CPE, CPE is not only applicable to COT sharing, but also beneficial to guarantee continuous transmission in SL-U. This is because CPE can reduce the gap between two consecutive transmissions. In addition, CPE can be applied to CG sidelink transmission to avoid collision.

	Ericsson
	For this proposal we have the following comments:
· We are supportive of the main bullet and propose to study the UE-to-UE COT sharing.
· We think that the applicability and details must be left FFS at this point
· CP extension can be studied as a detail too, although it is not clear to us whether it is necessary.

Proposal 3 (I): 
· UE-to-UE COT sharing is supported in NR sidelink operation in unlicensed spectrum (SL-U).
· FFS applicable SL channels and signals (e.g., PSCCH/PSSCH, PSFCH, S-SSB) for shared COT access
· FFS all other details in compliance to regulation requirements

	NEC
	We generally agree with the proposal, and hold the same view as mentioned above, the item“whether gNB-to-UE COT sharing is supported in mode 1 for SL-U” is out of the study scope.

	Mediatek
	We are generally fine with the proposal but with the following comments:
COT sharing
· For the 2nd sub-bullet, the actual meaning of “the COT forwarding” and “inter-UE coordination” should be clarified first.
· For the 3rd sub-bullet, we have the same opinion with InterDigital, Intel and OPPO, etc. It is out of the scope.

	Huawei, HiSilicon
	Support in general. 
COT sharing and CPE are both of the important enhancements in SL-U, and they are supported in NR-U and should be reused.
· For the first FFS of UE-to-UE COT sharing bullet, we do not see any justifications that certain channels/signals need to be excluded from COT sharing, and COT sharing is explained/verified by many companies that would be beneficial. So we think just a simple conclusion can be made to clarify all channels/signals can be applied for COT sharing, no further FFS. 
· For the second FFS of UE-to-UE COT sharing bullet, since the main bullet is define the principle of COT sharing between UEs, it is not related to gNB, so “and gNB” should be deleted.  “the COT forwarding effect” and “inter-UE coordination” have not been justified how to operate with COT sharing schemes and will complicate the whole design. So we prefer not to discuss them. 
· For the third FFS of UE-to-UE COT sharing bullet, as per WID, Uu signalling is only applicable on licensed band, and thus a COT cannot be initiated by gNB in unlicensed band. Considering sharing the unlicensed band with NR-U is not in the scope, so we suggest to delete this bullet 
Therefore, we suggest to have following changes on the proposal in red.
Proposal 3 (I): 
· UE-to-UE COT sharing is supported in NR sidelink operation in unlicensed spectrum (SL-U).
· FFS applicable SL channels and signals (e.g., PSCCH/PSSCH, PSFCH, S-SSB) for shared COT access
· Shared COT access is applicable for all SL channels and signals (i.e., PSCCH/PSSCH, PSFCH, S-SSB).
· FFS all other details in compliance to regulation requirement including any restriction on the usage scenarios, cast type, whether a shared COT can be used by both mode 1 and mode 2 UEs, the COT forwarding effect, inter-UE coordination, COT structure, signalling contents and container when sharing COT to other UEs and gNB, etc
· FFS whether gNB-to-UE COT sharing is supported in mode 1 for SL-U
· The principle of CP extension (CPE) from NR-U is supported for NR sidelink operation in unlicensed spectrum.
· FFS all remaining details including applicable scenarios, usage, PHY structure, etc.

	Broadcom
	The UE to UE COT sharing is a use case which was not covered by NR-U. If such a use case is to be considered by SL-U, then we request a related Study Item in order to understand the benefits and impact upon the coexistent traffic. We object considering this scenario without a proper study.

	Apple
	Support UE to UE COT sharing and CPE. 
For COT sharing, 
· Second bullet needs definition for “COT forwarding effect”. Also regarding “signalling contents and container when sharing COT to other UEs and gNB”, we do not see why sidelink COT can be shared with gNB. 
Third bullet is out of scope. “FFS whether gNB-to-UE COT sharing is supported in mode 1 for SL-U”. Even Uu link work in the same band, sidelink transmission sharing gNB acquired COT is not allowed in the regulation, as sidelink transmissions are not between initiator and responders within gNB acquired COT.

	WILUS
	We are supportive of two main bullets such as UE-to-UE COT sharing and CP extension. However, we are not sure whether or not the 3rd FFS sub-bullet in the 1st main bullet is within a scope of this WI considering Uu is limited in licensed.

	Bosch
	We are fine with the proposal but we need to clarify:
· What is exactly meant by COT forwarding?
· Whether 3rd FFS is withing the scope of this release.



Proposal for round 2
Summary of inputs from round 1 inputs:
· UE-to-UE COT sharing
· Main bullet (UE-to-UE COT sharing):
· CableLabs: UE to UE COT sharing should follow a discussion concerning how this type of COT sharing could be assimilated to NR-U COT sharing mechanisms
· Broadcom: UE-to-UE COT sharing should be a study item in order to understand the benefits and impact upon the coexistent traffic
· First FFS (applicable channels/signals): 
· HW/HiSi: to make all SL channels and signals are applicable in UE-to-UE COT sharing
· Second FFS (all other details and restrictions):
· The meaning of “COT forwarding effect” and “inter-UE coordination” are unclear
· restrictions based on CAPC type should be also included since a UE initiating a COT with a given CAPC, may not share the COT with a UEs that have different QoS/traffic requirements
· whether a UE may be allowed to operate as either initiating or responding device at the same time, and the types of UEs for which sharing is allowed
· Third FFS (gNB-to-UE COT sharing):
· Support (gNB is capable of LBT / performing NR-U in the shared channel)
· LGE, Fraunhofer, [Samsung], [Sony]
· Not support / out of WID scope
· InterDigital, Intel, OPPO, Futurewei, CMCC, vivo, ZTE/SC, xiaomi, Lenovo, Spreadtrum, CATT/GH, Transsion, NEC, MediaTek, HW/HiSi, Apple, WILUS, Bosch
· CP extension
· Main bullet:
· what “principle of the CP extension” means?
· we should first discussion and converge on when and scenario where this is needed
· COT sharing and CP extension as different topics, which should be discussed separately
· Other issues:
· Mode1 applicability to SL-U may require further clarifications. Until these clarifications will be provided, we do not see necessary to discuss COT sharing at this time.
· [bookmark: _Hlk103449111]Any UE to UE COT sharing should follow a discussion concerning how this type of COT sharing could be assimilated to NR-U COT sharing mechanisms.
· [bookmark: _Hlk103449198]The UE to UE COT sharing is a use case which was not covered by NR-U. If such a use case is to be considered by SL-U, then we request a related Study Item in order to understand the benefits and impact upon the coexistent traffic.

FL comments and proposal:
· @Sharp, on the question that you ask about “UE-to-UE” and whether the UE herein includes all transmitting UEs and/or responding receiving UEs, it is exactly why the long list of aspects is provided in the 2nd FFS.
· @vivo, thanks for some wording suggestion. It seems like many preferred to have a simple FFS rather than listing all potential aspects that we need to discuss about UE-to-UE COT sharing. In addition, the discussion on CPE is very closely tied together with channel access and resource allocation discussions as shown by Qualcomm and Transsion responses. This topic has been coordinated between FLs and decided it is better to be treated under this agenda, including all future structure design to avoid split and duplicated discussions in two AIs.
· @CableLabs, NR-U COT sharing is between gNB and UEs. If gNB is assumed not operating NR-U for sidelink mode 1 operation in Rel-18, then the UE would need to perform Type 1 LBT to obtain a COT for transmitting SL. Then in this case there is no NR-U COT sharing. UE-to-UE COT sharing can still apply to sidelink mode 1 and mode 2 operation without any dependency on NR-U COT sharing.
· @Broadcom, the concept of COT sharing between different transmitting nodes in NR-U is supported. The benefits and impacts studied during NR-U are already clear. As the current WID has captured that “Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation”, the UE-to-UE COT sharing for SL-U is bounded by the same regulation requirements.
· @All, to address common comments:
· As commented / explained by Qualcomm and Transsion, CPE can be used in conjunction with Type 1 and Type 2 LBT, and the usage can be very closely tied together with COT sharing. When discussing COT sharing operation, it is good to also discuss how CPE is used. For now, I have kept them in separate bullets.
· On the long list of aspects that should be considered during COT sharing discussion, the intention was bring to everyone’s attention of the list and the reasons behind them. Some may seem straight forward and some may be not obvious at first look. It seems like many preferred to have a simple FFS bullet rather than listing all potential aspects that we need to discuss about UE-to-UE COT sharing. I am fine to delete them. To answer some common questions, let me clarify the meaning / reasons why “COT forwarding effect” and “inter-UE coordination” were included:
· When a UE1 uses a COT from UE2, whether UE1 can indicate the same COT for communicating with UE3 when UE3 is not within the range of UE2 and UE1/UE2/UE3 are within or not within the same group?
· In inter-UE coordination, UE-A can be explicitly or implicitly trigger to respond to UE-B’s request with a set of resources during the resource selection process in UE-A. Another scenario is when UE-A responds in PSFCH to UE-B indicating a conflict. Are all these can be considered as part of COT sharing such that UE-A only needs to perform Type 2 LBT?
· Lastly, as it was discussed during Tdoc presentation in the first GTW session, the topic on whether gNB is capable of performing LBT (or having NR-U operation in the same shared channel as the SL operation) and indicate the channel access procedure to be performed by the UE should be also clarified in RAN1 to have a common understanding. So far, only a handful of companies have expressed their views. It is worthwhile to further discuss this aspect, and hence, a new FFS bullet is added.

Proposal 3 (II): 
· UE-to-UE COT sharing is supported in NR sidelink operation in a shared channel (SL-U).
· FFS applicable SL channels and signals (e.g., PSCCH/PSSCH, PSFCH, S-SSB) for shared COT access
· FFS all other details in compliance to regulation requirement including any restriction on the usage scenarios, cast type, whether a shared COT can be used by both mode 1 and mode 2 UEs, the COT forwarding effect, inter-UE coordination, COT structure, signalling contents and container when sharing COT to other UEs and gNB, etc
· The principle of CP extension (CPE) from NR-U is supported for NR sidelink operation in a shared channel.
· FFS all remaining details including applicable scenarios, usage, PHY structure, etc.
· FFS whether and how COT sharing between gNB and UE can be considered in SL-U, including 
· what is required on the gNB side to start a COT (e.g. perform LBT on the scheduling shared channel, DL data transmission, SSB, etc.) in order to share it with an SL-U UE to perform UE-to-UE communications
· whether to support gNB acquiring information of a UE initiated COT in mode 1 for SL-U

	Company
	Comments

	ZTE,Sanechips
	We would prefer the last FFS deleted given it's questionable whether gNB and UE COT sharing is in the scope. One may say the scope does not preclude the gNB operating in unlicensed band as well as licensed, yet this point can be further investigated when the functional part is completed for the WI.

	LGE
	On 1st bullet, since companies have different understanding on whether gNB can perform LBT procedure or not, which type of UE can initiate COT need to be further discuss. So, we’d like to add “FFS: whether Mode 1 UE or Mode 2 UE can initiate COT”. 

On the last bullet, I’d like to share our views further. The motivation and benefit of Mode 1 is that all the resources are under gNB’s control and gNB can coordinate all the transmissions in the carrier including DL, UL, an SL. Meanwhile, if gNB cannot perform LBE procedure or cannot indicate COT, resources are no longer under gNB’s control, so gNB cannot coordinate the resources. In this case, we do not need to support Mode 1 RA for unlicensed band. 

Meanwhile, in the previous email discussion, I found that some companies to suggest to consider COT duration for Mode 1 RA or to support DCI format 3_0 indicating channel access type. However, when gNB cannot perform LBT procedure on the unlicensed carrier, gNB does not know COT duration, and cannot decide which channel access type will be used by UE (actually, this indication is part of implicit COT sharing). Moreover, considering inter-operator scenario, we cannot say that it is always ensured that SL-U does not coexist with NR-U. 

	vivo
	We agree with ZTE, the last FFS on COT sharing between gNB and UE should be removed. The WID restrict that “where Uu operation for mode 1 is limited to licensed spectrum only”, Uu operation on licensed band means no LBT by gNB. 



Proposal for Round 3

FL comments/responses:
· @ZTE/SC, vivo, since not all company have the same understanding, further study and discussion is needed. By removing it, it does not mean everyone’s understanding is aligned, until an agreement or conclusion is reached on this aspect.
· @LGE, ALL, the suggested new FFS bullet is not really needed in my view. Even if gNB is capable of performing LBT and share the COT with UE in mode 1, the UE may still need to perform Type 1 LBT to acquire a COT for transmission (e.g., when gNB’s COT has finished or transmitting other SL channels and signals). I have included it for now and if others are fine with it. I also did some clear up in the proposal for easier reading. 

Proposal 3 (III): 
· UE-to-UE COT sharing is supported in NR sidelink operation in a shared channel (SL-U).
· FFS applicable SL channels and signals (e.g., PSCCH/PSSCH, PSFCH, S-SSB) for shared COT access
· FFS: whether Mode 1 UE or Mode 2 UE can initiate COT
· FFS all other details in compliance to regulation requirement
· CP extension (CPE) is supported for NR sidelink operation in a shared channel.
· FFS all remaining details including applicable scenarios, usage, PHY structure, etc.
· FFS whether and how COT sharing between gNB and UE can be considered in SL-U, including 
· what is required on the gNB side to start a COT (e.g. perform LBT on the scheduling shared channel, DL data transmission, SSB, etc.) in order to share it with an SL-U UE to perform UE-to-UE communications
· whether to support gNB acquiring information of a UE initiated COT in mode 1 for SL-U

	Company
	Comments

	InterDigital
	As we mentioned in the first round, we don’t think gNB operating in unlicensed spectrum is in the scope of the WID. The current WID clearly exclude the case of Uu using unlicensed spectrum. We cannot consider gNB operating in unlicensed without clear guidance from RAN.

We suggest the following modification:

· FFS whether and how COT sharing between gNB and UE UEs can be controlled by the gNB considered in SL-U, including 
· what is required on the gNB side to start a COT (e.g. perform LBT on the scheduling shared channel, DL data transmission, SSB, etc.) in order to share it with an SL-U UE to perform UE-to-UE communications
· whether to support gNB acquiring information of a UE initiated COT in mode 1 for SL-U



	Apple
	OK with the proposal

	Qualcomm
	We are ok with Proposal 3 (III) form, but we have two remarks:
· Keep the FFS on UE and gNB COT sharing as in Proposal 3 (III), it is unclear at this stage what can be done and we should discuss more.
· Remove the added FFS in red “FFS: whether Mode 1 UE or Mode 2 UE can initiate COT”, since Mode 1 AND Mode 2 UEs starting a COT is in-scope per the WID


	OPPO
	Support.

For the COT sharing between gNB and UE, we prefer to align the understanding of the WID scope firstly: whether gNB can work on shared channel in R18 SL-U scope. Such alignment would help companies to have common understanding. 

	LGE
	We’d like to change wording for the red parts by replacing “initiate” with “share”. To be specific, if gNB indicate channel access type for the scheduled SL transmission and/or remaining COT duration, the Mode 1 UE would not share its COT otherwise it will cause COT forwarding issue. 
If Mode 1 UE itself initiate COT duration and can share it to another UE, since gNB does not know how long the COT duration initiated by the scheduled UE, gNB can make collision by scheduling another transmission inside the COT. Or, gNB may need to conservatively avoid potential COT duration, and it will make the resource utilization inefficient. 

According to WID, I have questions for other companies. If the gNB transmits PDSCH or DL discovery on unlicensed band, is it Uu operation for Mode 1? If the gNB receives CG-UCI from another UE, is it Uu operation for Mode 1? Honestly, we do not think these are Uu operation for Mode 1. Moreover, if network want to support both NR-U and SL-U in the same carrier, do we need to restrict it to support with different gNB or different operator? To be, it is unnecessary restriction. 

	CMCC
	We suggest to remove the FFS in red “FFS: whether Mode 1 UE or Mode 2 UE can initiate COT” since we believe only UE can initiate a COT in SL-U,  after obtaining the resource from gNB or resource selection procedure, the UE can initiate a COT by using the resources to perform transmission regardless how the resource is obtained, so we think there is no need to put this FFS here.

And also, we are still not clear how “gNB-to-UE” COT sharing can be achieved since even though gNB can perform LBT on the unlicensed spectrum, it cannot perform transmission on it which is out-of-scope in Rel-18, then the channel cannot be occupied and further shared to UE, this will misalign the framework of COT sharing in NR-U. So, we prefer to remove the whole part of the last FFS.

	China Telecom
	We have the same understanding with OPPO. It may be needed to have alignment on whether gNB can work on shared channel in R18 SL-U scope. If gNB operating in SL-U is not in the Rel-18 scope, we agree to remove the FFS in red “FFS: whether Mode 1 UE or Mode 2 UE can initiate COT”.

	Intel
	We are generally OK with the proposal, but we thing that last bullet should be removed since this is clearly out of scope.
Also similarly as InterDigital, we believe that when discussing the UE-to-UE COT sharing procedure we should also discuss whether the gNB may or may not be able to serve as a coordinator across UEs. In this matter, we would like to slightly modify the text suggested by InterDigital:

· FFS whether and how the COT sharing between gNB and UE UEs can be controlled by the serving gNB considered in SL-U, including 
· what is required on the gNB side to start a COT (e.g. perform LBT on the scheduling shared channel, DL data transmission, SSB, etc.) in order to share it with an SL-U UE to perform UE-to-UE communications
· whether to support gNB acquiring information related to of a UE initiatinged a COT in mode 1 for SL-U


	Sharp
	On the second sub-bullet of the first bullet, was the intention actually “FFS: … can initiate COT sharing”? If not, then we don’t think the sub-bullet is necessary.

	Fujitsu
	Mode 2 UE should be able to initiate COT. Based on Proposal 5 (III), Mode 1 UE can perform Type 1 LBT. Therefore, it should be fine for Mode 1 UE to initiate COT.  If Mode 1 UE cannot initiate COT, is it considered letting gNB initiate a COT for a Mode 1 UE? If so, it may depend on the last FFS. Above all, we suggest to remove “FFS: whether Mode 1 UE or Mode 2 UE can initiate COT”.
As for the last FFS, we share a similar view on the need of alignment on whether it is within the scope.

	Panasonic
	We are generally OK with the proposal. When UE-to-UE COT sharing is supported, UE can initiate COT. Then “FFS: whether Mode 1 UE or Mode 2 UE can initiate COT” is not necessary. For the COT sharing between gNB and UE, gNB may operate NR-U and SL-U mode 1 in same carrier but gNB cannot receive PSCCH/PSSCH from SL UE. Then gNB can allocate resource for SL-UE by another Uu link but gNB cannot know whether COT is used by SL UE or not.

	Samsung
	1st bullet: For the red bullet “FFS: whether Mode 1 UE or Mode 2 UE can initiate COT”, in our understanding mode 2 UE should anyway be able to initiate COT. We prefer to remove it to avoid confusion.
In addition, in the main 1st bullet, we think it’s better to clarify whether UE-to-UE COT sharing is for dynamic mode channel access, or semi-static mode channel access, or both. The reason is that the specification impact and amount of work are quite different, so it’s beneficial to clarify it at the beginning stage.
2nd bullet: OK.
3rd bullet: Generally OK to study the FFS points, but we are unclear how could it be possible that gNB initiates a CO when Uu link is operating on licensed band. 

	vivo
	Regarding “FFS: whether Mode 1 UE or Mode 2 UE can initiate COT”, we think either UE can initiate the COT, no need for further study
· FFS: whether Mode 1 UE or Mode 2 UE can initiate COT

For the last FFS “COT sharing between gNB and UE”, the majority think this is not in scope of WID. We can either conclude it in this meeting, or require RAN1 plenary guidance, we do not think further RAN1 discussion in the following meeting is helpful for progress. 

	ZTE, Sanechips
	Similar views with OPPO, CMCC, and China Telecom. In our understanding, the text in WID “where Uu operation for mode 1 is limited to licensed spectrum only” means Uu operation always works on licensed band and LBT cannot be supported by gNB. We suggest removing the third bullet.

	Sony
	We agree to remove “FFS: whether Mode 1 UE or Mode 2 UE can initiate COT”. We also think both mode 1 UE and mode 2 UE can initiate COT.

	xiaomi
	We think the COT sharing between gNB and UE is out of WID, because the gNB only work on the licensed band.
 Moreover, we think both mode1 UE and mode2 UE can initiate COT, so we support remove “FFS: whether Mode 1 UE or Mode 2 UE can initiate COT”.


