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Introduction
In RAN #97-e, the scope of sidelink enhancement for FR2 has been confirmed as follows [1]:
3. [bookmark: _Hlk89917254]Study and specify enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2, RAN4] (Determine in RAN#98-e whether to continue the study or study + specification work for FR2 until the end of R18)
· [bookmark: _Hlk89917271]Focus only on updating the evaluation methodology for commercial deployment scenario in 4Q 2022. [RAN1]
· [bookmark: _Hlk89917283]Work is limited to the support of sidelink beam management (including initial beam-pairing, beam maintenance, and beam failure recovery, etc) by reusing existing sidelink CSI framework and reusing Uu beam management concepts wherever possible.
· [bookmark: _Hlk89917309]Beam management in FR2 licensed spectrum considers sidelink unicast communication only.
At the RAN1#110bis-e meeting, various evaluation assumptions have been agreed for both indoor and outdoor scenarios. In this contribution, we discuss additional/remaining aspects of evaluation assumptions.
Discussions on evaluation methodology
[bookmark: _Ref92297796]SL relay use-case
At the RAN1#110bis-e meeting, both indoor and outdoor were agreed as evaluation scenarios. For indoor, it was agreed that there is no Uu link and UEs in the area form pairs topology, same as for Rel-18 SL-U. For outdoor, it was agreed that Uu and PC5 on different carriers is the baseline and Uu and PC5 on the same carrier is optional. 
For indoor, in some cases, FR2 Uu coverage/connectivity is not available in the entire area. It must be beneficial to use SL direct communication between UEs/devices for proximity services using FR2 licensed spectrum for the scenario. This does not hurt operator’s FR2 Uu deployment/operation – rather, it improves the utilization of the spectrum. The agreed assumptions for indoor (there is no Uu link and UEs in the area form pairs topology) well suit the case.
For outdoor, in general, FR2 Uu coverage/connectivity is available at least for some UEs around a BS. SL direct communication between UEs/devices for proximity services under Uu coverage is of course one of use-cases. However, unlike indoor scenario, assumption that all UEs form pair-wise links and communicate each other using SL may not make sense for some use-cases. One example is SL relaying for FR2 coverage enhancement and beam diversity. Figure 1 illustrates examples of FR2 outdoor scenario where a Relay UE is used for the other UE (Target UE) in out of the Uu coverage or under the Uu beam blockage. The Relay UE receives DL data from the BS using DL resource and transmits it to the Target UE using SL resource, or receives UL data from the Target UE using SL resource and transmits it to the BS using UL resource. The Relay UE can be either CPE type or handheld type. 
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(a) Coverage enhancement										(b) Beam diversity
Fig. 1	SL relay for FR2 for coverage enhancement and beam diversity

Figure 2 shows a system-level simulation result that demonstrates downlink UPT performance improvement by SL relays for FR2 licensed spectrum (carrier frequency of 30GHz and bandwidth of 100MHz). Here, we assume 7 sites with 3 cells per site and ISD = 200m. 10 UEs and 10 relays are dropped per cell (100% outdoor), where each UE communicate with the BS or a relay taking into account the quality of the Uu/PC5 links. The antenna configurations are  for UEs and  for Relay UEs, respectively. Bursty traffic (random arrival of 5 packets per second with the packet size being 500KB) is assumed. Two types of relays are evaluated:
· Relay Tx/Rx simultaneous: A relay receives DL from the BS and transmits SL to a target UE simultaneously. Isolation of {100 dB, 110 dB, or infinite} for transmission (Tx) and reception (Rx) is assumed.
· Relay Tx/Rx partition: a relay receives DL from the BS and transmits SL to a target UE orthogonally in time-domain. “Static” is the case that the time-domain partition for Tx and Rx is fixed. “Dynamic” is the case that it is flexible.
It is observed from Fig. 2 that the use of SL relays significantly improves the UPT of FR2 licensed spectrum for outdoor. In case relays Tx/Rx simultaneously, the performance may depend on the isolation between Tx and Rx. However, with the isolation of 100dB or 110dB, which we believe is quite reasonable, especially for CPE type of relay, under the assumption that the relay uses different antenna panels for Tx and Rx, as analyzed in [8, Section 2.6.1.1], the performance impact from self-interference is found to be negligible. In case relays Tx/Rx non-simultaneously (orthogonally in time-domain), the manner of partitioning of the resources for Tx and Rx impacts the performance. “Dynamic” partition achieves better performance than “Static”.
Note that if it is possible to assume more antenna elements on the relays, the performance benefit of SL relays will be further increased.
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Fig. 2	Example simulation results for SL relay: CDF of UPT for downlink data traffic