	WILUS
	We support this proposal with two main bullets except last bullet. At this stage, the last bullet should be removed if we cannot be sure whether or not the last FFS bullet is within a scope of this WI considering Uu is limited in licensed.

	Spreadtrum
	We prefer to remove the FFS in red “FFS: whether Mode 1 UE or Mode 2 UE can initiate COT”.

	Nokia, NSB
	We are fine with the proposal. We also agree with the comments questioning whether gNB-UE COT sharing is within the scope of the work. 

	Lenovo
	Following are the revision under the UE to UE COT sharing 
· FFS applicable SL channels and signals (e.g., PSCCH/PSSCH, PSFCH, S-SSB) , cast type for shared COT access and restriction if any 
· FFS: mechanism to transmit the COT sharing indicator to one or multiple UEs/destination ids
· FFS: mechanism for a COT recipient to select one COT sharing indicator/COT donor
FFS: support the necessity for shared COT termination indicator 

	NEC
	We generally agree with the proposal except for the last bullet. 

For the “COT sharing between gNB and UE” issue, we think the description “Uu operation for mode 1 is limited to licensed spectrum only” in WID aims to simplify the study of mode 1 and pursue a concise way to support gNB scheduling for SL-U without operation on unlicensed spectrum. Considering a specific case where gNB has no NR-U function on Uu, is it acceptable to improve gNB to support unlicensed spectrum operations, e.g., LBT and initial COT, to support mode 1 scheduling for SL-U? 

	Mediatek
	We are generally fine with the updated proposal with the following comments:
· We suggest that the FFS in red should be removed. For Mode 2, there is no doubt that the COT should be initiated by the UE. For Mode 1, we think the COT initiating ability should not be precluded for the UE.
· For the 3rd bullet, as many companies concerns, we also think it is out the current scope, and we support to remove the 1st sub-bullet, and remain the 2nd sub-bullet.

	DCM
	Support.
On ‘FFS: whether Mode 1 UE or Mode 2 UE can initiate COT’, we have same question/feeling with companies.

	Fraunhofer
	We are supportive of the FL’s proposal.
For the 3rd bullet, we support keeping the FFS. This is because according to the WID, although the Uu operation of the gNB is restricted to the unlicensed spectrum, it does not restrict the gNB from monitoring the unlicensed spectrum and coordinating resources via signalling over the Uu link in the licensed spectrum. This would permit the gNB to perform LBT, initiate or carry out COT sharing with other UEs to support Mode 1 UE functionalities.

	CATT/GOHIGH
	For the first bullet, we think the usage of COT information also need to be further discussed but missed in the current proposal. So we propose adding a new FFS: 
· FFS any restriction on the usage of COT information.
For the third bullet, we still think it is unclear how can a licensed gNB perform LBT. Hence, the whole FFS is suggested to be removed.

	Ericsson
	We should not distinguish SL procedures for Mode 1 and Mode 2. This has been the baseline until now for everything except resource allocation. 

In view of the scope of the WID and the limitations it places and the amount work that it would entail, our view is that we should remove the COT sharing between gNB and UE.

Proposal 3 (III): 
· UE-to-UE COT sharing is supported in NR sidelink operation in a shared channel (SL-U).
· FFS applicable SL channels and signals (e.g., PSCCH/PSSCH, PSFCH, S-SSB) for shared COT access
· FFS: whether Mode 1 UE or Mode 2 UE can initiate COT
· FFS all other details in compliance to regulation requirement
· CP extension (CPE) is supported for NR sidelink operation in a shared channel.
· FFS all remaining details including applicable scenarios, usage, PHY structure, etc.
· FFS whether and how COT sharing between gNB and UE can be considered in SL-U, including 
· what is required on the gNB side to start a COT (e.g. perform LBT on the scheduling shared channel, DL data transmission, SSB, etc.) in order to share it with an SL-U UE to perform UE-to-UE communications
· whether to support gNB acquiring information of a UE initiated COT in mode 1 for SL-U


	CableLabs
	Concerning the 1st bullet
· 1st FFS: we agree under the assumption that this is about one UE to one UE COT sharing. We do not agree with one UE to multiple UEs COT sharing.
· The 2nd FFS: RP-220300 (SL-U WID) precludes Mode 1 operation in unlicensed spectra. Hence this FFS is out of scope.
· The 3rd FFS doesn’t specify what regulation requirements shall be complied with, hence we can’t answer this FFS.
Concerning the 2nd bullet:
· Agree with the FFS
Concerning the 3rd bullet: 
· since Mode 1 in unlicensed spectra is precluded by the WID, the gNB to UE is out of scope

	Huawei, HiSilicon
	We are generally fine with the proposal.

For the FFS: whether Mode 1 UE or Mode 2 UE can initiate COT, mode1 and mode 2 is already supported based on the WID, so for UE-to-UE COT sharing, both RA schemes can be applied as well. Thus, we think a definite conclusion can be derived here and no further study is needed.

For the last FFS, it seems companies have different understandings about whether it is allowed for gNB to perform LBT for SL-U. Some companies think it is out of the WID, but others think the WID does not exclude gNB who is capable to perform LBT to do that. So we suggest RAN1 to align the understanding on this point first, and then to discuss whether gNB can share the COT (if group think gNB can perform LBT in SL-U).

Therefore, suggest changes in green font as below:
Proposal 3 (III): 
· UE-to-UE COT sharing is supported in NR sidelink operation in a shared channel (SL-U).
· FFS applicable SL channels and signals (e.g., PSCCH/PSSCH, PSFCH, S-SSB) for shared COT access
· FFS: whether both Mode 1 UE or Mode 2 UE can initiate COT
· FFS all other details in compliance to regulation requirement
· CP extension (CPE) is supported for NR sidelink operation in a shared channel.
· FFS all remaining details including applicable scenarios, usage, PHY structure, etc.
· FFS whether to consider gNB can perform LBT for SL-U and how COT sharing between gNB and UE can be considered in SL-U, including 
· what is required on the gNB side to start a COT (e.g. perform LBT on the scheduling shared channel, DL data transmission, SSB, etc.) in order to share it with an SL-U UE to perform UE-to-UE communications
· whether to support gNB acquiring information of a UE initiated COT in mode 1 for SL-U


	Transsion
	We generally fine with the proposal.
Regarding the second FFS in the first bullet, we propose to remove it. This is because for mode 2 operation, the UE can definitely initiate COT, otherwise for mode 2 operation, the UE will not be able to work in the shared carrier. For mode 1 operation, if UE cannot initiate COT, it means that only gNB can initiate COT. However, we observe that companies have different understandings on whether gNB need to perform LBT for SL-U. Therefore, we prefer the direction proposed by Huawei, which encourages companies to first harmonize their understanding of whether gNB need to perform LBT for SL-U. 

Proposal 3 (III): 
· UE-to-UE COT sharing is supported in NR sidelink operation in a shared channel (SL-U).
· FFS applicable SL channels and signals (e.g., PSCCH/PSSCH, PSFCH, S-SSB) for shared COT access
· FFS: whether Mode 1 UE or Mode 2 UE can initiate COT
· FFS all other details in compliance to regulation requirement
· CP extension (CPE) is supported for NR sidelink operation in a shared channel.
· FFS all remaining details including applicable scenarios, usage, PHY structure, etc.
· FFS whether and how COT sharing between gNB and UE can be considered in SL-U, including 
· what is required on the gNB side to start a COT (e.g. perform LBT on the scheduling shared channel, DL data transmission, SSB, etc.) in order to share it with an SL-U UE to perform UE-to-UE communications
· whether to support gNB acquiring information of a UE initiated COT in mode 1 for SL-U


	Broadcom
	“UE-to-UE COT sharing is supported in NR sidelink operation in a shared channel (SL-U)”  : we support this in the context of UE to single UE case. The 2nd FFS is out of scope as long as the current WID does not allow Mode 1 operation in unlicensed spectrum.

“FFS whether and how COT sharing between gNB and UE can be considered in SL-U” : COT sharing gNB to UE in SL-u (mode 1) is out of scope based on the current WID.


	Bosch
	We are inline to Ericsson comments, we should not distinguish between Mode 1 and Mode 2 (remove FFS). We also believe that considering gNB / UE CoT sharing may need to be discussed in the plenary first. It was agreed that Mode 1 operation is restricted to non NR-U gNB. Unless we have a very good mechanism to share a COT between gNB and UE in Mode 2 (which is not clear to us), we prefer to delete the last FFS.

· UE-to-UE COT sharing is supported in NR sidelink operation in a shared channel (SL-U).
· FFS applicable SL channels and signals (e.g., PSCCH/PSSCH, PSFCH, S-SSB) for shared COT access
· FFS: whether Mode 1 UE or Mode 2 UE can initiate COT
· FFS all other details in compliance to regulation requirement
· CP extension (CPE) is supported for NR sidelink operation in a shared channel.
· FFS all remaining details including applicable scenarios, usage, PHY structure, etc.
· FFS whether and how COT sharing between gNB and UE can be considered in SL-U, including 
· what is required on the gNB side to start a COT (e.g. perform LBT on the scheduling shared channel, DL data transmission, SSB, etc.) in order to share it with an SL-U UE to perform UE-to-UE communications
· whether to support gNB acquiring information of a UE initiated COT in mode 1 for SL-U

	Futurewei
	We do not think that COT sharing between gNB and UE is possible as the WID restricts gNB transmissions to Uu. A COT initiation requires a transmission after the successful LBT. Therefore, we suggest remove the last bullet for FFS. We may keep the second subbullet as an FFS

· FFS whether and how COT sharing between gNB and UE can be considered in SL-U, including 
· what is required on the gNB side to start a COT (e.g. perform LBT on the scheduling shared channel, DL data transmission, SSB, etc.) in order to share it with an SL-U UE to perform UE-to-UE communications
· FFS whether/how to support gNB acquiring information of a UE initiated COT in mode 1 for SL-U



Proposal before Week 2 Thursday GTW session

Summary of inputs from Round 3
· COT sharing between gNB and UE can be considered in SL-U within the scope of R18 SL-U WI
· Support: LGE, 
· Not support: InterDigital, Intel, Samsung, 
· Remove the bullet on “FFS: whether Mode 1 UE or Mode 2 UE can initiate COT”
· CMCC, Chain Telecom, Sharp, Fujitsu, Panasonic, Samsung, Sony, xiaomi, Spreadtrum, MediaTek, DCM, Ericsson, HW/HiSI, Transsion, Bosch.

FL comments and responses
· @Samsung, regarding COT sharing in semi-static channel access, since we have not yet agreed on semi-static channel access, it is better not to couple that issue/discussion here and leave the main bullet description as general as possible. Once semi-static channel access is supported, this bullet automatically applies.
· @ALL, there seem to be a common preference or understanding that gNB initiating COT and shares it with SL UEs is not within the scope of this WI. We can either study and consider this aspect further until the next meeting or make a conclusion already in this meeting. Since there are quite a few proposals to completely remove the FFS bullet on this issue, let’s try to make a conclusion now.

Proposal 3 (IV): 
· UE-to-UE COT sharing is supported in NR sidelink operation in a shared channel (SL-U).
· FFS applicable SL channels and signals (e.g., PSCCH/PSSCH, PSFCH, S-SSB) for shared COT access and any restrictions
· [bookmark: _Hlk103839593]FFS: whether Mode 1 UE or Mode 2 UE can initiate COT
· FFS all other details in compliance to regulation requirement
· CP extension (CPE) is supported for NR sidelink operation in a shared channel.
· FFS all remaining details including applicable scenarios, usage, PHY structure, etc.

[bookmark: OLE_LINK96]Proposal for conclusion (Option 1) or agreement (Option 2) 3-1 (I):
· Option 1: gNB initiating a COT and shares it with SL UE is not considered in Rel-18.
· Option 2: FFS whether and how COT sharing between gNB and UE can be considered in SL-U, including 
· what is required on the gNB side to start a COT (e.g. perform LBT on the scheduling shared channel, DL data transmission, SSB, etc.) in order to share it with an SL-U UE to perform UE-to-UE communications
· whether to support gNB acquiring information of a UE initiated COT in mode 1 for SL-U


	Company
	Comments for Proposal 3 (VI) and Proposal 3-1 (I)

	Intel
	We are OK with proposal 3(IV). Just small editorial: 
· in compliance to regulation requirement -> in compliance with the regulatory requirements

As for proposal 3-1, we prefer option 1, and believe that option 2 is out of scope considering the text (Uu operation for mode 1 is limited to licensed spectrum only) and interpretation of the WID. However, as previously mentioned, what is not clear to us (and apparently to other companies neither based on prior comments) is whether the gNB may or may not be able to perform sensing and presence detection within the unlicensed spectrum so that to be able to act as a coordinator for the UE-to-UE COT sharing. In this sense,  we believe that RAN1 should conclude on one of the following options:  
· Option-a: a gNB sends scheduling DCI on the licensed carrier, and can perform sensing on SL unlicensed carrier, but it is not allowed to transmit on the SL unlicensed carrier. 
· Option-b: a gNB sends scheduling DCI on the licensed carrier and cannot either perform sensing or transmit on SL unlicensed carrier. 
Our view in this regards is that gNB exclusively operate in licensed band and option-b should be assumed.  


	LGE
	[bookmark: OLE_LINK94][bookmark: OLE_LINK95]We are fine with Proposal 3(IV). 

Regarding Option 1, it is understood that a single gNB can still perform NR-U, but gNB will not use any information of unlicensed band achieved during the NR-U for SL-U. 
In this case, we are fine to go with Option 1 for compromise, but it is necessary to remind that COT duration is no longer used for gNB to schedule SL TX resources. Moreover, gNB  will schedule SL TX resources without knowledge of the unlicensed carrier. We need to keep in mind not to violate this consistency in the future discussion. 

One thing to clarify is that in option 1, it would be better to clarify that for both Mode 1 and Mode 2 SL UE. 

On Option 2, considering the maximum COT duration could be 2 or 3 msec, we think the last bullet is not feasible in terms of processing time budget. 

	CMCC
	We are OK for Proposal 3(IV).

For proposal 3-1 (I), we prefer option 1 since gNB-to-UE COT sharing is out-of-scope in Rel-18.

	Fujitsu
	We are fine with Proposal 3(IV). 
For Proposal 3-1(I), Option 1 is our understanding based on WID.

	xiaomi
	We support Proposal 3(IV).
For Proposal 3-1(I), we prefer option1, we also think option2 is out of WID.

	Vivo
	For Proposal 3-1 (I), our preference is option 1

	CATT/GOHIGH
	[bookmark: OLE_LINK5]For proposal 3, we still think the usage of COT information also needs to be further discussed but missed in the current proposal. So we propose adding a new FFS: 
· FFS any restriction on the usage of COT information.

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]For proposal 3-1, we support Option 1. As we commented before, it is unclear how can a licensed gNB perform LBT and initiate a COT, while a gNB operating in the unlicensed carrier is out of the scope of this WI. Therefore, it should not be considered in R18 SL-U.

FL: FFS on restriction is included in the first FFS bullet. That should cover the usage of COT information.

	Samsung
	We are OK with the principle Proposal 3 (IV) with one further comment. For the 1st bullet, we would like to clarify our previous comment in round 3 are not to show support or objection to COT sharing in semi-static channel access, but want to make the intention more clear. We don’t think all conditions/restriction/details in UE-to-UE COT sharing for dynamic mode channel access can be simply reused for semi-static mode channel access and vice versa. As mentioned by FL, the support semi-static channel access is not agreed yet, so we suggest to change it as:
Proposal 3 (IV): 
· UE-to-UE COT sharing is supported by dynamic mode channel access in NR sidelink operation in a shared channel (SL-U).
· FFS applicable SL channels and signals (e.g., PSCCH/PSSCH, PSFCH, S-SSB) for shared COT access and any restrictions
· FFS: whether Mode 1 UE or Mode 2 UE can initiate COT
· FFS all other details in compliance to regulation requirement
· [FFS whether/how to support UE-to-UE COT sharing for semi-static mode channel access] 
· CP extension (CPE) is supported for NR sidelink operation in a shared channel.
· FFS all remaining details including applicable scenarios, usage, PHY structure, etc.

FL: As explained earlier, by agreeing just “UE-to-UE sharing is supported by dynamic mode channel access …” as in the proposal, it applies to dynamic channel access. Once the semi-static channel access is agreed, the “UE-to-UE sharing is supported” would also automatically apply to the semi-static channel access case in my view. We don’t need to have separate agreement for it.

For proposal 3-1 (I), in our understanding, the current classification of gNB acquiring information of a UE initiated COT is inaccurate. gNB acquiring the information of UE initiated COT doesn’t mean that gNB is shared with the COT and gNB still will not transmit in the UE initiated COT. The key intention is to let gNB know status of the UE initiated COT and better schedules mode 1-based SL-U transmission. Therefore, we consider the sub-bullet more like a subset of Option 1 as follows:
Proposal for conclusion (Option 1) or agreement (Option 2) 3-1 (I):
· Option 1: gNB initiating a COT and shares it with SL UE is not considered in Rel-18.
· FFS whether to support gNB acquiring information of a UE initiated COT in mode 1 for SL-U
· Option 2: FFS whether and how COT sharing between gNB and UE can be considered in SL-U, including 
· what is required on the gNB side to start a COT (e.g. perform LBT on the scheduling shared channel, DL data transmission, SSB, etc.) in order to share it with an SL-U UE to perform UE-to-UE communications
· whether to support gNB acquiring information of a UE initiated COT in mode 1 for SL-U
And we support modified Option 1.

	ZTE,Sanechips
	Ok for 3(IV) only

	Ericsson
	Supportive of proposal 3.

Regarding the second proposal:
We are supportive of Option 1, we do not think gNB initiating a COT is within the scope of the WID and it should be removed.


	Sharp
	We support Proposal 3. On proposal 3-1, we are fine to follow majority companies’ interpretation of the WID.
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Proposal 3 (V): 
· UE-to-UE COT sharing is supported in NR sidelink operation in a shared channel (SL-U).
· FFS applicable SL channels and signals (e.g., PSCCH/PSSCH, PSFCH, S-SSB) for shared COT access and any restrictions
· FFS all other details in compliance with the regulatory requirements
· CP extension (CPE) is supported for NR sidelink operation in a shared channel.
· FFS all remaining details including applicable scenarios, usage, PHY structure, etc.

Proposal for conclusion (Option 1):
· Option 1: gNB initiating a COT and shares it with SL UE is not considered in Rel-18.
· FFS whether to support gNB acquiring information of a UE initiated COT in mode 1 for SL-U
· Option 2: FFS whether and how COT sharing between gNB and UE can be considered in SL-U, including 
· what is required on the gNB side to start a COT (e.g. perform LBT on the scheduling shared channel, DL data transmission, SSB, etc.) in order to share it with an SL-U UE to perform UE-to-UE communications
· whether to support gNB acquiring information of a UE initiated COT in mode 1 for SL-U

[bookmark: _Hlk103760313][CLOSED] Topic #4: Multiple channel access
Background: 
In NR-U downlink,
· Type A requires gNB to perform Type 1 LBT on each channel. 
· Type B requires gNB to perform Type 1 LBT on one of the multiple channels and sense other channels for at least a sensing interval 25µs before transmission, but with constraint that selection of channels should be at random or selection of the same channel should be no more frequent than once every 1 second.
In NR-U uplink,
· UE is either scheduled to start transmissions on channels initiated by gNB or perform uplink transmissions on configured resources, and it will only perform single-channel sensing procedure (Type 1 or Type 2) on a certain channel as indicated by gNB.
Similar to NR-U, simultaneous access to multiple unlicensed channels for SL transmission in more than one channels in the same slot from a UE is one of the main motivations of supporting SL operation in the unlicensed spectrum to support high data rate applications. Therefore, on the top-level principle, multi-channel access should be supported in SL-U from the beginning to take advantage of the full bandwidth of the unlicensed spectrum in 5GHz and 6GHz. The details on how to support this operation can be further studied.

Proposal 4 (I): 
· Sidelink transmission in multiple LBT channels / BWs in a slot is supported for NR sidelink operation in the unlicensed spectrum
· FFS whether the downlink (Type A and Type B) and uplink multi-channel access mechanisms from NR-U should be supported and how they are applied in SL mode 1 and mode 2 operation

	Company
	Comments

	InterDigital
	We are fine with Proposal 4.

	Intel
	We are fine with Proposal 4. 

	LGE
	We are fine with this direction. 

One more thing to clarify is that which mechanism is used for multi-channel transmission could be different depending on SL channel type. 

To be specific, in case of PSCCH/PSSCH, UE can transmit only one PSCCH/PSSCH in a time. It seem like UL transmission. On the other hand, in case of PSFCH, UE can transmit multiple PSFCH with different SL priority or CAPC in a time. It seems like DL transmission. 

	OPPO
	We are fine with Proposal 4.

	Futurewei
	We are ok with the proposal.

	Qualcomm
	We support SL transmissions in multiple LBT channels, and we support further studying multi-channel LBT, both Type A and Type B, and their potential application for mode 1 and mode 2.

	Panasonic
	We are fine with Proposal 4.

	CMCC
	Comments.
We think we should first define UE resource allocation/selection behaviour, if UE can only be allocated/select resources within a single RB set, there is no need to discuss the multiple LBT BWs operation. 
BTW, we think even for NR-U uplink, the transmission can be performed only when all the LBT BWs are successfully accessed, not only a certain one among them.

	vivo
	We support the proposal
[vivo2] 
For now, the time domain granularity can be pending, since slot structure may be changed based on outcome of 9.8.2.  also, the DL/UL to be baseline can be down selected.
· Sidelink transmission in multiple LBT channels / BWs in a slot is supported for NR sidelink operation in the unlicensed spectrum
· FFS whether the downlink (Type A and Type B) and/or uplink multi-channel access mechanisms from NR-U should be supported and how they are applied in SL mode 1 and mode 2 operation

	ZTE, Sanechips
	Support in general

	Sharp
	We are in general fine with the proposal. As a general comment, we propose to reuse the exact terms established in NR-U agreements, e.g. “LBT channels / BWs” => “LBT bandwidths”. And we propose to remove “in a slot” to avoid unnecessary debates not directly related to multi-channel transmission.

	xiaomi
	 We are fine with the proposal.	

	Lenovo
	We support the proposal 4

	NTT DOCOMO
	Support this proposal. 

	Spreadtrum
	We support the proposal.

	Fujitsu
	We are fine with Proposal 4.

	CATT/GOHIGH
	We are fine with Proposal 4. 

	Sony
	We are fine with Proposal 4.

	Samsung
	We are fine with proposal 4.

	Nokia, NSB
	We support the proposal.

	Fraunhofer
	We are supportive of the FL’s proposal.

	Transsion
	We are fine with Proposal 4.

	Ericsson
	We are supportive of sidelink transmission in multiple LBT channel/BWs in one slot to be considered in this release. However, we think that the FFS bullet restraints too much the scope of the discussion at this point of the release. We propose to modify the FFS bullet to give a more general FFS description, e.g., FFS details on SL transmissions in multiple LBT channel/BWs in a slot.
Given the restrictions on CA in the WID, we think it is clear that this corresponds to wideband mode.
Proposal 4 (I):
· Sidelink transmission spanning multiple LBT channels / BWs (i.e., wideband mode) in a slot is supported for NR sidelink operation in the unlicensed spectrum
· FFS details

	NEC
	We are fine with the proposal.

	Mediatek
	We are fine with the Proposal.

	Huawei, HiSilicon
	We are generally fine with Proposal.

	Apple
	OK with the proposal

	WILUS
	We support the Proposal 4.

	Bosch
	We are fine with the proposal. We also prefer to have FFS for details (only), i.e., FFS details.



[bookmark: _Hlk103451827]Proposal for email endorsement
[bookmark: _Hlk103328782]Summary of inputs from round 1 inputs:
· Support / OK with Proposal 4 (I): InterDigital, Intel, LGE, OPPO, Futurewei, Qualcomm, Panasonic, vivo, ZTE/SC, Sharp, xiaomi, Lenovo, DOCOMO, Spreadtrum, Fujitsu, CATT/GH, Sony, Samsung, Nokia/NSB, Fraunhofer, Transsion, Ericsson, NEC, MediaTek, HW/HiSi, Apple, WILUS, Bosch [32]
· Dependent on whether resource allocation/selection is allowed across the RB_set: CMCC

FL comments/responses:
· @LGE, thank you for bring up multi-channel access could be different / possible depending on SL channels / signals. This aspect can be further discussed as part of the FFS bullet.
· @CMCC, resource allocation/selection behaviour could be also dependent on whether multi-channel access is supported or not. If multi-channel access is allowed, then resource allocation/selection may be updated to enable multiple RB_set. If not allowed, then no resource allocation/selection update is needed. Based on majority of inputs in the last round, it seems like we can first agree on supporting multi-channel access. The next step is we can further determine whether and how to update the resource allocation / selection across the RB_set. For the second point, please refer to Ericsson’s comment to just use a simple “FFS details”. I believe this covered everything including your point on SL transmission only when all LBT BWs are successful. 
· @vivo, I understand your point due to multiple starting positions in a slot is not yet clear, but if we remove “in a slot” then others can interpret the proposal to be in different slots. In this interpretation, naturally it should be supported. To address your concern, how about adding the word “concurrently” in the proposal to ensure we are referring to the case when the UE is transmitting at the same time in multiple LBT channels / BWs? For the second point, please refer to Ericsson’s comment to just use a simple “FFS details”.
· @Sharp, please refer to my reply to vivo just in the above regarding your second point. On the first point, it is updated in the updated proposal.
· @Ericsson, done. Note that, the term “wideband mode” is not used in NR-U spec (38.213) although it may be a common used term during discussion.
· @ALL, please further checking the following updated proposal addressing all comments from the last round. Please comment ONLY IF YOU HAVE CONCERN/OBJECTION to save you from typing and to make this document shorter.

Proposal 4 (II): 
· Sidelink transmission in multiple LBT channels / BWs bandwidths (e.g., wideband mode) concurrently in a slot is supported for NR sidelink operation in the unlicensed spectrum
· FFS details whether the downlink (Type A and Type B) and/or uplink multi-channel access mechanisms from NR-U should be supported and how they are applied in SL mode 1 and mode 2 operation

	Company
	Comments

	Samsung
	We are ok with the spirit of the proposal, but the wording needs improvement in our understanding.  
The key of the discussion is on whether to support multi-channel access procedure for SL-U, and we support so. The channel access procedure aspect is not reflected in the main bullet, and purely talking about SL transmission over multiple channels seems not within the scope of this AI (but in PHY frame).  
Also “in a slot” is not needed. The key is how to initiating channel occupancy on multi-channel, so “in a slot” seems not accurate.  
Lastly, we are not sure what type of enhancement is considered, but it should be emphasized that existing multi-channel access procedures are the baseline to study from (which is aligned with the WID), and any enhancement should consider complying with regulation.  
Based on above, we have the following suggestion as a revised proposal, trying to use spec language (not tracking changes for a clear view): 
Proposal 4 (II) – Revised by Samsung:
· Channel access procedures for transmission(s) on multiple channels are supported for NR sidelink operation on the unlicensed spectrum
· Note: Type A and/or Type B DL multi-channel access procedures and/or UL multi-channel access procedures are considered as baseline for study, and enhancement for further study shall comply with regulation

	Intel 
	While we are OK with the spirit of the proposal, we have a few concerns:
· since this would be our first agreement, and we have not yet agreed on which LBT types will be supported in NR-U SL, and whether the same definition of LBT BW from NR-U will be re-used, it would be better to define what LBT BW means. Perhaps, if we all have the same understanding, a simple note could be added below the initial proposal indicating that the “the definition of LBT bandwidth is the same as that in NR-U for FR-1”;
· We agree with Samsung’s comments, and that “in a slot” is not needed since here we are discussing how to acquire a COT in a multi-carrier case, but we are OK with keeping the FFS since this is our first discussion and we have not yet had time to identify and discuss possible issues. 
Also, we are generally OK with Samsung’s revised proposal, but we prefer to translate the note into a more general FFS, given that; i) once again type A /type B imply that type 1 and type 2A LBTs are used in NR-U SL, while we have not yet agreed on it; ii) the note seems to imply only dynamic channel access mode is supported; and iii) as indicated above this is our first discussion and we have not yet had time to identify and discuss possible issues.

	LGE
	Regarding Samsung’s comments for WID, we do not think that SL transmission on multi-channel violate the current WID. In this point of view, we prefer to keep FL’s original proposal. It seem necessary to support SL transmission on multi LBT BW to increase data rate for commercial use cases as per WID.
Regarding Intel’s comment on the definition of LBT BW, we think the same definition of NR-U is reused. If we define new LBT BW for SL, WI needs to be updated to include relevant RAN4 work. However, currently, I cannot find the relevant RAN4 work, so I think reusing those of NR-U is a common understanding.
According to NR-U, Type A or Type B targets the case when gNB transmits DL transmission(s) in the same time. So, we need to keep "in a slot". For SL transmission(s) in different time, UE will access each channel independently. In our understanding, that is not a target of this proposal.
I think minor change is needed for main bullet. That is to add “(s)” after SL transmission to cover the case when UE transmits multiple PSFCHs simultaneously.  According to WID, simultaneous multiple PSSCH transmissions in the same time will not be allowed.

	Ericsson
	We are fine with the proposal and would prefer avoiding discussion regarding “in a slot”.  All we need to say at this point is that the transmission is simultaneous on those multiple channels.

 Proposal 4 (II):  
1.  Sidelink transmission in multiple LBT bandwidths (e.g., wideband mode) simultaneously is supported for NR sidelink operation in the unlicensed spectrum 
0.  FFS details 

To conclude, a comment on priorities. It is great to have agreements on any topic and we should move quickly on the topics that are not controversial. But it is a bit strange to start R18 with an agreement on transmission over multiple channels when there is nothing else in place 😊

	MediaTek
	We support the proposal in principle. Considering the comments above and the WID description, we may have the following updates on the proposal: (To be noted, except for the yellow part, the other words are actually from the WID with common understanding.)
Proposal: 
Support sidelink channel access mechanism to enable sidelink transmission over the multiple LBT sub-bands simultaneously for a UE in the unlicensed spectrum based on regional regulation requirement and use the existing channel success schemes from NR-U as a starting point
1. FFS: details

For the details, we may list them during the discussion for information but may not list them for the agreement in this meeting.

For details, there could be some issues for further discussion later based on our understanding:
1. Whether one TB or multiple TBs are transmitted over multiple LBT sub-bands for a UE.
1. Whether the number of LBT sub-bands can be non-contiguous.
1. Whether to have the single LBT counter or multiple LBT counters for access over multiple LBT sub-bands.
1. Etc.

	vivo
	We support wording Ericsson, where “in a slot” is removed. We are favor of the simple proposal by FL, high level agreement is beneficial for quick progress.

	Sharp
	We support the version from Ericsson. “sidelink transmission” is a term well specified since Rel-16, so we don’t see any chance of ambiguity in removing “in a slot”. In our view it is actually more accurate to say “A sidelink transmission spanning multiple LBT bandwidths …”, but we fine to follow Ericsson’s version.

	CATT/GOHIGH
	We are supportive of the proposal by the FL. Also, we can accept the main bullet proposed by Samsung. However, considering that we haven’t reached any agreement regarding channel access mechanism, a general FFS may be more appropriate at this stage, as mentioned by Intel.
Furthermore, we also propose to focus on the detail of other essential issues such as dynamic channel access mechanism and COT sharing in the following few meetings after we reach this early agreement. The details of multi-channel access mechanism can be discussed after the overall procedure of single-channel access mechanism is clear.

	InterDigital
	We support the revised proposal from Samsung. 

For now we should focus on channel access/transmitting on a single LBT sub-band. Simultaneous SL transmissions in multiple available LBT sub-bands can be discussed later. 

	Huawei, HiSilicon
	We are fine with the direction of the proposal. Multi-channel access can be applied to achieve the broader bandwidth to adapt to the high date rate service, e.g. the XR service.

On the main-bullet, we prefer the change from Samsung, since it more clearly claims the motivation to have the proposal, i.e. support channel access on multiple bandwidths for SL-U.

On the sub-bullet, we also share the views with companies that it should contain more specific guidance to help the further study. Based on the description in the WID, channel access procedure from Rel-16 NR-U shall be reused. So no matter DL or UL multi-channel access is reused, no further enhancement is needed. The only remaining issue would be which procedure, DL or UL, should be reused for Rel-18 SL-U. 

Therefore, we suggest following changes on the revised version from Samsung.
Proposal 4 (II) – Revised based on Samsung’s version: 
· Channel access procedures for transmission(s) on multiple channels are supported for NR sidelink operation on the unlicensed spectrum 
· Note: Type A and/or Type B DL multi-channel access procedures and/or UL multi-channel access procedures are considered as baseline for study, and enhancement for further study shall comply with regulation
· FFS which multi-channel access procedure specified in Rel-16 for NR-U, DL or UL, is reused for SL-U

	Transsion
	We support the revised proposal from Ericsson in general. 
However, considering that the proposal mainly applies to wideband operation and that "LBT bandwidth" is not explicitly defined in the specification, we propose to change "LBT bandwidth" to "RB set".

Proposal 4 (II): 
1.  Sidelink transmission in multiple RB sets (e.g., wideband mode) simultaneously is supported for NR sidelink operation in the unlicensed spectrum 
0.  FFS details 


	Futurewei
	We support the updated proposal 4(II) from FL which is general enough. We are also ok with the minor update of removing “in a slot” suggested by other companies.


	Qualcomm
	We are in general ok with the spirit of the proposal, though we propose the following modifications to the FL updated version:
· Channel access procedures for sSidelink transmission(s) in multiple LBT  bandwidths (e.g., wideband mode) concurrently in a slot is are supported for NR sidelink operation in the unlicensed spectrum 
·  FFS details 
Specifically, we motivate our suggestions in the following:
1. “Channel access procedures for…” is proposed to be added, optionally. By following the line of thoughts of Samsung and Huawei, we believe that this bullet should serve the purpose of indicating procedures to be used to clear multiple LBT bandwidths.
1. In “transmission(s)”, the “(s)” is proposed to be added for two reasons:
1. Following the line of thinking of LGE: In the case of PSFCH, the UE can transmit multiple PSFCH in a given time
1. Following the line of thinking of Mediatek: We should not preclude in this phase the possibility of adopting the Rel-16 NR-U gNB behavior to multi-channel access, that is, the gNB after clearing the multi-channel LBT can transmit multiple TBs via multiple PDSCHs to different destination UEs. We believe it would be beneficial to study further  the possibility for an SL-U UE to transmit multiple PSSCHs to multiple destination UEs. We understand that this would be contingent to UE implementation (which may not support it), still, we believe it should be FFS.
1. We are ok in leaving studies for this sub-topic generically included in the “FFS details” to not block early agreements
1. We propose the removal of “e.g. wideband mode” or at least a clarification of what it does mean, since a “wideband mode” is neither defined nor agreed. As per our comment 2.b above, we believe we should not preclude the SL-U UE to perform (potentially narrowband) separate transmissions to different UEs after performing a multi-channel access.
1. For the removal of “concurrently in a slot”, we believe that it unnecessarily restricts the scope of transmission actions, which we would like to keep open for FFS as we mention in our comment 2.b above. 
1. Furthermore, we do not support proposals for adding the word “simultaneously”, since there is no reason to polarize the proposals towards UE all-or-nothing versions of multi-channel access.

	DCM
	We support the FL’s proposal.
At the same time, updates by Ericsson or Transsion seem to be OK.
We do not prefer Samsung’s/HW’s wording since whether the proposal means wideband operation or not is unclear. For example, TX is performed in LBT channel A at slot n, and another TX is performed in LBT channel B at slot n+1; this case is also included, which is not wideband operation. We prefer concrete proposal (i.e. proposals based on FL version).



Proposal for round 2
Main comments:
· Wording improvement on the meaning/intention of “in a slot” and it is not needed
· Considering that we haven’t reached any agreement regarding channel access mechanism, a general FFS may be more appropriate at this stage

FL comments/responses:
· For the main bullet, regarding “in a slot”, after double checking 37.213, I tend to agree with Samsung, Intel and others that it is better to reuse the language from the spec “channel access procedures for transmission(s) on multiple channels”.
· It is FL’s understanding that as long the UE acquires COT in multiple channels and COT duration overlaps in time, the UE is allowed to transmit simultaneously on multiple channels.
·  A note is added to clarify the definition of a channel, instead of using terms like LBT channel / bandwidths or others which cannot be found in 37.213.
· Not tracking changes in Proposal 4 (III) for easier reading as many terminologies have been updated. 

Proposal 4 (III): 
· Channel access procedures for transmission(s) on multiple channels are supported for NR sidelink operation
· Note, the definition of a channel follows TS 37.213.
· FFS whether the downlink, uplink and/or semi-static multiple channel access procedure(s) (if supported) from NR-U should be used as a baseline and how they are applied in SL mode 1 and mode 2 operation

	Company
	Comments

	ZTE,Sanechips
	Support in general

	LGE
	We are generally OK with this proposal. One thing to change is that “whether/how they are applied in SL mode 1 and mode 2 operation”. In our understanding, if gNB cannot perform LBT procedure, it would be better to focus on single channel transmission at least for SL Mode 1 operation. 

	vivo
	Support in general

Why “semi-static multiple channel access procedure(s)” is emphasized, we just further study whether DL/UL as baseline. 
· FFS whether the downlink and/or uplink and/or semi-static multiple channel access procedure(s) (if supported) from NR-U should be used as a baseline and how they are applied in SL mode 1 and mode 2 operation



Proposal for Round 3

FL comments/responses:
· @vivo, In TS37.213, multiple channel access procedure for semi-static channel occupancy is supported in NR-U. 

Proposal 4 (IV): 
· Channel access procedures for transmission(s) on multiple channels are supported for NR sidelink operation
· Note, the definition of a channel follows TS 37.213.
· FFS whether the downlink, uplink and/or semi-static multiple channel access procedure(s) (if supported) from NR-U should be used as a baseline and whether/how they are applied in SL mode 1 and mode 2 operation

	Company
	Comments

	InterDigital 
	We are ok with the proposal.

	Apple
	OK

	Qualcomm
	We are ok with Proposal 4 (IV).

	OPPO
	Support. 

	LGE
	OK

	CMCC
	OK

	China Telecom
	Support

	Intel
	We are OK with the proposal

	Sharp
	OK

	Fujitsu
	OK

	Panasonic
	We support the proposal.

	Samsung
	OK

	Vivo
	OK, the wording is understood as “multiple channel access procedure for semi-static channel access”

	ZTE
	OK

	Sony
	OK

	xiaomi
	Ok

	WILUS
	We support the proposal.

	Spreadtrum
	OK

	Nokia, NSB
	OK

	Lenovo 
	Support 

	NEC
	Agree with the proposal.

	Mediatek
	Ok

	DCM
	OK

	Fraunhofer
	We are supportive of the FL’s proposal.

	CATT/GOHIGH
	Support.

	Ericsson
	OK

	CableLabs
	We are OK with the following amended proposal:
· Channel access procedures for transmission(s) on multiple channels are supported for NR sidelink operation as defined by TS37.213
· Note, the definition of a channel follows TS 37.213.
· FFS whether the downlink, uplink and/or semi-static multiple channel access procedure(s) (if supported) from NR-U should be used as a baseline and whether/how they are applied in SL mode 1 and mode 2 operation


	Huawei, HiSilicon
	[bookmark: OLE_LINK67][bookmark: OLE_LINK66]We are generally fine with Proposal. 

	Transsion
	We are fine with the proposal.

	Broadcom
	We support the amended proposal by CableLabs.

	Bosch
	OK

	Futurewei
	Although we prefer the simple version from FL in the email discussion, we can accept this proposal.



Proposal before Week 2 Thursday GTW session

Additional inputs from a brief email discussion
· CableLabs: Add a sub-bullet on “FFS to identify/summarize the possible cases of SL-U non-compliance with TS37.213 in order to be further presented to RAN P for a revised SL-U WID.”
· Intel: Remove “as defined by TS37.213 (wherever applicable)”

FL comments and responses
· [bookmark: OLE_LINK97]In the last version, Proposal 4 (IV), there was a uniform support from nearly all companies, with only a suggestion for addition from CableLabs. But it was not agreeable for one company while I haven’t heard from anyone else. Let me try clarifying this addition to avoid misunderstanding / mis-interpretation.
· Regarding another additional request from CableLabs, my interpretation of their request covers not only the multiple channel access procedure, but channel access in general. So, it is not appropriate to include this FFS as part of the original Proposal 4. Let me create a new proposal for it. Furthermore, I don’t think identifying/summarizing a list of possible cases of SL-U that is non-compliant to the current TS37.213 is solely for the purpose of updating the WID in RAN plenary. So I recommend not to include that part of the sentence.