The current evaluation methodology and assumptions agreed at the RAN1#110bis-e meeting are in general common (or not differentiated) for indoor (no Uu-link) and outdoor (Uu-link on different/same carrier). However, we do not think this is the best way to evaluate the outdoor scenario, especially for scenario with SL relays. Firstly, the traffic in this scenario must be between BS and target UE, as opposed to the case of pair-wise topology in indoor scenario. The evaluation metrics should also be end-to-end (between BS and target UE). Secondly, Uu-link availability must be taken into account. Relay UEs use both Uu-link and PC5-link, either simultaneously or in time-domain partitioning manner. There must be performance impact from co-existence between Uu-link and PC5-link, when they are on the same carrier. These factors must be taken into account in the simulation methodology for scenarios with SL relays. 
For SL relays, in reality, Uu and PC5 can be on the same carrier or on different carriers. For evaluation purpose, Uu and PC5 on the same carrier should be the focus. 
Proposal 1: For outdoor with Uu and PC5 on the same carrier, 
· agree that use of SL relays is promising for coverage enhancement and beam diversity for FR2 licensed spectrum 
· establish evaluation methodology such that the scenario with SL relays can be studied.

In the following, we provide our views on additional simulation assumptions that we think should be part of the evaluation methodology. The proposals are based on the simulation assumptions already agreed at RAN1#110bis-e meeting.
Additional simulation assumptions for outdoor with SL relay
UE drop and relay UE determination
For outdoor layout, it was agreed that 60 UEs with scaling factor of 1, 1/2, or 1/3 are dropped per cell. To evaluate the case with SL relays, some UEs dropped in a cell can be selected as Relay UEs. We propose 10% and 50% as the percentages of Relay UEs among the UEs dropped per cell for the evaluation. 
It was agreed that layout option 3 in Section A.2.1.1 of TR 36.843 is re-used for outdoor scenario. For the layout option 3, there are two UE droppings – ‘Uniform drop’ and ‘Hotspot drop’. For ‘Uniform drop’ where the UEs are dropped uniformly and randomly, Relay UE selection can also be random. This corresponds to the scenario where Relay UEs are dropped in ‘unplanned’ manner. For ‘Hotspot drop’, there is a hotspot area where UEs are densely dropped compared to the other area in each cell. With this, ‘planned’ Relay UEs can be evaluated. It can be up to each company how to select planned Relay UEs in the hotspot drop.
For indoor where pairs UE topology is used, how to form UE pairs is up to each company as agreed for Rel-18 SL-U evaluation. Similarly, for outdoor, association between a Relay UE and the other UEs (which UE uses whether/which relay UE) can be up to each company. 

BS antenna configuration, noise figure, Tx power, and height
To account for Uu link, BS parameters are necessary. For this, BS parameters for FR2 captured in the previous studies (e.g., [2-6]) can largely be re-used for FR2-SL evaluation.

Traffic model
For simplicity, we propose to assume that Relay UEs do not generate own data traffic; they just relay packets from/to BS to/from UEs. For UEs other than relays, the agreed traffic model should be re-used, with the clarification that the traffic is end-to-end (from/to BS to/from UE).