Proposal 4 (V): 
· Channel access procedures for transmission(s) on multiple channels are supported for NR sidelink operation as defined by TS37.213 for NR-U (wherever applicable)
· Note, the definition of a channel follows TS 37.213.
· FFS whether the downlink, uplink and/or semi-static multiple channel access procedure(s) (if supported) from NR-U should be used as a baseline and whether/how they are applied in SL mode 1 and mode 2 operation

[bookmark: OLE_LINK98]Proposal 4-1 (I): 
· [bookmark: OLE_LINK99][bookmark: OLE_LINK100]FFS to identify/summarize the possible cases of SL-U non-compliance with TS37.213


	Company
	Comments for Proposal 4 (V) and Proposal 4-1 (I)

	Intel
	As mentioned over email, we are not OK with the language used, especially if this proposal will be the first to be agreed. But if this is discussed after proposal 2 (V) we can leave with the current text.


	LGE
	We are fine with Proposal 4 (V). 

At this moment, it seems more clarification is needed for Proposal 4-1 (i). We can skip it in this meeting. 

	CMCC
	We are OK for Proposal 4 (V).

For Proposal 4-1 (I), we think people who supports the channel access mechanism other than in TS37.213 must identify and provide enough reasons for why we need to do so, in our views, to follow the guideline in WID, NR-U design shall be followed unless special and essential issues have been found in SL-U. Therefore, more clarifications are needed.

	Fujitsu
	We are fine with Proposal 4 (V).
For Proposal 4-1 (I), in our view, non-compliance with TS37.213 can be identified case by case when studying it. The motivation to list them all may need to be clarified.

	xiaomi
	We are generally fine with Proposal 4 (V).
For Proposal 4-1 (I), we are also confused why we need do this, SL-U will reuse the LBT procedure specified in the TS 37.213 as much as possible, so we think there is no case of SL-U non-compliance with TS37.213.

	CATT/GOHIGH
	We support proposal 4.
For proposal 4-1, we can accept it for the sake of progress.

	Samsung
	We are OK for Proposal 4 (V). For proposal 4-1, we can follow majority.

	ZTE,Sanechips
	Ok for 4(V)

	Ericsson
	We are supportive of the proposals.

	Sharp
	We support proposal 4. We think more clarification is needed for proposal 4-1.



Proposal for Week 2 Thursday GTW session

Proposal 4 (V): 
· Channel access procedures for transmission(s) on multiple channels are supported for NR sidelink operation as defined by TS37.213 for NR-U (wherever applicable)
· FFS whether the downlink, uplink and/or semi-static multiple channel access procedure(s) (if supported) from NR-U should be used as a baseline and whether/how they are applied in SL mode 1 and mode 2 operation

Proposal 4-1 (I): 
· FFS to identify/summarize the possible cases of SL-U non-compliance with TS37.213

[bookmark: _Hlk103069936][CLOSED] Topic #5: Sidelink resource allocation Mode 1 and Mode 2
[bookmark: _Hlk103069956]Background: According to the objective for SL-U in the WID [36], RAN1 should study and assess the applicability of both existing SL mode 1 and mode 2 resource allocation Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation. To this end, numerous papers have been submitted to this meeting discussing how the existing RA modes can be used in conjunction with especially LBE-based Type 1 and Type 2 LBT (some suggested enhancements are captured in Section 5.8), where mode 1 is referred as gNB provides DG and CG sidelink grants to UEs for SL transmissions (much like UL scheduling) and mode 2 is referred as UE performs resource selection and reservation based on a sidelink full/partial sensing procedure (not LBT sensing), random selection or combined with inter-UE coordination (preferred/non-preferred/colliding resources). 
In summary, since mode 1 RA mechanism behaves much like UL scheduling, where gNB provides a transmission resource grant and UE transmits on the carrier using the scheduled resources, it is observed no input submitted in this meeting has questioned the applicability of reusing the existing SL mode 1 RA in the unlicensed spectrum. 
· Although the WID objective limits the Uu operation for mode 1 to be on the licensed spectrum only, the scope of this work is unclear whether the gNB is capable of performing LBT on the unlicensed carrier for which the SL transmission grant is provided. If gNB is capable of performing LBT on the unlicensed carrier (much like Rel-16 NR-U operation in 5GHz and 6GHz bands), the gNB could directly indicate in the SL scheduling DCI the LBT scheme for which the UE should perform before its scheduled SL transmission. Otherwise, the UE should perform Type 1 LBT to obtain channel access and a COT for its transmissions or use a shared COT from another UE. Therefore, the scope of mode 1 RA should be clarified in terms of assumed capability of the gNB.
For sidelink RA mode 2, many companies expressed a view that the current SL sensing and reservation scheme is a transmission mechanism to avoid conflicts among SL users (intra-RAT collision avoidance) and LBT is a mechanism to avoid inter-RAT collisions (e.g., between SL and WiFi transmissions). The SL sensing (long sensing) decodes SCI and measures RSRP for selecting future transmission resources and LBT (short sensing) based on energy detection is performed just before the transmission using the selected resources to gain access to the unlicensed carrier. Since they are designed and used for different purposes (intra- and inter-RAT collision avoidance), they are not competing sensing schemes for which RAN1 should only adopt one of them as such. In fact, many said they can be used together in a complimentary manner. Nevertheless, the following options of jointly using mode 2 RA and LBT are considered based on review of contributions. 
· Option 1: SL resource selection is performed based on existing R16/R17 sidelink mode 2 RA, and LBT is performed before SL transmission on the selected/reserved resources
· Option 2: Type 1 LBT is performed by the UE and SL resource(s) can be selected within the COT
· Option 3: UE performs joint LBT sensing results and resource selection procedure
Due to a regulation set out by FCC in the US, two companies/institutes expressed that SL communication using mode 2 RA is not applicable / allowed in the 6GHz unlicensed spectrum (band n96 in 5.925–7.125 GHz) without the control of a standard power access point, indoor access point or subordinate devices and client devices are prohibited from connecting directly to another client device. However, one of the papers also pointed out this restriction in the 6GHz band does not apply to Europe. Other regions/parts of the world may not have the same restriction as the US. In this understanding, equipment manufacturers should always ensure that they comply to all applicable regulations in the region/country they are operating. And 3GPP RAN1 should continue to specify SL mode 2 RA scheme for regions / countries that do not have the same restriction. Furthermore, it should be clarified that a SL UE can operate in the mode 2 RA scheme and still fully under the control of its connecting / serving gNB or eNB according to existing R16/R17 specifications. In this case, the operating sidelink bandwidth part and Tx/Rx resource pools are fully configured by the base station.
In the existing mode 2 resource sensing and selection, the procedure is carried out on a per resource pool basis. In Rel-18, depending on how a TX resource pool is defined / configured for the unlicensed band (e.g., only within a 20MHz LBT bandwidth / channel or across multiple LBT BWs/channels), UE selection of resources may be different. Therefore, it is worthwhile to study further whether the mode 2 resource selection procedure needs to be updated / enhanced due to multi-channel access.
Finally, as summarized in Section 5.8, there is a lot of interests in studying multi-consecutive slots transmission (also often referred as burst, back-to-back or just multi-slot transmission) in Rel-18 for sidelink operation in the unlicensed spectrum due to the following two main motivations:
· COT retaining to avoid long gap (at slot level) between SL transmissions
· Improve channel access efficiency by reducing number of channel accesses for transmitting a TB or multiple TBs
In order to enable / introduce “multi-consecutive slots TX” in sidelink, the work will involve multiple aspects including channel access (at slot boundary), resource allocation (sensing, selection and reservation), and PHY channel design (PSCCH/PSSCH mapping, rate matching), and hence, spanning across both channel access and PHY design framework Ais. As coordinated between the FLs for these two Ais, it is decided for now this topic will be firstly handled in the channel access agenda. If this enhancement feature is to be supported, the FLs will further discuss whether it should be handled sorely within one AI (to avoid duplicated discussions) or it can be treated under both Ais (if remaining design issues are mutually independent). Since this feature has not been investigated by all companies, it is proposed to study this further including the above-mentioned aspects. 

Proposal 5 (I): 
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported for sidelink operation in unlicensed spectrum. SL UE performs Type 1 or Type 2 LBT before SL transmission using the allocated resource(s).
· FFS whether gNB is assumed to be capable of performing LBT on the scheduling unlicensed carrier in Rel-18 such that the LBT scheme to be performed by UE is directly indicated in the SL scheduling DCI.
· The existing sidelink mode 2 RA schemes (including full sensing, partial sensing, random resource selection and inter-UE coordination) are supported for sidelink operation in unlicensed spectrum, subject to applicable regional regulations. SL UE performs Type 1 or Type 2 LBT before SL transmission using the selected and reserved resources.
· FFS whether one or more or combination of the following options should be supported
· Option 1: SL resource selection is performed based on existing R16/R17 sidelink mode 2 RA, and LBT is performed before SL transmission on the selected/reserved resources
· Option 2: Type 1 LBT is performed by the UE and SL resource(s) can be (re-)selected within the COT
· Option 3: UE performs joint LBT sensing results and resource selection procedure
· FFS whether mode 2 resource selection procedure needs to be updated / enhanced due to multi-channel access
· FFS whether/how multi-consecutive slots transmission can be supported for NR sidelink operation in unlicensed spectrum, including the following aspects
· channel access, resource allocation and PHY channel design

	Company
	Comments

	InterDigital
	We think first FFS should be removed. As we mentioned above, we do not assume that the gNB can operate in unlicensed spectrum. 

We can add an FFS on LBT failure impact on SL Mode 1 resource allocation. We think other enhancements should not be precluded at this stage.

	Intel
	At this stage of this WI, we would prefer not to preclude other enhancements (e.g., multiple starting positions within a slot, etc..) and to agree on the existing SL Ras as a baseline. Furthermore, the sentence related to when LBT is applied compared to the SL transmission could be interpreted as if the LBT is always applied at the symbol level, and should be further studied whether this is the case or whether CP extension or other methods are applied.  Therefore, the following edits are suggested:
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in unlicensed spectrum. In dynamic channel access mode, SL UE performs Type 1 or any of the Type 2 LBTs before any SL transmission using the allocated resource(s)
FFS: whether additional transmission is needed between the end of the LBT procedure and the start of the SL transmission. 
· The existing sidelink mode 2 RA schemes (including full sensing, partial sensing, random resource selection and inter-UE coordination) are supported as a baseline for sidelink operation in unlicensed spectrum, subject to applicable regional regulations. In dynamic channel access mode, SL UE performs Type 1 or any of the Type 2 LBTs before any SL transmission using the allocated resource(s)
FFS: whether additional transmission is needed between the end of the LBT procedure and the start of the SL transmission.

	LGE
	The benefit of Mode 1 RA is that all the resources are under gNB’s control. Meanwhile, if gNB cannot know the status of unlicensed band, gNB’s SL scheduling on unlicensed band would be inaccurate. From our side, at least gNB can still perform NR-U operation or Uu link, and can consider it to schedule SL resources. Without this knowledge, there is no need to support Mode 1 RA for SL-U. It is unclear how gNB can decide SL resources without the knowledge of the unlicensed band. 

In summary, whether or not to support gNB-to-UE COT sharing for SL is different issue even though we allow that gNB performs LBT on unlicensed band. There is no reason to restrict gNB operation or capability. 

We think that additional FFS is not needed in this stage. 

	OPPO
	We are fine with the proposal.

For the first FFS in first bullet, we agree with InterDigital to remove it since it is out of scope.

	Futurewei
	We are ok with this proposal in general. However, we are not clear on option 3 how UE performs joint LBT sensing results and resource selection. Some clarification or elaboration is needed before we can include it as an option

Also we would like to include an FFS on how to handle LBT failure for resource re-selection for the second bullet. 

· The existing sidelink mode 2 RA schemes (including full sensing, partial sensing, random resource selection and inter-UE coordination) are supported for sidelink operation in unlicensed spectrum, subject to applicable regional regulations. SL UE performs Type 1 or Type 2 LBT before SL transmission using the selected and reserved resources.
· FFS whether one or more or combination of the following options should be supported
· Option 1: SL resource selection is performed based on existing R16/R17 sidelink mode 2 RA, and LBT is performed before SL transmission on the selected/reserved resources
· Option 2: Type 1 LBT is performed by the UE and SL resource(s) can be (re-)selected within the COT
· Option 3: UE performs joint LBT sensing results and resource selection procedure 
· FFS whether mode 2 resource selection procedure needs to be updated / enhanced due to multi-channel access
· FFS whether and how to handle LBT failure for resource (re)selection.

	Qualcomm
	· For mode 1 RA, we support DG and CG (both types) with the UE accessing with either Type 1 or Type 2 LBT. We also support studying further whether the gNB can perform LBT over the unlicensed carrier, schedule the UE via signaling over licensed carrier, and share its COT with that UE over the scheduled unlicensed carrier. Specifically, it should be studied what is required on the gNB side to start a COT (e.g. DL data transmission, SSB, etc.) in order to share it in a following slot with an SL-U UE to perform UE-to-UE communications.
· For mode 2 RA, we support further studying solutions that can facilitate meeting the targets of efficient channel access and high throughput in the unlicensed spectrum. Specifically, while we support operations including full/partial sensing, random resource selection, inter UE coordination, and reservation, we deem as important to revisit the mode 2 RA at least in some aspects, including but not restricted to a) the possibility of reserving a higher number of contiguous resources in time/frequency domain, b) the possibility of reclaiming resources previously reserved by other Ues. Those considerations would be of high importance in regions with uncontrolled interference due to the presence of other RATs, to ensure 1) that a UE can access the channel as soon as possible after completing LBT (to avoid other nodes to jump-in), 2) potentially have multiple LBT opportunities per each resource-selection (to avoid delay due to re-selection procedure when LBT fails), and 3) access for as long as possible (multiple contiguous resources) to reduce the frequency of LBT attempts and the possibility of failures. If RAN 1 decides to support mode 2 resource allocation as it is in Rel-16/Rel-17, it would be desirable, as an alternative to mode 2 enhancements, to have another mode of operation controlled by a higher layer parameter to disable resource selection and reservation, so that SL-U can operate unlicensed access based on LBT only in harsh interference scenarios. This would be contingent to other enhancements for channel access as those described in our comment to Topic #3 of the FL summary (access with random CPE for micro-second level Tx start points to enable intra-RAT collision resolution via LBT). Regarding the options proposed by the FL:
· Option 1: We support studying and specifying mode 2 RA with enhancements as described above, to be performed before LBT, which is then performed based on the selected/reserved resources.
· Option 2:  We do not support this option, as we think it would be difficult to select resources after completing LBT, due to the need to occupy the medium as early as possible to not lose the COT to another device that may jumps-in. 
· Option 3:  We do not support this option, as it is unclear how resource allocation and LBT can be performed jointly. 
· We do support studying further mode 2 resource selection for multi-channel access, which in our view lies in the space of study jointly LBT and resource selection.
We do support consecutive transmissions over multiple slots, which in our view lies in the space of study of joint LBT, resource selection, and phy. Design

	Panasonic
	For the 1st bullet, how gNB can detect/know the status of unlicensed band should be concluded before to agree this.
For the 2nd bullet, we support the proposal.

	CMCC
	Comments.
For mode 1, similar to proposal 3, we are not quite clear whether gNB can share a COT to UE because gNB cannot transmit and occupy the unlicensed channel on sidelink, then we think only UE can initiate a COT in this case, so we think more clarifications are needed.
For mode 2, we are OK about option 1; Besides, does option 2 mean that UE should first do LBT and then perform resource selection? For option 3, we think this is a more general option in which option 1 and 2 can be covered by it, so maybe clarifications are needed for why we need such an option. We are OK about the remaining parts.

	Vivo
	For mode 1, we agree the main bullet. For the subbullet, based on the WID, we assume gNB does not perform LBT for UE, we suggest to remove the subbullet.
· FFS whether gNB is assumed to be capable of performing LBT on the scheduling unlicensed carrier in Rel-18 such that the LBT scheme to be performed by UE is directly indicated in the SL scheduling DCI.

For mode 2, we assume some enhancement can be supported based on based on LBT procedure, multi-consecutive slots, based on COT sharing. Our preference to list the high level aspects. 
· The existing sidelink mode 2 RA schemes (including full sensing, partial sensing, random resource selection and inter-UE coordination) are supported for sidelink operation in unlicensed spectrum, subject to applicable regional regulations. SL UE performs Type 1 or Type 2 LBT before SL transmission using the selected and reserved resources.
· FFS whether one or more or combination of the following options should be supported
· Option 1: SL resource selection is performed based on existing R16/R17 sidelink mode 2 RA, and LBT is performed before SL transmission on the selected/reserved resources
· Option 2: Type 1 LBT is performed by the UE and SL resource(s) can be (re-)selected within the COT
· Option 3: UE performs joint LBT sensing results and resource selection procedure
· FFS whether mode 2 resource selection procedure needs to be updated / enhanced due to channel access procedure, including multi-channel access
· FFS whether/how multi-consecutive slots transmission can be supported for NR sidelink operation in unlicensed spectrum, including the following aspects
· channel access, resource allocation and PHY channel design

The COT sharing feature is applicable to both mode 1 and mode 2, we prefer to add the following bullet
· FFS resource allocation enhancement based on shared COT

	ZTE, Sanechips
	Support in general.
We share similar view with InterDigital that the first FFS is not needed.
For the relationship b/w Mode 2 RA and LBT, for Option 1, it follows the similar procedure as NR-U and Mode 1 RA, i.e., get a grant resource for transmission, and then perform LBT before the resource. But for option 2/3, the procedure and UE behavior is unclear to us, and we prefer to support Option 1 as a baseline, and FFS to other options.
In addition, we would prefer to have an FFS bullet on whether to use the same resource allocation mechanism for those resources within or outside COT.

	Sharp
	Same understanding as LGE regarding Mode 1 resource allocation. We think it is very important to reach consensus in RAN1#109-e on interpretation of the sentence “Uu operation for mode 1 is limited to licensed spectrum only” in the WID.

	CableLabs
	We generally do not support LBT Cat 1 for coexistent access in unlicensed spectra, due to the aggressive behavior of this type of LBT towards coexistent access technologies. However, we agree with LBT Cat1 exceptions provided by NR-U TS37.213 Type 2C (e.g. #4.1.2.3, 4.2.1.2.3)

	xiaomi
	We are generally fine with the proposal.
1. For first bullet,
The FFS subbullet shall be removed.
2. For second bullet, 
The description of option 3 is not very clear. Generally speaking, both option 1 and 2 can be deemed as special option 3 solution. If the FL intention is to not preclude other potential options, we suggest to use “other options are not precluded.”

	Lenovo
	We are generally fine with the proposal and ask to update the first FFS bullet and support adding LBT failure and consistent LBT failure handling in the FFS as it may impact the resource selection mechanism
· FFS whether gNB is assumed to be capable of obtaining LBT result on the scheduling unlicensed carrier in Rel-18 such that the LBT scheme to be performed by UE is directly indicated in the SL scheduling DCI.
· FFS whether and how to handle LBT failure for resource (re)selection.
· FFS whether and how to handle consistent LBT failure

	NTT DOCOMO
	Support the 1st bullet.
Support the 2nd bullet, but we do not support Option 2/3. In option 2, even LBT is successful, the UE does not start TX at that time. This means COT is not obtained; thus selection at the virtual COT would be meaningless. Option 3 is quite unclear. It seems that option 1 is only feasible option.
We do not support the last bullet. If UE would like to transmit in consecutive slots, the UE can indicate those slots and use without any spec impact on resource allocation procedure. Further modification like TboMS without gap/AGC symbols is not preferable from spec impact perspective.

	Spreadtrum 
	We are fine with the proposal except the 1st FFS
According to the WID, Uu operation for mode 1 is limited to licensed spectrum only. So we prefer to remove it.

	Fujitsu
	We support Proposal 5 in general. As for mode 2 RA, 3 options are listed as FFS. For Option 1, it may not be necessary to highlight “based on existing R16/R17 mode 2 RA”. This is because mode 2 RA may also need enhancements due to multi-channel access or multi-consecutive slots transmission. For Option 3, “joint LBT sensing results and resource selection procedure” may need more explanations.
· Option 1: SL resource selection is performed based on existing R16/R17 sidelink mode 2 RA, and LBT is performed before SL transmission on the selected/reserved resources
· Option 2: Type 1 LBT is performed by the UE and SL resource(s) can be (re-)selected within the COT
Option 3: UE performs joint LBT sensing results and resource selection procedure

	CATT/GOHIGH
	For the first bullet, as we mentioned before, mode-1 related issues would better be postponed at this stage.

For the second main bullet, we think at least full sensing and random selection can be supported in SL-U. Regarding partial sensing and inter-UE coordination, further study is needed for the applicability in SL-U. 

For the 1st FFS of the second bullet, three options are listed. From our understanding, Option 1 corresponds to the procedure that resource selection is performed before LBT, while Option 2 corresponds to LBT performed before resource selection. Option 3 seems to say that LBT and resource selection are carried out simultaneously. Considering the support of these three options needs further discussed, the last sentence of the main bullet, which already determines that resource selection is performed before Type 1 or Type 2 LBT, should be deleted.

For the 2nd FFS, “multi-channel access” should be revised to “channel access mechanism”, since mode 2 resource selection procedure may be enhanced not only due to multi-channel access but also due to dynamic/semi-static channel access mechanisms.

The revised second bullet is proposed as follows:
· The existing sidelink mode 2 RA schemes (at least including full sensing, partial sensing, and random resource selection and inter-UE coordination) are supported for sidelink operation in unlicensed spectrum, subject to applicable regional regulations. SL UE performs Type 1 or Type 2 LBT before SL transmission using the selected and reserved resources.
· FFS whether one or more or combination of the following options should be supported
· Option 1: SL resource selection is performed based on existing R16/R17 sidelink mode 2 RA, and LBT is performed before SL transmission on the selected/reserved resources
· Option 2: Type 1 LBT is performed by the UE and SL resource(s) can be (re-)selected within the COT
· Option 3: UE performs joint LBT sensing results and resource selection procedure
· FFS whether mode 2 resource selection procedure needs to be updated / enhanced due to multi-channel access mechanisms.

We are fine with the third bullet.

	Sony
	For the first bullet, we also would like to add to consider LBT failure impact on SL Mode 1 resource allocation as mentioned by InterDigital.
For the second bullet, we support to keep first and second options in the proposal at this stage. We may need to clarify third option.

	Samsung
	For 1st FFS sub-bullet for mode 1, we have similar comment as in topic #3 that gNB may not be able to initiate and share a COT to SL Ues, but it may acquire information of a UE initiated/shared COT and performs mode 1 scheduling accordingly. We prefer at least to discuss the latter case. For feasibility of the former case, we can follow majority understanding.
For the 2nd and 3rd bullets, we agree with the principle and support to study the FFS points. In addition, we support the sub-bullet added by Futurewei: “FFS whether and how to handle LBT failure for resource (re)selection.”

	Nokia, NSB
	In our view, the FFS on whether a gNB is assumed to be capable of performing LBT or not should not be included in the proposal. Since even if the gNB is able to perform LBT (e.g. LBT Type 1) it will not be allowed (per WID restriction) to perform a transmission in unlicensed spectrum and a acquire the COT. Therefore, the decision of the LBT Type to apply should be left to the UE to decide.

The remaining points of the proposal are ok to be left for FFS.

	Fraunhofer
	We are supportive of the main bullets, and have the following comments:
For Mode 1, we share the same concern as LG, where it is unclear how the gNB can provide grants on the unlicensed band if the gNB is not aware of the prevalent conditions of the said unlicensed band. We agree with Sharp that the interpretation of the WID has to be clarified.
For Mode 2, we support Option 1. For Option 2, it is unclear how the UE can perform LBT first and then carry out resource (re-)selection without unnecessarily occupying/holding the channel. It is also unclear how Option 3 intends to work.

	Transsion
	Regarding the first sub-bullet, we prefer to decouple gNB sensing and the indication of channel access type. This is because we believe that there is a time gap between the LBT sensing of the gNB and the indication of the channel access type. When the SL UE receives the channel access type indication from the gNB, the channel state may change and the channel access type indication other than type 1 is not suitable. However, the joint indication of the channel access type and CPE is beneficial for consecutive transmission. Therefore, we do not think it is necessary to bind LBT sensing of the gNB and the indication of the channel access type. So we propose to change the sub-bullet to  
· “FFS whether gNB is assumed to be capable of performing LBT on the scheduling unlicensed carrier in Rel-18 such that the LBT scheme to be performed by UE is directly indicated in the SL scheduling DCI.”

	Ericsson
	For this proposal, we have the following comments:
· Regarding the bullets related to mode 1 RA:
· We think it is reasonable to defer the study until SL aspects are clearer.
· As indicated in the WID, Uu operation is limited to licensed spectrum, having the gNB perform LBT is not reasonable. We think the FFS has to be removed.
· For the bullets related to mode 2 RA:
· Support for the different mode 2 flavours (full/partial/no sensing) should be studied further.
· Support for inter-UE coordination seems hard to justify, at least for Scheme 1, given that we do not even have a common framework for Mode 2 and LBT. We suggest focusing the work a bit by removing this part.
· We think the details of the combination of channel access (LBT, COT sharing) and mode 2 (sensing, reservations) must be FFS at this point.
We propose to update the proposal to:
Proposal 5 (I): 
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported for sidelink operation in unlicensed spectrum.
· SL UE performs Type 1 or Type 2 LBT before SL transmission using the allocated resource(s). FFS details
· Mode 2 RA schemes are supported for sidelink operation in unlicensed spectrum, subject to applicable regional regulations. 
· SL UE performs Type 1 or Type 2 LBT before SL transmission using the selected and reserved resources. FFS how to combine them.
· FFS other channel access aspects (including COT sharing, etc.)
· FFS which of the following options to support: full sensing, partial sensing, random resource selection
· FFS other enhancements 

	NEC
	In general, we agree with the proposal, except for the following issues:
· For mode 1, gNB should not operate on unlicensed band for sidelink;
· For mode 2, discuss SL-U schemes based on Rel-16 sidelink features, and postpone Rel-17 sidelink for later discussion.

	Mediatek
	We are generally fine with the proposal but with the following comments/updates:
For Mode 1 RA
· As mentioned by InterDigital, we also think the FSS is out of the scope.
For Mode 2 RA
· For the 1st FFS
· We support Option 1. In this case, we think the starting point of the resource selection window should take into account the potential LBT operation time in addition to the original processing time T1.
· We also think the Option 2 should be supported. We think determine the starting point of the selection window according to the LBT success occasion can avoid the invalid resource selection.
· For Option 3, we think there need more clarification about “joint LBT sensing results and resource selection procedure”. What is the actual meaning of “joint”?
Besides, we also have some other comments:
· We agree with Futurewei, the mechanism to combat the potential LBT failure should be FFS.
· For both Mode 1 and Mode 2 RA, the timeline impact due to the introduction of the LBT sensing should be FFS.

	Huawei, HiSilicon
	We are generally fine with the proposal, but with some comments as below.

Simply performing LBT before granted resource in mode 1 or selected resource in mode 2, if without enhancement to address issues for operating in unlicensed band, would lead to resources unavailability caused by inter-UE LBT blocking. For example, as shown in the figure below, assuming gNB allocates resources to UE1 and UE2 in mode 1, or, UE1 and UE2 select their own resources in mode 2, in a legacy manner. After performing LBT before each allocated/selected resource, if UE1 successfully transmits on the 1st Tx resource, then such transmission will possibly impact UE2’s LBT procedure before UE2’s 1st TX resource and cause LBT failure.
Thus, both mode 1 and mode 2 needs to consider how to alleviate the resources unavailability caused by LBT blocking. We suggest to add FFS point on this.
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For mode 2, regarding the FFS on options for the relationship between LBT and resource allocation: option 1 may have some drawbacks, e.g., the LBT blocking issue may happen. For example, as shown in the figure below, it’s possible that other high priority UE2 and UE3 reserved R4 and R5, which are close to UE1’s selected resources R1 and R2. If UE1 transmits on R1 and R2 as in Option 1, it may possibly impact UE2’s and UE3’s LBT procedure before R4 and R5, and cause LBT failure for UE2 and UE3, respectively. 
Such LBT blocking issue may decrease performance, especially for high priority Ues. Therefore, further study is necessary on solving such issues. One potential way is COT sharing, i.e., if UE1 can share COT with UE2 and UE3, then all of them can access the channel. Another way might be deferring channel access, e.g., UE1 can defer channel access by holding on LBT counter N or choose not to transmit immediately when counter N=0 as specified in TS 37.213, which allows UE2 and UE3 to access firstly.
In general, we suggest RAN1 to further study the relationship between reservation-based resource selection and LBT, including how to address LBT blocking issue such that the reserved resources of different Ues can be efficiently used. It’s premature down-select options at this stage.
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Other comments:
· For mode 1, as explained under Topic#3, we suggest not considering “gNB performs LBT”, so this FFS point needs to be removed.
· For mode 2, we suggest to add “…the selected and/or reserved resources …” to be more accurate. Because in legacy sidelink, unreserved transmission is possible (i.e., the UE does not send SCI in the past to reserve some resource, e.g., for aperiodic traffic).
· For mode 2, “inter-UE coordination” is not a RA scheme, so it should be removed.

Suggested changes on the proposal are coloured in the red below:
Proposal 5 (I): 
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported for sidelink operation in unlicensed spectrum. SL UE performs Type 1 or Type 2 LBT before SL transmission using the allocated resource(s).
· FFS whether gNB is assumed to be capable of performing LBT on the scheduling unlicensed carrier in Rel-18 such that the LBT scheme to be performed by UE is directly indicated in the SL scheduling DCI.
· FFS how to address LBT blocking issue
· The existing sidelink mode 2 RA schemes (including full sensing, partial sensing, random resource selection and inter-UE coordination) are supported for sidelink operation in unlicensed spectrum, subject to applicable regional regulations. SL UE performs Type 1 or Type 2 LBT before SL transmission using the selected and/or reserved resources.
· FFS whether one or more or combination of the following options should be supported
· Option 1: SL resource selection is performed based on existing R16/R17 sidelink mode 2 RA, and LBT is performed before SL transmission on the selected/reserved resources
· Option 2: Type 1 LBT is performed by the UE and SL resource(s) can be (re-)selected within the COT
· Option 3: UE performs joint LBT sensing results and resource selection procedure
· FFS the relationship between resource selection and LBT to address LBT blocking issue
· FFS whether mode 2 resource selection procedure needs to be updated / enhanced due to multi-channel access
· FFS whether/how multi-consecutive slots transmission can be supported for NR sidelink operation in unlicensed spectrum, including the following aspects
· channel access, resource allocation and PHY channel design

	Apple
	At this stage, the two main bullets are OK, the FFS in sub-bullets under mode 1 and mode 2 can be removed, essentially keep all details open. 
Suggest separating mode 1 and mode 2 discussion from multi-TTI transmission discussion. They are separate issues.
For mode 2, we observe it works better when there is no WiFi, LAA/eLAA/NR-U (either same operator or different operators) working in the same carrier. Otherwise, the SL-U do not perform channel access procedures while other devices do, SL-U transmission will have reduced opportunities to transmit. This is similar for FBE which works in the case when other technology is not presented. We can consider enable mode 2 with FBE, instead of optimizing mode 2 for LBE.  

	WILUS
	We are supportive of three main bullets in general. We think that the 1st FFS point should be removed as considering “Uu operation for mode 1 is limited to licensed spectrum only” in the WID. 

	Bosch
	We are fine with the proposal. For first sub-bullet, we tend not to agree with the 1st FFS. For second sub-bullet, we prefer option 1, but we are fine with other options. For the last sub-bullet, better to have FFS details.



Proposal for round 2
Main comments:

3. Sidelink mode 1 RA, 
· Main bullet
· Add an FFS on LBT failure impact on SL Mode 1 resource allocation
· The sentence related to when LBT is applied compared to the SL transmission could be interpreted as if the LBT is always applied at the symbol level, and should be further studied whether this is the case or whether CP extension or other methods are applied
· Defer the study until SL aspects are clearer
· FFS (gNB performing LBT on the shared channel(s))
· Remove / not support / unclear: InterDigital, OPPO, vivo, Futurewei, CMCC, ZTE/SC, xiaomi, Spreadtrum, CATT/GH, Samsung, Nokia/NSB, Transsion, Ericsson, NEC, MediaTek, HW/HiSi, Apple, WILUS, Bosch
· Support: LGE (baseline, remove), Qualcomm, Sharp, Lenovo, Fraunhofer
4. Sidelink mode 2 RA, 
· Main bullet
· The sentence related to when LBT is applied compared to the SL transmission could be interpreted as if the LBT is always applied at the symbol level, and should be further studied whether this is the case or whether CP extension or other methods are applied
· We observe it works better when there is no WiFi, LAA/eLAA/NR-U (either same operator or different operators) working in the same carrier. Otherwise, the SL-U do not perform channel access procedures while other devices do, SL-U transmission will have reduced opportunities to transmit. This is similar for FBE which works in the case when other technology is not presented. We can consider enable mode 2 with FBE, instead of optimizing mode 2 for LBE.
· 1st FFS (options of relationship between mode 2 resource selection and LBT)
· On option 3, how UE performs joint LBT sensing results and resource selection
· Include an FFS on how to handle LBT failure for resource re-selection for the second bullet 
· Does option 2 mean that UE should first do LBT and then perform resource selection? For option 3, we think this is a more general option in which option 1 and 2 can be covered by it, so maybe clarifications are needed for why we need such an option
· Preference is to list the high-level aspects: “FFS whether mode 2 resource selection procedure needs to be updated / enhanced due to channel access procedure, including multi-channel access”
· [bookmark: _Hlk103491695]FFS bullet on whether to use the same resource allocation mechanism for those resources within or outside COT
· Suggest to use “other options are not precluded.”
· In option 2, even LBT is successful, the UE does not start TX at that time. This means COT is not obtained; thus selection at the virtual COT would be meaningless. Option 3 is quite unclear.
· For Option 1, it may not be necessary to highlight “based on existing R16/R17 mode 2 RA”. This is because mode 2 RA may also need enhancements due to multi-channel access or multi-consecutive slots transmission.
· Regarding partial sensing and inter-UE coordination, further study is needed for the applicability in SL-U.
· We think the details of the combination of channel access (LBT, COT sharing) and mode 2 (sensing, reservations) must be FFS at this point
· 2nd FFS (mode 2 enhancement for multi-channel access)
· 
5. FFS on multi-consecutive slots transmission
· Main bullet
· If UE would like to transmit in consecutive slots, the UE can indicate those slots and use without any spec impact on resource allocation procedure. Further modification like TboMS without gap/AGC symbols is not preferable from spec impact perspective.
6. Others
· We generally do not support LBT Cat 1 for coexistent access in unlicensed spectra, due to the aggressive behavior of this type of LBT towards coexistent access technologies. However, we agree with LBT Cat1 exceptions provided by NR-U TS37.213 Type 2C (e.g. #4.1.2.3, 4.2.1.2.3)


FL comments/responses:
· @CMCC, for mode 2 option 2, yes it means UE can perform LBT first and then resource selection to select resource(s) within the acquired COT. Please refer to LGE and Ericsson contributions in this meeting.
· @Futurewei, CMCC, Fujitsu, Sony, Fraunhofer, MediaTek, for mode 2 option 3, one possible scheme is during resource (re)selection the COT information from the UE itself or another UE can be taken into consideration. Another possible scheme is to take into account of multi-channel access procedure outcome during the resource (re)selection.
· @CATT, thank you for your good points on the three options under mode 2 RA. On Option 2, I am thinking even through the option described that resource selection can be done after performing LBT to obtain COT, but it is still likely that the UE needs to perform a Type 2 LBT (or even Type 1) just before the transmission when a transmission gap is 16us or longer. In this sense, the main bullet does not contradict with the mechanism in Option 2. Similarly, the same can happen with Option 3.
· @ALL, 
· The issue on whether gNB is assumed to be capable of performing LBT on the shared carrier in Rel-18 in mode 1 RA, this issue is already included in Topic #3. Hence, removed from this topic.
· Considering many questions and unclear usage on Option 2 and Option 3 in the 1st round, and also quite a few suggestions to include other areas for updates and enhancements, I try to merge them using more generic wording in the first meeting for further study. Although the exact scenarios directions are not listed in the updated proposal, it is encouraged to everyone to study the options that has been discussed in this meeting and consider each other’s points until the next meeting.
· Discussion of whether sidelink mode 2 operation can be supported for band n96 in the US due to local FCC regulation stating that: “In the 5.925-7.125 GHz band, client devices, except fixed client devices, must operate under the control of a standard power access point, indoor access point or subordinate devices; Subordinate devices must operate under the control of an indoor access point. … Client devices are prohibited from connecting directly to another client device.” This has been requested to be studied and discussed by two companies during the 1st round of discussion under Topic #1. I think it is important to discuss and align on a common understanding within this group. Hence, an FFS bullet is added to address this. Some background information can be found in the contribution summary section (5.1) and at the beginning of this Topic #5.

Proposal 5 (II): 
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in shared spectrum. In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the allocated resource(s).
· FFS whether gNB is assumed to be capable of performing LBT on the scheduling unlicensed carrier in Rel-18 such that the LBT scheme to be performed by UE is directly indicated in the SL scheduling DCI.
· FFS whether/how to handle LBT inter-UE blocking and LBT failures issues in mode 1 RA
· The existing sidelink mode 2 RA schemes (including full sensing, partial sensing, random resource selection and inter-UE coordination) are supported as a baseline for sidelink operation in shared spectrum, subject to applicable regional regulations. In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the selected and reserved resources.
· FFS whether one or more or combination of the following options should be supported
· Option 1: SL resource selection is performed based on existing R16/R17 sidelink mode 2 RA, and LBT is performed before SL transmission on the selected/reserved resources
· Option 2: Type 1 LBT is performed by the UE and SL resource(s) can be (re-)selected within the COT
· Option 3: UE performs joint LBT sensing results and resource selection procedure
· FFS whether mode 2 resource selection procedure needs to be updated / enhanced due to channel access, including LBT inter-UE blocking, LBT failures, multi-channel access, COT sharing, LBT sensing results, etc.
· FFS whether sidelink mode 2 operation can be supported / used for band n96 (5.925-7.125 GHz) in the US due to local FCC regulation
· FFS whether/how multi-consecutive slots transmission can be supported for NR sidelink operation in unlicensed spectrum, including the following aspects
· channel access, resource allocation and PHY channel design
· FFS whether enhancement is needed between the end of the LBT procedure and the start of the SL transmission to retain channel access

	Company
	Comments

	ZTE,Sanechips
	Support in general

	LGE
	On 1st bullet, since companies have different understanding on whether gNB can perform LBT procedure or not, we need to put “Type 2 LBT” as FFS. The feasibility should be studied first for type 2 LBT for Mode 1 RA. 

	Vivo
	1.Semi-static and dynamic access have been discussed in another proposal, we prefer to remove the restriction on dynamic access for mode 1 and mode 2
2.For mode 1, enhancement for CG/DG should be further studied as well, where legacy CG/DG as baseline. 
3.COT sharing should be discussed for mode 1 as well, in order that gNB can schedule multiple Ues in a shared COT.
4.The intention last FFS is not clear. Is it a similar concept as “CPE”?

Proposal 5 (II): 
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in shared spectrum. In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the allocated resource(s).
· FFS whether gNB is assumed to be capable of performing LBT on the scheduling unlicensed carrier in Rel-18 such that the LBT scheme to be performed by UE is directly indicated in the SL scheduling DCI.
· FFS whether/how to handle LBT inter-UE blocking, COT sharing and LBT failures issues in mode 1 RA
· FFS potential enhancement to SL DG/ CG
· The existing sidelink mode 2 RA schemes (including full sensing, partial sensing, random resource selection and inter-UE coordination) are supported as a baseline for sidelink operation in shared spectrum, subject to applicable regional regulations. In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the selected and reserved resources.
· FFS whether one or more or combination of the following options should be supported
· Option 1: SL resource selection is performed based on existing R16/R17 sidelink mode 2 RA, and LBT is performed before SL transmission on the selected/reserved resources
· Option 2: Type 1 LBT is performed by the UE and SL resource(s) can be (re-)selected within the COT
· Option 3: UE performs joint LBT sensing results and resource selection procedure
· FFS whether mode 2 resource selection procedure needs to be updated / enhanced due to channel access, including LBT inter-UE blocking, LBT failures, multi-channel access, COT sharing, LBT sensing results, etc.
· FFS whether sidelink mode 2 operation can be supported / used for band n96 (5.925-7.125 GHz) in the US due to local FCC regulation
· FFS whether/how multi-consecutive slots transmission can be supported for NR sidelink operation in unlicensed spectrum, including the following aspects
· channel access, resource allocation and PHY channel design
· FFS whether enhancement is needed between the end of the LBT procedure and the start of the SL transmission to retain channel access



Proposal for Round 3
FL comments/responses:
· @LGE, Type 2A could be performed by UE for S-SSB and/or PSFCH transmission without COT sharing from gNB in mode 1.
· @vivo, 
· Point 1, If we haven’t agreed to support semi-static channel access procedure, then we should go on with the dynamic one first. Anyway, the intention is to show that the UE should perform a channel access procedure before SL transmission.
· Point 2, added.
· Point 3, the issue on COT sharing / gNB is capable of performing LBT is already included in Topic #3. Let’s not duplicate the discussion in two places.
· Point 4, this was suggested by Intel. I see in some contributions also talked about the same issue. So, it is better to keep it.
· @ALL, based to CableLab’s suggestion over the RAN1 email reflector, a sentence is added (with track changes ON) in both mode 1 and mode 2 RA. I also did some clear up in the proposal for easier reading. 