Performance metrics
For SL relaying case where data traffic is from/to BS to/from UE, the evaluation metric should be for end-to-end (from/to BS to/from target UE), rather than just for a SL. PRR would not be necessary – UPT and latency (and UE satisfactions as section 7.2 of TR 38.838 for XR traffic evaluation, if agreed) should be the major performance metrics.

Assumptions on SL resource availability and Relay UE Tx/Rx 
As described earlier, SL relay can be used to relay DL packets from BS to a UE (downstream traffic), or UL packets from a UE to BS (upstream traffic). The evaluation methodology for both downstream traffic and upstream traffic should be established.
For both downstream traffic and upstream traffic evaluations, two assumptions should be considered; A) SL transmissions occur only on a subset of slots, and B) SL transmissions can occur any slots. 
For downstream traffic evaluation, with the assumption A, DL receptions at Relay UEs can be assumed to occur in time slots different from the slots for SL transmissions. With the assumption B, Relay UEs may need to split the resources for transmission and reception, or maybe able to transmit and receive simultaneously (e.g., using different antenna panels). For upstream traffic evaluation, as opposed to DL traffic evaluation, either to take assumption A or assumption B does not much impact the Relay UE’s behaviour. Relay UEs transmit/receive within the same set of resources. Same as for downstream traffic evaluation with assumption B, Relay UEs may need to split the resources for transmission and reception, or maybe able to transmit and receive simultaneously (e.g., using different antenna panels).
For both DL and UL traffic evaluations, when a Relay UE is supposed to transmit and receive simultaneously, there should be a common understanding how/whether Relay UE’s self-interference is modelled. For the evaluation purpose, 110dB or larger isolation can be assumed based on the analysis in [8, Section 2.6.1.1]. 
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(a)  Downstream traffic evaluation with assumption A (left) and assumption B (right)
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(b)  Upstream traffic evaluation with assumption A (left) and assumption B (right)
Fig. 3	Examples of SL relaying operation under the assumptions of SL resource availability and Relay Tx/Rx.

Based on the above discussion, following can be considered for evaluation:
· Regarding SL resource availability, following two cases should be considered.
· SL transmission occurs only on a subset of slots.
· For downstream traffic evaluation, DL occurs on the rest of slots.
· For upstream traffic evaluation, UL occurs on the same subset of slots.
· SL transmission occurs on any slots.
· Regarding Relay UE’s transmission/reception, both non-simultaneous and simultaneous can be considered.
· For the case with non-simultaneous transmission/reception, each company can report how the Relay UEs perform transmission and reception.
· For the case with simultaneous transmission/reception, isolation of [110 dB, infinite] can be assumed.

Summary of additional simulation assumptions for outdoor with SL relay
Based on the discussion in Section 2.2.1 – 2.2.5, we propose to adopt additional simulation assumptions for outdoor layout with Uu and PC5 on the same carrier with SL Relay, as summarized in Table 1.
Table 1: Additional simulation assumptions for outdoor layout with Uu and PC5 on the same carrier with SL Relay
	Parameters
	Values

	Deployment/drop of Relay UEs
	Relay UEs are selected from the dropped UEs in each cell
Percentage of Relay UEs in the dropped UEs in a cell is {10%, 50%}
· For ‘Uniform UE drop’, Relay UEs are randomly selected
· For ‘Hotspot UE drop’, Relay UEs selection is up to each company

	Traffic assumption for Relay UEs
	Relay UEs do not generate their own traffics

	BS antenna pattern
	3-sector antenna radiation pattern, 8 dBi (Table A.1-2 in TR 38.838)

	BS antenna configuration
	 with 
(Table A.1-2 in TR 38.838)

	BS downtilt
	Not specified (Table A.1-2 in TR 38.838)

	BS transmit power
	40 dBm for 100 MHz (as per RAN1#110bis-e agreement for Rel-18 duplex evolution, originally from Table 5.2.2.4-1 in TR 38.828)

	BS noise figure
	7 dB (Table A.2.1-1 in TR 38.802)

	BS height
	25 m

	Performance metrics
	Metrics agreed at RAN1#110bis-e are used for end-to-end (between BS and target UE) evaluation
PRR does not need to be considered for SL relay scenario

	Uu TDD UL/DL assumption
	Following options can be used:
· Opt.1: SL transmission occurs only on a subset of slots
· For downstream traffic, DL occurs on the rest of slots 
· For upstream traffic, UL occurs on the same subset of slots
· Opt.2: SL transmission can occur on any slots

	Tx/Rx assumption for Relay UEs 
	Following options can be used:
· Opt.1: Relay UE does not perform Tx/Rx simultaneously 
· Each company can report how Relay UEs transmit and receive
· Opt.2: Relay UE performs Tx/Rx simultaneously 
· Isolation of [110 dB or infinite] is assumed



Proposal 2: Adopt additional simulation assumptions for outdoor layout with Uu and PC5 on the same carrier with SL Relay as summarized in Table 1.

Remaining aspects of evaluation assumptions
FFSs in the RAN1#110bis-e agreements
Regarding UE topology for indoor scenario, it was FFS whether to consider cluster-based topology. In general, cluster-based topology is for wearable type of SL UEs. Since the UE assumptions agreed at RAN1#110bis-e meeting were not for such low-end type of UEs, we consider that it is not necessary to consider cluster-based topology. It can be optional, if majority companies prefer to evaluate it.
On performance metrics, there is an FFS on whether to consider UE satisfactions for XR traffic evaluation. Since XR traffic model was already agreed, it is straightforward to include UE satisfactions for XR traffic evaluation as one of the performance metrics.
Proposal 3: Regarding two FFSs in the RAN1#110bis-e agreements,
· For indoor scenario, cluster-based topology is not considered, or is optional.
· UE satisfactions for XR traffic evaluation is considered as one of the performance metrics.

Blockage models
For all the target use cases of the evaluations, where UE devices directly communicate with each other, the blockage of links would be more prominent. In particular, proper blockage modeling is important to assess the true gain of the FR2 SL through evaluation. In Rel-17, at least for the blockage model for V2P/P2V use cases, the “additional vehicle blockage loss” in TR 37.885 was agreed to be reused, where the additional vehicle blockage loss is accounted in the pathloss when the link is in the NLOSv state and, thus, all the paths involved in the link are attenuated by the same amount. However, for the evaluation of beam-based communication in FR2, a path/angle-specific blockage model is necessary. In TR 38.901 section 7.6.4, such elaborate blockage models (i.e., Model A and Model B) are provided. We propose to use the blockage model for the FR2 SL evaluation. Between Model A and Model B in TR 38.901 Section 7.6.4, we think Model B is more reasonable for system-level evaluations of FR2 SL considering that Model B takes into account geometric relations and spatial correlation and hence should be adopted as baseline.   
Proposal 4: For the system-level evaluation of FR2 SL commercial use cases, blockage model B in Section 7.6.4 of TR 38.901 is used as baseline. 

Additional SL UE antenna configuration 
At the RAN1#110bis-e meeting, a UE antenna configuration, , was agreed. However, this antenna configuration would not be able to represent all the possible applications of SL for FR2 licensed spectrum. For example, SL relay UE can be a CPE type that can have larger number of antenna elements for further improving the performance. As the jusitification of the WID indicates “the main benefit would come from making sidelink more applicable for a wider range of applications”, it is preferred not to rule out the other UE types. We propose to consider another UE antenna configuration, , as an additional evaluation assumption that represents more capable UE (e.g., CPE type). 
Proposal 5: For the system-level evaluation of FR2 SL commercial use cases, another UE antenna configuration,  , is introduced, at least for outdoor scenario. 