Proposal 5 (III): 
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in a shared carrier. In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the allocated resource(s), in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how to handle LBT inter-UE blocking and LBT failures issues in mode 1 RA
· FFS potential enhancement to SL DG/ CG
· The existing sidelink mode 2 RA schemes are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the selected and reserved resources, in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether mode 2 resource selection procedure needs to be updated / enhanced due to channel access, including LBT inter-UE blocking, LBT failures, multi-channel access, COT sharing, LBT sensing results, etc.
· FFS whether sidelink mode 2 operation can be supported / used for band n96 (5.925-7.125 GHz) in the US due to local FCC regulation
· FFS whether/how multi-consecutive slots transmission can be supported for NR sidelink operation in unlicensed spectrum, including the following aspects
· channel access, resource allocation and PHY channel design
· FFS whether enhancement is needed between the end of the LBT procedure and the start of the SL transmission to retain channel access

	Company
	Comments

	InterDigital
	We are ok with the proposal.

	Apple
	Support in general

	Qualcomm
	We are ok with the form of Proposal 5 (III). Nevertheless, we’d like to suggest a change of wording related to “inter-UE blocking”, “LBT failures”, “LBT sensing results” that are present in the first FFSs of both bullet 1 and 2.

We believe that there is redundancy there (e.g., LBT failures is a subset of LBT sensing results, and inter-UE blocking is an outcome of LBT) and the focus should be just revisiting the mode 1 and 2 RA with LBT in mind. Moreover, we have provided our view on cases where mutual blocking can be beneficial (please see comment to Proposal 2), so we would prefer to have a neutral point of view on inter-UE/mutual blocking between Ues.

We suggest this wording for the FFSs:

Bullet1, first FFS: FFS whether/how to enhance mode 1 RA also accounting for LBT
Bullet2, first FFS: FFS whether/how to enhance mode 2 RA also accounting for LBT

	OPPO
	· For the inter-UE blocking issues in the FFS part of mode 1  and mode 2 RA”. The inter-UE blocking issue is within proposal 2. We don’t need to duplicate the issue in different proposal. Either we remove it from proposal 2 or proposal 5 are both OK to us. 

· For the “FFS whether sidelink mode 2 operation can be supported / used for band n96 (5.925-7.125 GHz) in the US due to local FCC regulation”. I don’t think we need to study that. It is out of scope of RAN1. Even if mode 2 RA is not applicable for band n96 in US, but it can be used in other region/country, we need to study/specify it. Similar logic as OCB/PSD requirement which is only applicable to some regions such as Europe.

	LGE
	We’d better not to mix up multiple discussion in this proposal. To be specific, in Proposal 2, we have FFS for the condition for the actual channel access type(s) used for each SL channel. In this case, we can focus on PSCCH/PSSCH since SL transmission wording itself covers all the SL channels and signals. The main difference between Mode 1 RA and Mode 2 RA is who selects TX resources for PSCCH/PSSCH. So, we suggest to replace “SL transmission” with “PSCCH/PSSCH” in the 1st and 2nd bullet.

Next, for PSCCH/PSSCH transmission scheduled by Mode 1 RA, Mode 2 channel access type may or may not be feasible depending on whether gNB can perform LBT procedure or not, so, we suggest to put Type 2 LBT for Mode 1 RA as FFS in this stage. 

Next, on 1st and 2nd bullet, we are still ongoing discussion how to combine Mode 1/2 RA and LBT procedure. So, in this stage, we need to revise wording into “SL transmission using the allocated resource(s)” for 1st bullet and “SL transmission using the selected and reserved resources” for 2nd bullet. 

	CMCC
	We are generally fine with this proposal.

	China Telecom
	We are fine with FL proposal.

	Intel
	We are generally OK with the proposal, but we have a few comments, and concerns:

· We do not agree with the following language: “in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.”.  SL-U must be complaint with the ETSI BRAN and other regional regulatory requirements and not with the design of specific technology. Therefore, we would like to rephrase that sense as follows: “in compliance with transmission gap(s) and LBT sensing idle time requirements specified in the ETSI BRAN.”

· We agree with OPPO’s comments and remarks regarding the following text “FFS whether sidelink mode 2 operation can be supported / used for band n96 (5.925-7.125 GHz) in the US due to local FCC regulation”. In our view, this should be indeed removed since this is not within the scope of this WID, which indeed includes this band for study. Whether we are forbidden to operate D2D in this band in US (which is quite debatable and would be probably another topic for discussion, since our interpretation of the regulatory text is different) or not is irrelevant here, since this should not preclude us to design SL-U operating for all other regions. 


	Sharp
	First of all, a general question on “carrier” in “for sidelink operation in a shared carrier”: what was the reason to use a word different to the one used in previous proposals?
On the first bullet, to avoid confusion we propose to replace “allocated resource(s)” with “reserved resource(s)”, or “resource(s) reserved in SCI”.
On the second sub-bullet of the second bullet, we agree with OPPO that this should be removed.

	Fujitsu
	We are fine with the proposal. 

	Panasonic
	We are generally fine with the proposal.

	Samsung
	1st bullet: generally OK. In addition, we think SL HARQ-ACK feedback reporting to gNB can also be considered as part of the enhancements to SL DG/CG in mode 1. We would like to update the blue bullet as: “FFS potential enhancement to SL DG/ CG and/or SL HARQ-ACK report on uplink”.
We are OK with other bullets.

	vivo
	Regarding COT sharing, we know you had another proposal for the discussion, the point here is that COT sharing has impact on mode 1 and mode 2 RA, this is why you add COT sharing impact to mode 2, we also think COT sharing has impact on mode 1
· FFS whether/how to handle LBT inter-UE blocking, COT sharing and LBT failures issues in mode 1 RA

Regarding the relation between LBT and resource selection, it is more proper to make it as subbullet, and the LBT can be either dynamic or semi-static.
Proposal 5 (III): 
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in a shared carrier. 
· In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the allocated resource(s), in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· In semi-static channel access, SL UE performs LBT before SL transmission using the allocated resource(s)
· FFS whether/how to handle LBT inter-UE blocking and LBT failures issues in mode 1 RA
· FFS potential enhancement to SL DG/ CG

	ZTE,Sanechips
	Ok

	Sony
	We are fine with the proposal.

	xiaomi
	We are generally fine with the proposal.
We also think some FFS in the proposal 5 has been included by other topic, e.g., the inter-ue block issue has been included by topic #2.
For the last bullet, we think it is more suitable to be discussed in channel access part of the topic #2.

	WILUS
	We are fine with this proposal in general. The wording such as “for sidelink operation in a shared carrier”, “for NR sidelink operation in unlicensed spectrum,” and “for NR sidelink operation in shared channel” for all the proposals above seems better to be consistent as identical term like either “for NR sidelink operation in shared channel” or “for NR sidelink operation in unlicensed spectrum” or “for NR sidelink operation in shared spectrum channel” as in TS37.213.

	Spreadtrum
	We are ok with the proposal.

	Nokia, NSB
	We are generally fine with the Proposal. Some comments:
· we agree that there is some duplication of “mutual blocking” in different proposals, but this may not be critical. Anyways, blocking may be more relevant to discussions under 9.4.1.2
· The FFS point about use of n96 in US seems unnecessary. Even if its use is not allowed, it should not impact the work in RAN1, which aims at supporting all possible regions and spectrum within the scope of the WID.

	Lenovo
	Support 

	NEC
	We generally agree with the proposal, and the following items seem to be overlapped with previous proposals and should be removed:
· “whether/how to handle LBT inter-UE blocking” is included in proposal 2;
· “multi-channel access” is included in proposal 4;

	Mediatek
	We are generally fine with the proposal with the following comments:
We also think the two sub-bullets of “FFS whether/how to handle LBT inter-UE blocking” are repetitive and can be removed.
For the last FFS, we support the FL’s proposal. And “How” can be added.

	DCM
	OK

	Fraunhofer
	We are supportive of the FL’s proposal in general.
While we realize there is some repetition of “inter-UE blocking” across this proposal and proposal 2(IV), since they are FFSs, we are fine with keeping them as long as they are studied in the appropriate contexts.

	CATT/GOHIGH
	We are generally fine with the proposal, with just a small comment for the first FFS of the second bullet. 
Considering that transmissions can only be performed after LBT success, while in Type 1 channel access, the LBT duration before the UE successfully accesses the channel is uncertain, the mode 2 resource selection may be affected consequently. Therefore, we propose to revise the first FFS as follows:
· FFS whether mode 2 resource selection procedure needs to be updated / enhanced due to channel access, including LBT inter-UE blocking, LBT failures, multi-channel access, COT sharing, LBT sensing results, uncertain LBT duration, etc.

	Ericsson
	We are generally fine with the proposal but:
· We do not think it is time to talk about enhancements.
· We do not think there is a need to discuss about band n96. What would we do with the outcome? If mode 2 is supported/not supported, how does it change our work? What is the intention of this bullet?
· It would be good to strive for a common channel access solution for Mode 1 and Mode 2.

Proposal 5 (III): 
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in a shared carrier. In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the allocated resource(s), in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how to handle LBT inter-UE blocking and LBT failures issues in mode 1 RA
· FFS potential enhancement to SL DG/ CG
· The existing sidelink mode 2 RA schemes are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the selected and reserved resources, in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether mode 2 resource selection procedure needs to be updated / enhanced due to channel access, including LBT inter-UE blocking, LBT failures, multi-channel access, COT sharing, LBT sensing results, etc.
· FFS whether sidelink mode 2 operation can be supported / used for band n96 (5.925-7.125 GHz) in the US due to local FCC regulation
· FFS whether/how multi-consecutive slots transmission can be supported for NR sidelink operation in unlicensed spectrum, including the following aspects
· channel access, resource allocation and PHY channel design
· FFS whether enhancement is needed between the end of the LBT procedure and the start of the SL transmission to retain channel access
· RAN1 to strive for a common solution for channel access for Mode 1 and Mode 2


	CableLabs
	We agree with the following amended statement (1st bullet):
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in a shared carrier, subject to regional access regulations. In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the allocated resource(s), in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213, sections #4.2. and #4.2.2.
· FFS whether/how to handle LBT inter-UE blocking and LBT failures issues in mode 1 RA
· FFS potential enhancement to SL DG/ CG

We agree with the following amended statement (2nd bullet):
· The existing sidelink mode 2 RA schemes are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the selected and reserved resources, in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213, sections #4.2. and #4.2.2.
· FFS whether mode 2 resource selection procedure needs to be updated / enhanced due to channel access, including LBT inter-UE blocking, LBT failures, multi-channel access, COT sharing, LBT sensing results, etc.
· FFS whether sidelink mode 2 operation can’t be is not supported / used for band n96 (5.925-7.125 GHz) in the US (due to local FCC regulation), Canada (ISED RSS-428),

	Huawei, HiSilicon
	We are generally fine with this direction and have some comments:

For mode 2, we suggest to add “…the selected and/or reserved resources …” to be more accurate. Because in legacy sidelink, unreserved transmission is possible (i.e., the UE does not send SCI in the past to reserve some resource, e.g., for aperiodic traffic).

For the “FFS whether sidelink mode 2 operation can be supported / used for band n96 (5.925-7.125 GHz) in the US due to local FCC regulation”, we do not think RAN1 is a right place to have such discussions. Whether sidelink mode 2 operation is applicable for band n96 or not is up to regional regulator. No discussion in RAN1 is needed.

As the comment from LG that “how to combine Mode 1/2 RA and LBT procedure”, we think RAN1 should agree the basic scheme first, i.e. how to support mode-1 and mode-2 in SL-U separately, then if needed, to further discuss other possible enhancements. So we support FL’s proposal and prefer to keep the wording “SL transmission using the selected and reserved resources”.

Following changes are supported
Proposal 5 (III): 
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in a shared carrier. In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the allocated resource(s), in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how to handle LBT inter-UE blocking and LBT failures issues in mode 1 RA
· FFS potential enhancement to SL DG/ CG
· The existing sidelink mode 2 RA schemes are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the selected and/or reserved resources, in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether mode 2 resource selection procedure needs to be updated / enhanced due to channel access, including LBT inter-UE blocking, LBT failures, multi-channel access, COT sharing, LBT sensing results, etc.
· FFS whether sidelink mode 2 operation can be supported / used for band n96 (5.925-7.125 GHz) in the US due to local FCC regulation
· FFS whether/how multi-consecutive slots transmission can be supported for NR sidelink operation in unlicensed spectrum, including the following aspects
· channel access, resource allocation and PHY channel design
FFS whether enhancement is needed between the end of the LBT procedure and the start of the SL transmission to retain channel access

	Transsion
	We are fine with the proposal.

	Broadcom
	We support both statements amended by CableLabs above.

	Bosch
	We are not accepting the formulation which mimics the static vs. dynamic discussions. We certainly have dynamic grants and configured grants in Mode 1 (so do dynamic resource allocation and configured resources in Mode 2), but we do not call it dynamic channel access (referring to LBE). We propose the following modification:
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in a shared carrier. In dynamic channel access  scheduling, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the allocated resource(s), in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how to handle LBT inter-UE blocking and LBT failures issues in mode 1 RA
· FFS potential enhancement to SL DG/ CG
· The existing sidelink mode 2 RA schemes are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. In dynamic channel access resource allocation, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the selected and reserved resources, in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· …

	Futurewei
	“LBT inter-UE blocking” is a consequence of LBT failure, which can be handled by LBT failure. It can be removed. “LBT results” is too general and overlap with LBT failure. We suggest the following changes

For mode 1
· FFS whether/how to handle LBT inter-UE blocking and LBT failures issues in mode 1 RA

for mode 2,  
· FFS whether mode 2 resource selection procedure needs to be updated / enhanced due to channel access, including LBT inter-UE blocking, LBT successes/failures, multi-channel access, COT sharing, LBT sensing results, etc.
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FL comments and responses
· On LBT inter-UE blocking, LBT failure, LBT sensing results, multi-channel access and etc, all these are commonly known topic areas / issues in both mode 1 and mode 2, and they should be all looked into and find solutions for them. Perhaps, there is no need to list out every single one of them in the proposal and just have a general description like FFS details.
· On including more specific areas for enhancement, I think it will spark more discussions on why only list some specific enhancements. They are generally not part of the intention of the proposal. I suggest using more generic wording. 
· Let’s not couple dynamic and semi-static channel access in this proposal 5. They are already covered in Topic 2.
· On editorial comments on replacing or removing “allocated resource(s)” or “SL transmission” with a different wording or term, this is not a big issue. I don’t think there is something wrong with the original description.
· On “shared channel” or “shared carrier”, I have started using “shared carrier” in RA due to potentially UE selects resources span across multiple channels (multiple 20MHz) in a resource pool. If I use “shared channel”, it may be interpreted that UE cannot select resources from multiple channels.
· Clean up the proposal colours in the proposal for text that seem stable for easier reading. New changes are in green colour. 
· @CableLabs, “as a baseline” should be kept as SL resource allocation needs to take into account of channel access due to LBT failure event, LBT inter-UE blocking, etc. Removing it could be interpreted nothing can be changed and resulting SL cannot operate in the unlicensed band properly.
· @Bosch, the use of the term “dynamic channel access” in the main bullets for mode 1 and mode 2 are referred / related to the Type 1 and Type 2 channel access procedures, not about DG or CG that are in mode 1. In mode 2, we have never call it dynamic resource allocation.

Proposal 5 (IV): 
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the allocated resource(s), in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 1 resource selection procedure needs to be updated / enhanced due to channel access
· FFS whether/how to handle LBT inter-UE blocking and LBT failures issues in mode 1 RA
· FFS potential enhancement to SL DG/ CG
· The existing sidelink mode 2 RA schemes are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the selected and/or reserved resources, in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 2 resource selection procedure needs to be updated / enhanced due to channel access, including LBT inter-UE blocking, LBT failures, multi-channel access, COT sharing, LBT sensing results, etc.
· FFS whether sidelink mode 2 operation can be supported / used for band n96 (5.925-7.125 GHz) in the US due to local FCC regulation
· FFS whether/how multi-consecutive slots transmission can be supported for NR sidelink operation in unlicensed spectrum, including the following aspects
· channel access, resource allocation and PHY channel design
· FFS whether/how enhancement is needed between the end of the LBT procedure and the start of the SL transmission to retain channel access

Proposal 5-1 (I): 
· FFS whether sidelink mode 2 operation can’t be is not supported / used for band n96 (5.925-7.125 GHz) in the US (due to local FCC regulation), Canada (ISED RSS-428)

	Company
	Comments for Proposal 5 (IV) and Proposal 5-1 (I)

	LGE
	On 1st and 2nd main bullet, does SL transmission also includes PSFCH and S-SSB? In this case, UE will perform Type 1 channel access before PSFCH or S-SSB as well? Is that intension of this proposal? I thought that there is still possibility of that some SL channel can skip Type 1 channel access. So, we’d like to replace “SL transmission” with “PSCCH/PSSCH”. Since now we are OK not to consider gNB-to-UE COT sharing, we are fine with keeping “allocated resource(s)”. 

I have one more question, additional sensing for self-deferment is part of Type 1 channel access? If not, we’d like to add “at least” before “Type 1 or one of the Type 2 LBTs” for both 1st bullet and 2nd bullet. 

Is it correct understanding that the back-to-back transmission will be automatically supported when we agree Type 2 channel access for PSSCH scheduled by Mode 1 RA?  

If we agree not to use channel sensing result known at gNB for SL-U, I think we may not need following FFS anymore. 
· FFS whether/how mode 1 resource selection procedure needs to be updated / enhanced due to channel access

On Proposal 5-1, we are not so sure whether it is right place to discuss it. In technical point of view, when gNB cannot perform LBT procedure, sidelink Mode 1 operation would suffer from similar situation with Mode 2 operation. We do not need to restrict it only for sidelink Mode 2 operation. Even in Mode 1, SL UE will transmit PSCCH/PSSCH to another SL UE.

FL: Yes, SL transmission includes PSFCH and S-SSB. In this case, Type 2 channel access could be performed if follow short control signalling transmission principle. Regarding additional sensing for self-deferment should be part of channel access topic. If it is agreed and not part of Type 1, we can make another agreement for it. This proposal does not mean only Type 1 and Type 2 can be performed. Regarding Type 2 for back-to-back, no, it does not automatically mean Type 2 is always used for back-to-back. It could be used for PSFCH and S-SSB as well. To remove the FFS bullet for mode 1, I think many others will disagree. Since it is FFS whether and how…, it is OK to keep it.

	CMCC
	OK

	Fujitsu
	We are fine with the proposals.

	xiaomi
	We are generally fine with the proposal.

	CATT/GOHIGH
	We support proposal 5 and can accept proposal 5-1.

	Samsung
	We are generally fine with the proposals.

	ZTE,Sanechips
	· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the allocated resource(s), in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 1 resource allocation/selection procedure needs to be updated / enhanced due to channel access

For Mode 1 RA, we need to take into account resource allocation as well. Is it correct  understanding that selection here includes reservation mechanism as well?

FL: I will just a generic wording “allocation” instead of “selection”, as this is the term that has always been used.

	Ericsson
	We propose to change the wording from “channel access”  “shared spectrum channel access” to make it clearer in the two FFS of proposal 5. Additionally, we also think that the channel access solutions should be try to be common for mode 1 and mode 2 RA.