Link-level evaluation for FR2 SL
As copied in the Introduction of this paper, the work is limited to the support of SL BM by reusing existing SL CSI framework and reusing Uu BM concepts wherever possible. However, it is good to have a common understanding on link-level evaluation methodology in case if any discussion is necessary on link-budget and/or channel/signal structure for SL on FR2 licensed spectrum. As in the system-level evaluation in Section 2.2, the same set of references [2]-[5] also provides link-level evaluation assumptions that we can largely leverage for FR2 SL evaluation. We suggest sets of link simulation assumptions, which we believe plausible for FR2 SL commercial use cases.

Link-level evaluation parameters
In Rel-16, some updates on the link-level evaluation assumptions were agreed:
	Working assumption: (Rel-16, RAN1 #94bis)
· For the purpose of evaluation, the initial frequency error should be within ±[5] ppm with the assumption of uniform distribution [-5, 5] for NR V2X sidelink synchronization.
· Note: This is the error of the local oscillator for the Tx and Rx with respect to the absolute carrier frequency.

Agreements: (Rel-16, RAN1 #95)
· Confirm the working assumption that initial frequency error before synchronized to any synchronization source should be within ±5 ppm for the purpose of evaluation.  

Agreements: (Rel-16, RAN1 #95)
· Using the below table as a starting point for evaluation assumptions for sidelink synchronization LLS.
· Detection probability of S-PSS/S-SSS
· Decoding BLER of PSBCH
· Check further offline regarding UE speeds (absolute vs. relative, including current channel model assumptions in the TR)  on Friday, confirmed to be relative speed and thus, the speeds in the table below need to be doubled
· Discuss further offline payload size of PSBCH  to revisit in the next RAN1 meeting. Companies to report the assumed payload size of PSBCH in their evaluations
	 
	Below 6GHz
	Above 6GHz

	Carrier Frequency
	6 GHz
	30 GHz

	Channel Model
	CDL channel models 

	Subcarrier Spacing(s)
	15, 30, 60 kHz
	60, 120 kHz

	SNR Range
	> -6 dB
	> -6 dB

	UE Speed
	3 km/h, 120 km/h  (mandatory)
30km/h, 250 km/h (optional)
	3 km/hr, 120 km/h (mandatory)

	Interference model
	Scenario 1: no interference
Scenario 2: effect of interference includes in the model
	Scenario 1: no interference


	Initial Frequency Offset

	TX: Uniform distribution within [-5, 5] ppm of nominal carrier frequency
RX: Uniform distribution within [-5, 5] ppm of nominal carrier frequency





Although the above agreements are for V2X use cases, the same assumptions can be applied for the synchronization simulation for SL commercial use cases. It is noted that the same assumption on the initial frequency error, i.e., ±5 ppm, has often been used in other scenarios [4]. For other simulation assumptions than the synchronization, we can consider the values in Table 2 as the starting point, where some of the parameters in the table are derived from Section A.1 in TR 38.802 [4]. Note that, for the link-level evaluation, we can focus on the SL; although some applications in Section 2.1 involve both Uu and PC5 links, it would not be necessary to redo Uu link evaluation since it has already been done in other study/work items in previous NR releases.
Proposal 6: For the link-level evaluation of FR2 SL commercial use cases, the simulation assumptions in the following table can be considered as baseline.
Table 2: Link-level simulation parameters
	Parameters
	Values

	Carrier frequency
	30 GHz

	Carrier bandwidth
	100 MHz or 200 MHz

	UE antenna config (CDL)
	 with , 
 with  (for more capable UEs, such as CPE)
UE utilizes only one panel at a time

	Doppler
	83.3 Hz (3 km/h at 30 GHz)

	Channel Model and pre-beamforming delay spread
	TDL-A with 5 ns/10 ns delay spread
CDL-B with 20 ns/50 ns delay spread
CDL-D with 20 ns/30 ns delay spread, K-factor = 10 dB

	Phase noise mask
	3GPP TR 38.803, example 2 (UE phase noise PSD, Figure 6.1.11.2-1)

	Numerology
	120 KHz, NCP

	Sub-channel size
	25 RBs (2 sub-channels for 100 MHz, 5 sub-channels for 200 MHz)

	PSCCH (SCI-1)
	Symbols/RBs
	2 symbols/15 RBs

	
	Payload size
	21 bits + CRC = 47 bits for 100 MHz, 51 bits for 200 MHz

	SCI-2
	Payload size
	35 bits + CRC = 59 bits

	
	Beta offset
	1.75 or 2.25

	PSSCH
	Symbols
	 for slot w/o PSFCH
 for slot w/o PSFCH

	
	MCS
	MCS7/MCS16/MCS22 in MCS Table 1 (TS 38.214)

	
	Rank
	1 and 2

	
	DMRS
	2 and 3 symbol patterns

	PTRS
	

	Frequency offset
	±5ppm (for S-PSS/S-SSS/PSBCH only)
±0.1ppm (for PSCCH/PSSCH/PSFCH)

	SSB periodicity
	160ms



Performance metrics
As in the former practices of Uu link-level evaluation, SL link-level performance evaluation should involve separate evaluation of many different channels, such as PSCCH, PSSCH, and S-SSB, and different performance metrics and requirements should be applied for them. Fortunately, the performance metrics and requirements for Uu channels can be easily translated to the SL channels and some examples are shown in Table 4. 
Proposal 7: For the link-level evaluation of FR2 SL commercial use cases, the performance metrics in the following table can be used for alignment and calibration across companies.
Table 3: Link-level performance metrics
	PHY channel/signal
	Performance metrics

	PSCCH (SCI-1)
	SNR in dB achieving PSCCH BLER of 1%

	
	Note: 
	the sub-channel for PSCCH transmission is assumed to be known (no blind decoding)

	SCI-2
	SNR in dB achieving SCI-2 BLER of 1%

	
	Note: 
	single or two-layer transmissions are considered

	PSSCH
	SNR in dB achieving PSSCH BLER of 10%

	
	Note: 
	· Evaluation of initial BLER is prioritized
· Performance can be evaluated with and without PTRS

	PSFCH
	SNR in dB achieving PSFCH BLER of 1%

	
	Note:
	DTX to ACK rate: less than 0.1%

	S-PSS/S-SSS
	SNR in dB achieving S-PSS/S-SSS detection probability of 90%

	
	Note:
	· One-shot detection with a single S-PSS/S-SSS is assumed
· Frequency search granularity:  where  is a subcarrier spacing
· False alarm rate: less than 1%
· Criterion for S-PSS detection success: a residual timing error within a range of  and a residual frequency error within a range of 

	PSBCH
	SNR in dB achieving PSBCH BLER of 10%





Conclusions
In this contribution, we discussed additional/remaining aspects of evaluation assumptions and proposed following.
Proposal 1: For outdoor with Uu and PC5 on the same carrier, 
· agree that use of SL relays is promising for coverage enhancement and beam diversity for FR2 licensed spectrum 
· establish evaluation methodology such that the scenario with SL relays can be studied.

Proposal 2: Adopt additional simulation assumptions for outdoor layout with Uu and PC5 on the same carrier with SL Relay as summarized in Table 1.
Table 1: Additional simulation assumptions for outdoor layout with Uu and PC5 on the same carrier with SL Relay
	Parameters
	Values

	Deployment/drop of Relay UEs
	Relay UEs are selected from the dropped UEs in each cell
Percentage of Relay UEs in the dropped UEs in a cell is {10%, 50%}
· For ‘Uniform UE drop’, Relay UEs are randomly selected
· For ‘Hotspot UE drop’, Relay UEs selection is up to each company

	Traffic assumption for Relay UEs
	Relay UEs do not generate their own traffics

	BS antenna pattern
	3-sector antenna radiation pattern, 8 dBi (Table A.1-2 in TR 38.838)