Proposal 5 (IV): 
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the allocated resource(s), in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 1 resource selection procedure needs to be updated / enhanced due to shared spectrum channel access
· FFS whether/how to handle LBT inter-UE blocking and LBT failures issues in mode 1 RA
· FFS potential enhancement to SL DG/ CG
· The existing sidelink mode 2 RA schemes are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the selected and/or reserved resources, in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 2 resource selection procedure needs to be updated / enhanced due to shared spectrum channel access, including LBT inter-UE blocking, LBT failures, multi-channel access, COT sharing, LBT sensing results, etc.
· FFS whether sidelink mode 2 operation can be supported / used for band n96 (5.925-7.125 GHz) in the US due to local FCC regulation
· FFS whether/how multi-consecutive slots transmission can be supported for NR sidelink operation in unlicensed spectrum, including the following aspects
· channel access, resource allocation and PHY channel design
· FFS whether/how enhancement is needed between the end of the LBT procedure and the start of the SL transmission to retain channel access
· RAN1 to strive for a common solution for channel access for Mode 1 and Mode 2


	Sharp
	We support proposal 5.
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Proposal 5 (V): 
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the allocated resource(s), in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 1 resource allocation selection procedure needs to be updated / enhanced due to shared spectrum channel access
· The existing sidelink mode 2 RA schemes are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the selected and/or reserved resources, in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 2 resource selection procedure needs to be updated / enhanced due to shared spectrum channel access
· FFS whether/how multi-consecutive slots transmission can be supported for NR sidelink operation in unlicensed spectrum, including the following aspects
· channel access, resource allocation and PHY channel design
· FFS whether/how enhancement is needed between the end of the LBT procedure and the start of the SL transmission to retain channel access
· RAN1 to strive for a common solution for channel access for Mode 1 and Mode 2

Proposal 5-1 (I): 
· FFS whether sidelink mode 2 operation is not supported / used for band n96 (5.925-7.125 GHz) in the US (due to local FCC regulation), Canada (ISED RSS-428)

Proposal for Week 2 Friday GTW session

	Company
	Comments

	Qualcomm
	Support

	Bosch
	Support with minor comment:
We recommend adding “at least” in front of dynamic channel access: “At least in dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the selected and/or reserved resources, in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213. 

FL: Adding “at least” in the agreement, I learned that in a very hard way, is generally not a good idea. It can create A LOT of unnecessary confusions and discussions in the future due to different people can have different interpretation. If something needs to be additionally agreed, a new agreement can be made. Without “at least”, it does not preclude anything in the future.

	CableLabs
	Mode 2 of operation is not supported by US (FCC) and Canada (ISED) in band n96 (U-NII 5/6/7/8 bands.
Note: more details on FCC limitations on UE to UE device communication (n96) are presented in R1-220484. ISED (Canada) replicates US regulations in n96 (with some minor differences) but prohibits UE to UE device communication in n96, per RSS-248 issue 2, section #4.8.3, the public comments phase getting completed on 07/15/2022.

	Intel
	Support

	LGE
	For progress, support them with question for the consequence.
 
In the next meeting, we may need to further discuss whether Mode 2 UE can receive DL channels (e.g., DL discovery burst) or transmit UL channel on unlicensed carrier, and whether or not to consider this case for SL-U design. Unlike Mode 1 UE, since is about Mode 2 UE, I believe no one can just say the magic sentence which is that “it is out of scope”. This assumption may or may not have impact on the SL-U design.

FL: Sure, anything can be discussed in the next meeting.

On Proposal 5-1, it seems necessary to further discuss whether SL communication scheduled by Mode 1 will apply the Proposal 5-1 as well. To be specific, in Mode 1, even though gNB will schedule SL TX resources, anyway the SL communication is done between UEs.

FL: I understand different people can have different understanding. I can add mode 1 or remove mode 2 from the proposal.

	CMCC
	Support with comments.
 
We are fine with this proposal but have questions about the last sub-bullet, in our understanding, why we need this should be clarified, because in SL-U, UE shall perform type 1/2A/2B/2C to access the channel regardless of it is in mode 1 or mode 2 operation, does this mean that gNB may have the possibility to be involved in the channel access procedure even though it cannot initiate a COT? If not so, we think this guideline is not necessary.

FL: I think it is the opposite. Since now, most companies have the same understanding that gNB cannot initiate a COT and shares it with SL UE, then mode 1 UE will need to initiate a COT for its SL transmission, just as for a mode 2 UE. So, the gNB will not have the possible to be involved in the channel access procedure. Maybe I misunderstand your point.

	Futurewei
	We support Proposal 5(V) although we think the text “subject to applicable regional regulations” added is unnecessary as the specs have nothing to do with the regional regulations. Such text will not be included in the specs anyways.
 
For Proposal 5-1(I), we think the proposal may be outside the scope of RAN1. But we can accept it as long as the main proposal 5 is agreed.

	DCM
	Support proposal 5 (V)
We have same feeling with FW for proposal 5-1 (I), but we are fine since it has FFS.

	vivo
	For mode 1 resource allocation, we understand LBT has regulation requirement, which has been reflected in other proposal. however what regulation is taken as reference for DG/CG, that is something we are clear for now.
 
For Proposal 5-1 (I), we wonder whether RAN4 can handle this or not. At least, the RAN1 impact is not clear. We suggest not to discuss this in RAN1.
 
FL: Resource allocation is a RAN1 topic, I think it should be discussed in RAN1 first. If in the end something needs to be specified/restricted for a particular frequency band, we can inform our conclusion to RAN4 and make spec changes there.

	ZTE, Sanechips 
	Is it correct understanding the note 'RAN1 to strive for a common solution for channel access for Mode 1 and Mode 2' would not preclude the different COT design for mode 1 and mode 2?

FL: Yes, it is my understanding. If there is a need / necessity to be different, of course, they can be different.




Proposal 5 (V): 
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the allocated resource(s), in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 1 resource allocation selection procedure needs to be updated / enhanced due to shared spectrum channel access
· The existing sidelink mode 2 RA schemes are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. In dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the selected and/or reserved resources, in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 2 resource selection procedure needs to be updated / enhanced due to shared spectrum channel access
· FFS whether/how multi-consecutive slots transmission can be supported for NR sidelink operation in unlicensed spectrum, including the following aspects
· channel access, resource allocation and PHY channel design
· FFS whether/how enhancement is needed between the end of the LBT procedure and the start of the SL transmission to retain channel access
· RAN1 to strive for a common solution for channel access for Mode 1 and Mode 2

Proposal 5-1 (I): 
· FFS whether sidelink mode 1 and/or mode 2 operation is not supported / used for band n96 (5.925-7.125 GHz) in the US (due to local FCC regulation), Canada (ISED RSS-428)

Contribution summary for channel access mechanism
Regulation aspects
· Occupied channel bandwidth (OCB) requirement
· [1/Nokia, NSB]: For Europe, ETSI harmonized standards have explicit requirements on the occupied channel BW (OCB). It is required that the occupied channel BW shall be at least 80% of Nominal Channel BW for 5 GHz bands, respectively. However, it should be also noted that on the 5 GHz bands the transmission BW may temporarily be less than 80% of the Nominal Channel BW during a channel occupancy time, with a minimum BW being 2 MHz.
· [17/CableLabs, Charter]: In the US, FCC prohibits direct connection of a client (e.g. STA or UE) to another client for U-NII 5, 6, 7, 8, based on FCC Title 47 CFR 15.407(a)3V and (d)5.
(5) In the 5.925-7.125 GHz band, client devices, except fixed client devices, must operate under the control of a standard power access point, indoor access point or subordinate devices; Subordinate devices must operate under the control of an indoor access point.
In all cases, an exception exists for transmitting brief messages to an access point when attempting to join its network after detecting a signal that confirms that an access point is operating on a particular channel. Access points and subordinate devices may connect to other access points or subordinate devices. Client devices are prohibited from connecting directly to another client device.
· Accordingly, SL-U operation is not supported in US 5.925-7.125GHz (U-NII 5, 6, 7, 8) bands.
· U-NII 6 and 8 bands do not support outdoor operation (e.g., vehicular applications).
· [33/JHU]: in the United States, the Federal Communications Commission (FCC) requires that, “In the 5.925–7.125 GHz band, client devices, except fixed client devices, must operate under the control of a standard power access point, indoor access point or subordinate devices,” and “Client devices are prohibited from connecting directly to another client device”. These regulations are for the n96 band of 3GPP. Since the sidelink is used for direct communication between the UEs, these FCC regulations appear to prohibit sidelink operations in this band. The European Union does not require the use of access points but limits the frequency of operation to 5.945 to 6.425 GHz (band n102). Devices operating in the n46 band must comply with the Dynamic Frequency Selection (DFS) requirements established to limit interference to radar systems. These requirements are applicable to UEs operating in sidelink modes 1 and 2.
· Power spectral density (PSD) limits
· [1/Nokia, NSB]: The regulatory limit on 5GHz band may be as low as 10 dBm/MHz meaning that transmission power is severely limited for transmissions with narrow bandwidth.
· Short control signalling transmission (SCSt)
· According to European regulation (ETSI EN 301 893), following limitations apply
· within an observation period of 50 ms, the number of Short Control Signalling Transmissions by the equipment shall be equal to or less than 50; and
· the total duration of the equipment's Short Control Signalling Transmissions shall be less than 2 500 µs within said observation period.
Evaluation methodology
· Purpose of updating SL evaluation methodology and target use cases
· Evaluate the impact of channel access mechanism, various new features and signal/channel designs on SL performance in unlicensed spectrum
· [1/Nokia, NSB], [16/OPPO]
· Use cases: 
· Advanced V2X: [1/Nokia, NSB]
· Public Safety: [1/Nokia, NSB]
· Commercial: [2/HW, HiSi], [10/LGE], [4/ZTE], [6/vivo], [11/LGE], [16/OPPO]
· Baseline evaluation methodology
· V2X TR 37.885: [1/Nokia, NSB], 
· NR-U TR 38.889: [2/HW, HiSi], [5/CATT, GH], [8/China Telecom], [11/LGE], [16/OPPO], [28/Ericsson], [32/ Qualcomm]
· R17 commercial use case: [4/ZTE], [16/OPPO]
· Evaluation scenarios and layout
· [2/HW, HiSi]
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· Indoor layout and UE dropping model with N = 6 or 12 clusters and each with M=5 UEs
· Each cluster is a circle, with a central point and radius Rmax = 15 or 10m and Rmin = 5 or 1m
· No overlapping among the N clusters
·  [4/ZTE]
· Deployment scenarios agreed for commercial use case is the baseline
· Indoor scenario is used as baseline and outdoor scenario only is optional
· For indoor scenario, option 1 (Urban macro (500m ISD) + 1 RRH/Indoor Hotzone per cell) in TR 36.843 is used as baseline, option 4 (Urban macro (500m ISD) + 3 RRH/Indoor Hotzone per cell) is optional
· For outdoor scenario, the dropping method of outdoor scenario in tr 38.889 is reused
· [5/CATT, GH]
· NR indoor hotspot for indoor scenario and NR dense urban (ISD = 200m) for outdoor scenario
· All the UEs are randomly and uniformly dropped into the simulation area
· [6/vivo]
· For outdoor scenario, Manhattan model in TR 37.885 is used
· For indoor scenario, office indoor scenario in TR 38.901 is used
· Partial BS can be regarded as Wi-Fi node, the UE is randomly deployed and selected as Wi-Fi UE or SL-U UE
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· [7/InterDigital]
· Urban Option A in TR 37.885 for evaluation of SL-U and Wi-Fi
· Urban Option A and highway Option A for evaluation of SL-U and NR-U
· [16/OPPO]
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· Reuse the indoor scenario for NR-U evaluation for TR 38.889
· Urban macro (ISD = 500m) for outdoor scenario
· 5 UEs/STAs associated with each gNB/AP per 20MHz
· [28/Ericsson]
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· Reuse the indoor sub-7GHz indoor scenario from TR 38.889 without gNBs
· 5 SL-U UE pairs (10 UEs in total) in the scenario. Each pair is separated by uniform [10, 25]m
· 10 interfering devices, randomly distributed Uniform in x and y ranges of the scenario
· [32/ Qualcomm]
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· Reuse layouts for indoor and outdoor from the Rel-16 NR-U study
· There are two operators to model two RATs at a time. The one is SLU, the other one can be NR-U, Wi-Fi or SL-U
· The topology of NR-U and Wi-Fi is the same as in TR 38.889
· The topology of SL-U is pair topology or star topology (optional) and the SLU operators are deployed uniformly at random in the area
· For NR-U/Wi-Fi, 5 UEs/STAs associated per each gNB/AP per 20 MHz
· For SL-U pairs: 3, 5 or 10 pairs of UEs per 20MHz
· For SL-U stars: 3 Hub UEs with 5 associated peripheral UEs per 20MHz

· Channel model
· Channel model and pathloss model in TR 38.901
· [2/HW, HiSi], [16/OPPO], [28/Ericsson], [32/ Qualcomm]
· Channel model for R17 commercial use case with necessary modifications: [4/ZTE]
· [5/CATT]
· For indoor scenario, channel model defined in TR38.901 (NR InH mixed Office model) is used
· For outdoor scenario, the outdoor-to-outdoor channel in TR 36.843 (R17 commercial use case) could be a starting point
· [6/vivo]
· For outdoor scenario, channel model defined in TR 37.885 is reused.
· For indoor scenario, channel model defined in TR38.901 is used.

· Traffic model
· Periodic and aperiodic traffic types with different traffic intensity as defined for V2X
· [1/Nokia, NSB], [5/vivo], [16/OPPO], [28/Ericsson]
· Periodic 3 and aperiodic 2 model: [28/Ericsson]
· FTP model 3 (TR36.889): [2/HW, HiSi], [5/CATT, GH], [27/MTK], [16/OPPO], 
[32/ Qualcomm]
· XR cloud gaming traffic model in TR 38.838: [2/HW, HiSi], [5/CATT, GH], [27/MTK]
· FTP model 2 (TR36.843): [4/ZTE]
· Periodic traffic (TR37.885): [4/ZTE]
· FTP model 1/3 for Wi-Fi: [6/vivo]
· Antenna model
· Baseline Tx/Rx: (M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), dH = dV = 0.5 λ
· [2/HW, HiSi], [6/vivo], [16/OPPO], [28/Ericsson], [32/Qualcomm]
· Optional Tx/Rx: (M, N, P, Mg, Ng) = (1, 2, 2, 1, 1), dH = dV = 0.5 λ
· [16/OPPO], [28/Ericsson], [32/Qualcomm]
· Carrier frequency
· 5 GHz: [2/HW, HiSi], [4/ZTE], [5/CATT, GH], [6/InterDigital], [28/Ericsson], [32/Qualcomm]
· 6 GHz: [6/InterDigital], [28/Ericsson], [32/Qualcomm]
· Simulation bandwidth
· 20MHz: [4/ZTE], [5/CATT, GH], [7/InterDigital], [16/OPPO], [28/Ericsson], [32/Qualcomm]
· 40MHz: [2/HW, HiSi]
· 80MHz: [2/HW, HiSi], [4/ZTE], [5/CATT, GH], [32/Qualcomm]
· SCS
· 15KHz: [4/ZTE], [32/Qualcomm]
· 30KHz : [4/ZTE], [32/Qualcomm], [16/OPPO]
· Interference model
· Statistical model: [5/CATT, GH]
· Wi-Fi model in TR 38.889: [4/ZTE], [6/vivo], [16/OPPO], [10/LGE], [32/ Qualcomm]
· NR-U: [7/InterDigital], [32/ Qualcomm]
· No need: [27/MTK]
· Asynchronous interference model: [28/Ericsson]
· The choice of technology is up to each company
· The traffic for SL-U UEs is the same as or 5 times bigger than the interfering devices
· The number of SL-U devices equals that of interfering devices
· IBE model
· IBE model for NR V2X: [5/CATT, GH], [16/OPPO]
· Performance metric
· PRR and PIR in TR 37.885 for periodic and aperiodic traffic
· [1/Nokia, NSB], [2/HW, HiSi], [6/vivo], [7/InterDigital], [16/OPPO]
· User perceived throughput (UPT) and latency used NR-U (TR36.889) for FTP model
·  [2/HW, HiSi], [5/ CATT, GH], [16/OPPO], [27/MTK]
· User perceived throughput (UPT): [6/vivo], [7/InterDigital], [32/ Qualcomm]
· Successful UE ratio for XR traffic: [5/CATT, GH]
Channel access mechanisms
· LBE-based dynamic channel access
· Support: [1/Nokia, NSB], [2/HW, HiSi], [3/Spreadtrum], [4/ZTE, SC], [5/CATT, GH], [6/vivo], [7/IDC], [8/China Telecom], [9/NEC], [10/Lenovo], [11/LGE], [12/Sony], [13/Panasonic], [14/xiaomi], [15/SS], [16/OPPO], [18/FW], [19/ASUSTeK], [20/Apple], [21/CMCC], [22/DCM], [23/Sharp], [24/WILUS], [28/E///], [29/Intel], [30/BOSCH] (DG), [32/Fujitsu]
· Not support: 
· FBE-based semi-static channel access
· Support: [1/Nokia, NSB], [2/HW, HiSi], [3/Spreadtrum], [6/vivo], [7/IDC], [10/Lenovo], [16/OPPO], [19/ASUSTeK], [21/CMCC], [23/Sharp], [29/Intel], [30/BOSCH] (CG), [32/Fujitsu]
· FFS: [9/NEC], [15/SS], [20/Apple], [25/Transsion], [28/E///] (benefits of energy saving and low complexity are not prominent)
· LBT bandwidth per channel
· LBT bandwidth per unlicensed channel is 20MHz: [4/ZTE, SC], [10/Lenovo], [25/Transsion]
· Type 1 LBT from NR-U (long LBT)
· Support: [1/Nokia, NSB], [2/HW, HiSi], [3/Spreadtrum], [4/ZTE, SC] (PSCCH/PSSCH/PSFCH), [5/CATT, GH], [6/vivo], [8/China Telecom], [9/NEC], [10/Lenovo], [6/vivo], [11/LGE], [12/Sony], [13/Panasonic], [14/xiaomi], [16/OPPO], [17/CableLabs, Charter], [18/FW], [19/ASUSTeK], [20/Apple], [21/CMCC], [23/Sharp], [24/WILUS], [28/E///]
· [5/CATT, GH]: 
· Introduce a channel occupancy extension transmission after Type 1 LBT success and before the starting time of the selected transmission resource. The maximum duration of the channel occupancy extension needs to be further studied to avoid unfairness to other RAT access and insufficient resource usage.
· Type 2A LBT from NR-U (short LBT for Tx gap = 25µs)
· Support: [1/Nokia, NSB], [2/HW, HiSi], [3/Spreadtrum], [4/ZTE, SC] (S-SSB), [5/CATT, GH] (also S-SSB, PSFCH), [6/vivo] (all SL CHs/signals), [7/IDC] (at least S-SSB), [8/China Telecom], [9/NEC], [10/Lenovo], [11/LGE], [12/Sony] (at least S-SSB), [13/Panasonic] (at least S-SSB), [14/xiaomi] (at least for S-SSB), [16/OPPO], [18/FW], [19/ASUSTeK], [20/Apple] (at least S-SSB), [21/CMCC], [23/Sharp] (at least S-SSB), [24/WILUS] (at least S-SSB), [28/E///] (PSFCH, S-SSB only)
· Type 2B LBT from NR-U (short LBT for 25µs > Tx gap ≥ 16µs)
· Support: [1/Nokia, NSB], [2/HW, HiSi], [3/Spreadtrum], [4/ZTE, SC], [5/CATT, GH], [6/vivo] (PSCCH/PSSCH), [8/China Telecom], [9/NEC], [10/Lenovo], [11/LGE], [12/Sony], [14/xiaomi], [16/OPPO], [18/FW], [19/ASUSTeK], [20/Apple], [21/CMCC], [23/Sharp], [28/E///] (PSFCH only)
· Type 2C LBT from NR-U (no LBT for Tx gap < 16 µs)
· Support: [1/Nokia, NSB], [2/HW, HiSi], [3/Spreadtrum], [4/ZTE, SC], [5/CATT, GH], [6/vivo] (PSCCH/PSSCH), [8/China Telecom], [9/NEC], [10/Lenovo], [11/LGE], [12/Sony], [14/xiaomi], [16/OPPO], [18/FW], [19/ASUSTeK], [20/Apple], [21/CMCC], [23/Sharp]
· Energy detection (ED) threshold setting
· [4/ZTE, SC]: At least the default maximum energy detection threshold is supported.
· [11/LGE]: NR-U UL energy detection threshold adaptation procedure is used as baseline when in-coverage; Pre-configure based on target TX power when out-of-coverage.
· [25/Transsion]: The EDT determination method for NR-U/LAA uplink can be used as a starting point for the study of EDT determination method for sidelink unlicensed access system.
· CW adjustment
· CW size is reset to a minimum value (follows the same DL Type 1 LBT procedure) when an ACK is received (unicast, groupcast option 2): [11/LGE], [16/OPPO]
· CW adjustment is based on counting number of NACKs for multiple groupcast PSSCH (under NACK-only / groupcast option 1): [11/LGE]
· CW size remains the same when SL HARQ feedback disabled: [11/LGE], [16/OPPO]
· [3/Spreadtrum] When sidelink HARQ feedback is enabled, contention window can be adjusted according to SL HARQ feedback. When sidelink HARQ feedback is disabled, the SL CBR can be considered for contention window adjustment.
· [4/ZTE, SC]
· For unicast sidelink transmission with ACK/NACK enabled, it is suggested to reuse the CW adjustment mechanism in NR-U.
· For PSCCH/PSSCH transmission with ACK/NACK disabled, the adjustment mechanism of CW window needs to be further optimized.
· For groupcast with type 1/2 HARQ feedback, the adjustment mechanism of CW window needs to be further studied.
· [26/Fraunhofer]: Study the impact of contention window length selection on transmission characteristics such as the SL priority, PDB and HARQ feedback.
· [29/Intel]: The contention windows size adjustment for channel access type 1 needs to be enhanced.
· CAPC
· NR-U CAPC table for UL is used for SL-U: [4/ZTE, SC], [9/NEC], [10/Lenovo], [14/xiaomi], [20/Apple]
· [12/Sony]: Channel access priority class p=1 is used for at least PSFCH transmission.
· [29/Intel]: RAN1 should discuss how to relate the ProSe Per Packet Priorities (PPPP) defined in SL and the Channel access priority classes (CAPC), since the latest must be supported for compliance to regulatory requirements. Furthermore, RAN1 should send an LS to RAN2 for the identified issue.
· Inter-UE / mutual blocking
· [29/Intel]: RAN1 should discuss whether to support sub-channelization and in case should study mechanisms to mitigate mutual blocking across frequency multiplexed transmissions. RAN1 should investigate mechanisms to mitigate interference across UEs transmitting in a TDM’ed manner, since different UEs could have overlapping pool of resources and can potentially start transmission at the same time. RAN1 should investigate the impact of the ON/OFF and OFF/ON transient period to the LBT procedure performed by a UE when transmission of a PFSCH may require LBT and a SL slot may contain a PSFCH transmission.
· a UE may incur into SL synchronization errors (e.g., GNSS sync error or gNB synchronization error), which may be in the order of up to 3 us.
· a gNB SL synchronization includes propagation delays that for macro cell deployments can be in the order of several us (e.g., 2 us or 4 us for gNB-UE distance of 600 m and 1200 m respectively).
· a UE typically has an ON/OFF and OFF/ON transient period in the order of 10 us, but these transient periods may vary based on UE’s capability.
· UEs’ transmissions are subject to different propagation delays.
· Mode 1 operation
· [6/vivo]: In mode 1, UE still has to perform LBT for the scheduled resources, only after it successfully accesses to the channel, can it transmit on the scheduled resources.
· [7/IDC]: For Mode 1 scheduling, a COT can be initiated by the UE and the outcome can be reported to the gNB as discussed above. The gNB can then coordinate the COT sharing in that case by allowing a COT sharing and assigning the resources to be shared.
· [9/NEC]: In mode 1, LBT failure may lead to invalid scheduling of the sidelink resource in unlicensed spectrum. To discuss whether and how to improve the invalid scheduling caused by LBT failure in mode 1 for SL-U.
· [11/LGE]: If the channel sensing operation parameters is controlled by gNB, it’s beneficial to have new Mode 1 reporting related to LBT failure. If consecutive LBT failures is observed, UE reports to the gNB for changing SL resources to different RB sets or change energy detection threshold.
· [25/Transsion]: L3 RSSI measurement and channel occupancy reporting from sidelink UE should be supported in sidelink unlicensed access system.
· [27/MediaTek]: Study impact on the timeline for Mode 1 resource allocation due to the additional time for LBT operation at UE.

· Mode 2 operation
· [26/Fraunhofer]: Study the impact of using flexible slot structures to incorporate LBT before transmitting in a time slot with the current sensing and resource allocation procedures.
· Others
· [4/ZTE, SC]
· From the perspective of the system, the gap between any two SL occasions can be (pre-)configured less than a symbol, e.g., as 16us or 25us.
· In SL-U, it is not supported that only a part of the symbols in a slot is configured as sidelink symbols, i.e., 14 symbols in a slot as the default.
· [5/CATT, GH] Only HARQ ACK/NACK-based feedback can be supported, i.e., NACK-only based feedback is not supported in SL-U.
· [10/Lenovo]
· RAN1 to study the benefit of introducing the one-shot HARQ feedback, non-numerical HARQ feedback timing indicator features for sidelink unlicensed operation.
· RAN1 to study the benefit of delaying the generation and transmission of SL HARQ feedback using non-numerical HARQ feedback timing value for an unlicensed spectrum
· RAN1 could further study the PSFCH enhancement to mitigate problems arising due to delayed sidelink HARQ feedback reception for an unlicensed spectrum
· [19/Panasonic]: For PSFCH, channel access priority class is p=1.
· [20/Apple]: For S-SSB, channel access priority class is p=1.
· [25/Transsion]: Channel bandwidth for sidelink unlicensed access system can be {10, 20, 30, 40, 60, 80} MHz.

COT (channel occupancy time) sharing
· Support in principle
· [1/Nokia, NSB], [2/HW, HiSi], [3/Spreadtrum], [4/ZTE, SC], [5/CATT, GH], [6/vivo], [7/IDC], [8/China Telecom], [9/NEC], [10/Lenovo], [11/LGE], [14/xiaomi], [16/OPPO], [19/ASUSTeK], [20/Apple], [21/CMCC], [22/DCM], [23/Sharp], [24/WILUS] (FFS how), [25/Transsion], [29/Intel], [31/QC], [32/Fujitsu]
· Not support: [17/CableLabs, Charter], [28/E///] (not for PSCCH/PSSCH only)
· Semi-static COT sharing (in FBE)
· [11/LGE]:
· The absence of any other technology sharing the channel can be guaranteed on a long-term basis
· The absence of certain link(s) sharing the channel can be guaranteed on a long-term basis
· The absence of UE with SL Mode 2 resource (re)selection procedure sharing the channel can be guaranteed on a long-term basis
· FFS how to set FFP (fixed frame period) and what is the granularity of configuration for FFP
· Questions that should be addressed
· Under which condition(s) or scenario(s) that allow a sidelink RX UE to take the role of a responding device and make use of a shared COT from a sidelink TX UE (which is a COT initiating UE), e.g.,
· The RX UE is a target/intended receiver UE of the TX UE
· The RX UE performs
1. SL unicast transmission towards the TX UE
2. SL groupcast transmission where the TX UE is a group member
3. SL broadcast transmission where the TX UE is part of the SL broadcast
4. SL unicast transmission towards another UE
5. SL groupcast transmission where the TX UE is not a group member
· How to handle receiving multiple COT sharing information
· Mode 1 gNB to SL-U UE
· Support at least for SL scheduling (e.g., DCI format 3_0): [11/LGE], [18/FW]
· [11/LGE]: FFS whether COT information from gNB can be obtained in group-common DCI (e.g., DCI format 2_0) and/or UL grant DCI (e.g., DCI format 0_0/0_1/0_2/1_0/1_1/1_2)
· [29/Intel]: RAN1 should study a unified procedure for both mode 1 and mode 2 to allow a UE to share its COT with other UE(s).
· SL-U UE to UE COT sharing
· Supported at least in SL unicast: [1/Nokia, NSB], [8/China Telecom], [9/NEC], [10/Lenovo], [11/LGE], [14/xiaomi] (also groupcast), [16/OPPO], [18/FW], [21/CMCC], [31/QC], [32/Fujitsu]
· [31/QC]:
· UE that obtains a COT could signal the TDRA and FDRA (potentially different FDRA in different slots) within the COT duration/bandwidth. This way other UEs could exploit this information to select the resources for transmission accordingly and try to access the channel via COT sharing. The UEs may need also a COT structure information (COT-SI) in order to understand the composition of the set of resources that are up for sharing.
· Study methods to enable for initiating UE to resume transmissions in its COT after a gap longer than 25 

Short Control Signalling transmission (SCSt)
· According to European regulation (ETSI EN 301 893), following limitations apply
· within an observation period of 50 ms, the number of Short Control Signalling Transmissions by the equipment shall be equal to or less than 50; and
· the total duration of the equipment's Short Control Signalling Transmissions shall be less than 2 500 µs within said observation period.
· Support in principle: [1/Nokia, NSB], [16/OPPO], [10/Lenovo], [29/Intel]
· For use cases / deployment where the presence of other technologies is not expected. E.g., when FBE channel access is used.
· Possible SL channel / signal to be considered: PSFCH, S-SSB, SL configured grants
· Further study on whether to support SCSt for PSFCH and S-SSB: [2/HW, HiSi], [4/ZTE, SC], [5/CATT, GH], [16/OPPO], [22/DCM], [29/Intel]
· Including feasibility, reliability and benefits

Multi-channel access
· NR-U DL Type A and Type B multi-channel access
· Support: [2/HW, HiSi], [4/ZTE, SC], [16/OPPO], [23/Sharp], [28/E///]

CP extension (CPE)
· Support in principle from NR-U design
· Support: [9/NEC], [16/OPPO], [22/DCM], [25/Transsion], [31/QC]
· When to apply CPE (additional transmission)
· [22/DCM]: Always applied in the gap symbol regardless the existing of COT sharing to avoid inter-UE blocking (when some UE applies Type 2 LBT and some applies Type 1 LBT at the same time).

Resource allocation enhancements (mode 1 and mode 2) in SL-U
· Common aspects / enhancements
· SL-U should be supported for in-coverage and out-of-coverage UEs, therefore both mode1 and mode2 should be supported.
· [2/HW, HiSi] For both mode 1 and mode 2, further study the LBT blocking issue among SL TX UEs.
· [5/CATT, GH]: UE scheduling UE is not supported in sidelink unlicensed operation, since it is out of the scope of Rel-18 SL evolution.
· [7/IDC] 
· Prioritize slot based PSSCH/PSCCH design in SL U as in SL licensed spectrum.
· Reservation of a periodic time window for periodic type of traffic in SL unlicensed spectrum.
· [14/xiaomi] If a TX resource includes resources from multiple RB set, a candidate resource including resource of a single RB set would be more preferred compared with a candidate resource including resource of multiple RB sets, because UE may need to perform LBT in multiple RB sets if it transmits in candidate resource including resource from multiple RB sets.
· Burst / back-to-back transmissions (for same TB or different TBs): [4/ZTE, SC], [5/CATT, GH], [6/vivo], [10/Lenovo], [11/LGE], [15/Samsung], [21/CMCC], [22/DCM], [28/E///], [30/BOSCH], [31/QC], [33/JHU]
· COT retaining to avoid long gap (at slot level) between SL transmissions
· Improve channel access efficiency by reducing number of channel accesses for transmitting a TB or multiple TBs
· Enhancements to resource reservation to enable the overbooking of multiple consecutive slots
· Mini-slots / multiple starting positions within a slot: [31/QC]
· Increased channel access opportunities for SL (synchronous frame-based system)
· Improving channel access reliability and retaining COT (at symbol level) after Type-1 LBT 
· [6/vivo]: The AGC overhead and PSCCH decoding complexity would increase, when introducing multiple starting symbols in a slot or mini-slot based transmission for SL transmission. SL transmission starting from an earlier starting symbol of a given slot would block the SL transmission starting from a later starting symbol in the same slot.
· [20/Apple] Separate starting position can be used for resource allocation with full BW or partial BW, similar to CG PUSCH in Uu link.
· [30/BOSCH] Due to LBT variable contention window, a fixed slot boundary may not be guaranteed. For SL-U with, at least, LBT Cat-4 study whether flexible slot starting is possible and/or configurable.
· [bookmark: _Hlk102898055][34/Continental] Adapting the channel access schemes of NR-U, in particular LBT, to the existing NR-SL physical layer (sensing and resource allocation, mode 2), such that channel access time can be made at symbol-level time scales
· Mode 1 RA
· [1/Nokia, NSB]: SL SR/BSR, DCI and RRC are not affected by unlicensed channel access, but SL control and data channels (including SL SSB, PSCCH, PSSCH, PSFCH) should follow unlicensed channel access procedures and are subject to the effect of LBT failure.
· [7/IDC]: Support configuring Mode 1 UE with time window and set of frequency resources to initiate a COT in SL-U to reduce the impact of LBT failure.
· [22/DCM]: Study LBT-related mechanism in mode 1 resource allocation, in consideration of PDCCH misdetection/LBT failure. For example,
· gNB indicates LBT type in SL scheduling DCI
· gNB indicates additional TX to make a gap with a certain duration
· [26/Fraunhofer]: In Mode 1, the gNB should be capable of providing grants after carrying out the required channel access procedures to ensure the availability of the channel, along with the relevant information such as the slot structure to be used and the COT duration.
· [27/MediaTek] For the transmission on the reserved resources, gNB may need to consider the sufficient time gap between the reserved resources during the resource selection for the potential LBT operation. Or gNB may have to overbook some contiguous resources addressing LBT failure. Thus, it may also require some LBT related information to be known at gNB for the proper resource selection to avoid invalid resource allocation.
· [29/Intel]: To clarify in RAN1 as a first step the intended deployment for mode 1, since multiple interpretations may exist:
· Mode-1-a: a gNB sends scheduling DCI on the licensed carrier, and can perform sensing on SL unlicensed carrier, but it is not allowed to transmit on the SL unlicensed carrier. This implies that a gNB can sense the SL channel but cannot occupy by its own COT.
· Mode-1-b: a gNB sends scheduling DCI on the licensed carrier and cannot either perform sensing or transmit on SL unlicensed carrier.
· Mode 2 RA
· [1/Nokia, NSB]: While the LBT type of channel access procedures are designed for collision avoidance and fair coexistence with other RATs which use asynchronous channel access, the SL Mode 2 sensing-based procedures are designed for coordinating the resource allocation in a distributed way among SL UEs transmitting in a frame-based structure. This means that these mechanisms may not fully replace each other, on the contrary, they should operate together.
· [5/CATT, GH] UE should perform resource selection procedure to determine the corresponding PSCCH/PSSCH transmission resources and then perform LBT procedure, the reasons are provided as following:
· Firstly, LBT should be carried out at identified resource(s). Otherwise, UE need to perform LBT for all LBT sub-bands, which will cause higher workload for channel access operation especially when multiple LBT sub-bands are configured, such as 100MHz bandwidth.
· Secondly, the sensing processing time (Tproc,0) and Tx processing time (Tproc,1) should also be considered. If UE starts to perform resource selection after the successful LBT procedure, then perform resource selection, due to the duration of sensing and Tx processing time, other RAT can access and occupy the channel during the duration. The previous LBT success will be useless.
· [5/CATT, GH] (enhancement)
· Considering that the unavailable resources caused by Type 1 channel access and additional selected candidate resources which are not really used will not indicated in SCI, so it will not affect the sensing and resource exclusion operations for other UEs.
· The received COT can be used to identify resource selection window or be treated as the restrictions for resource selection. UE will choose resources within the received remaining COT so that this UE only need to perform Type 2 channel access. [32/Fujitsu]
· [11/LGE]: 
· UE first performs channel access procedure (Type 1 LBT) and initiates a COT, then selects resources for its own SL transmissions within the remaining COT (which requires a short or no LBT). SL Tproc,0 and Tproc,1 can be part of / overlap with the defer time until SL transmission is ready.
· During resource selection (e.g., MAC layer), similar to HARQ RTT time (z=a+b slots in R’16), it is necessary to guarantee the channel sensing interval (Type 1 LBT) right before each TX resource.
· Once UE detects reserved resources of another UE and determines to exclude these resources from the candidate resource set, the UE also needs to exclude the channel sensing interval for the reserved resources to avoid inter-UE blocking.
· If a UE determines that the channel where other UE’s SCI is transmitted is busy, the UE can expect that the channel sensing result for the reserved resource indicated by the SCI will be busy as well.
· When UE performs SL resource (re)selection, if there is COT duration available for the UE, the UE should first select resources inside the COT duration as much as possible. If the COT is not available for the UE to transmit SL, the UE should select resource outside the COT to avoid Type 1 LBT failure.
· [15/Samsung]: To compensate throughput and latency performance degradation in the existing resource allocation mechanism due to frequent LBT failure, 
· One solution is multiple transmission occasions for a given (re-)transmission. UE could try to pass LBT procedure in each occasion, and after LBT procedure passed, the remaining occasions can be released or used for next (re-)transmission. Correspondingly, UE needs to determine multiple resources during sensing and selection procedure. Drawback is the overbooking issue.
· Another solution is a new trigger of LBT failure for legacy resource allocation procedure.
· One more solution for UEs with multiple SL transmissions using different HARQ process or HARQ disabled, is to select consecutive TX resources during resource selection procedure. UE can send signals on the guard and/or AGC symbols to eliminate transmission gap and maintain channel contiguously being occupied (see accompany contribution [2] for details), then LBT procedure only happens at the beginning of first transmission.
· [27/MediaTek]
· Determination of the starting point of the selection window according to the LBT success occasion can avoid the invalid resource selection. Alternatively, the UE may perform resource selection at first and then perform LBT. In this case, the starting point of the resource selection window should take into account the LBT operation time in addition to the processing time T1.
· For the transmission on the reserved resources, the UE may have to determine the time for LBT operation according to the occasion of the reserved resource for transmission. That is, LBT operation is performed up to the reserved resource (i.e., performed some time earlier than the reserved resource for transmission) taking into account LBT counter and potential LBT failure.
· [28/E///]: To comply with CCA regulations of unlicensed spectrum and be able to reuse most of mode-2 based resource allocation procedure for SL, we believe that LBT is to be seen as a procedure that is applied on top. For example, CCA/LBT is performed before a transmission on the resources selected based on mode-2 SL resource allocation. Enhancement in mode 2 can include:
· SL-U Mode 2 supports opportunistic transmission (i.e., early transmission) based on LBT success.
· Step 1: A UE performs sensing and resource selection based on the resource selection procedures specified in SL Rel-16 (or Rel-17), to select resources for an initial transmission and possibly for some retransmissions of a TB.
· Step 2: The UE starts performing CCA/LBT as soon as the packet arrives at the buffer and in addition also selects the first available resource (from the set of available resources) when the channel is found to be available by LBT procedure. We call this as opportunistic transmission. In case the channel is not found to be available by LBT procedure before the initially selected resource, the UE waits to transmit on the initially selected resource.
· To reduce the spread of different transmissions over time, we propose to adopt ‘frequency-first’ selection instead of random selection during resource selection procedure (step 1 above).
· LBT failure before the selected resource triggers resource re-selection.
· RAN1 specifies enhancements to resource selection for wideband mode such that the selected resources are confined within a single channel unless TB size demands otherwise.
· [29/Intel]: RAN1 should discuss how to combine the LBT procedure with the SL sensing and resource selection procedure.
· [31/QC]: Study enhancements to the exclusion step in resource selection to limit the system throughput losses due to the issue of unused reserved resources due to LBT failures.
· [33/JHU]: In the US, the FCC requires that, “In the 5.925–7.125 GHz band, client devices, except fixed client devices, must operate under the control of a standard power access point, indoor access point or subordinate devices,” and “Client devices are prohibited from connecting directly to another client device”. These regulations are for the n96 band of 3GPP. Since the sidelink is used for direct communication between the UEs, these FCC regulations appear to prohibit sidelink mode 2 operations in this band. The European Union does not require the use of access points but limits the frequency of operation to 5.945 to 6.425 GHz (band n102).

Others
· [5/CATT, GH] (slot structure)
· The slot structure in NR sidelink should be reused in SL-U
· [18/FW] (congestion control)
· Modify the definition of CBR measurement in SL unlicensed access by taking into account the transmissions from other RATs.
· Update CR definition for SL unlicensed transmissions by taking into account the transmissions from other RATs.
· [27/MediaTek]: Study support of very low power (VLP) operation for SL-U.
· [34/Continental] Adapting the resource allocation of NR-U, in particular the interlace option, to the existing SL resource pool structure.
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