	BS antenna configuration
	 with 
(Table A.1-2 in TR 38.838)

	BS downtilt
	Not specified (Table A.1-2 in TR 38.838)

	BS transmit power
	40 dBm for 100 MHz (as per RAN1#110bis-e agreement for Rel-18 duplex evolution, originally from Table 5.2.2.4-1 in TR 38.828)

	BS noise figure
	7 dB (Table A.2.1-1 in TR 38.802)

	BS height
	25 m

	Performance metrics
	Metrics agreed at RAN1#110bis-e are used for end-to-end (between BS and target UE) evaluation
PRR does not need to be considered for SL relay scenario

	Uu TDD UL/DL assumption
	Following options can be used:
· Opt.1: SL transmission occurs only on a subset of slots
· For downstream traffic, DL occurs on the rest of slots 
· For upstream traffic, UL occurs on the same subset of slots
· Opt.2: SL transmission can occur on any slots

	Tx/Rx assumption for Relay UEs 
	Following options can be used:
· Opt.1: Relay UE does not perform Tx/Rx simultaneously 
· Each company can report how Relay UEs transmit and receive
· Opt.2: Relay UE performs Tx/Rx simultaneously 
· Isolation of [110 dB or infinite] is assumed



Proposal 3: Regarding two FFSs in the RAN1#110bis-e agreements,
· For indoor scenario, cluster-based topology is not considered, or is optional.
· UE satisfactions for XR traffic evaluation is considered as one of the performance metrics.

Proposal 4: For the system-level evaluation of FR2 SL commercial use cases, blockage model B in Section 7.6.4 of TR 38.901 is used as baseline. 

Proposal 5: For the system-level evaluation of FR2 SL commercial use cases, another UE antenna configuration,  , is introduced, at least for outdoor scenario. 

Proposal 6: For the link-level evaluation of FR2 SL commercial use cases, the simulation assumptions in the following table can be considered as baseline.
Table 2: Link-level simulation parameters
	Parameters
	Values

	Carrier frequency
	30 GHz

	Carrier bandwidth
	100 MHz or 200 MHz

	UE antenna config (CDL)
	 with , 
 with  (for more capable UEs, such as CPE)
UE utilizes only one panel at a time

	Doppler
	83.3 Hz (3 km/h at 30 GHz)

	Channel Model and pre-beamforming delay spread
	TDL-A with 5 ns/10 ns delay spread
CDL-B with 20 ns/50 ns delay spread
CDL-D with 20 ns/30 ns delay spread, K-factor = 10 dB

	Phase noise mask
	3GPP TR 38.803, example 2 (UE phase noise PSD, Figure 6.1.11.2-1)

	Numerology
	120 KHz, NCP

	Sub-channel size
	25 RBs (2 sub-channels for 100 MHz, 5 sub-channels for 200 MHz)

	PSCCH (SCI-1)
	Symbols/RBs
	2 symbols/15 RBs

	
	Payload size
	21 bits + CRC = 47 bits for 100 MHz, 51 bits for 200 MHz

	SCI-2
	Payload size
	35 bits + CRC = 59 bits

	
	Beta offset
	1.75 or 2.25

	PSSCH
	Symbols
	 for slot w/o PSFCH
 for slot w/o PSFCH

	
	MCS
	MCS7/MCS16/MCS22 in MCS Table 1 (TS 38.214)

	
	Rank
	1 and 2

	
	DMRS
	2 and 3 symbol patterns

	PTRS
	

	Frequency offset
	±5ppm (for S-PSS/S-SSS/PSBCH only)
±0.1ppm (for PSCCH/PSSCH/PSFCH)

	SSB periodicity
	160ms



Proposal 7: For the link-level evaluation of FR2 SL commercial use cases, the performance metrics in the following table can be used for alignment and calibration across companies.
Table 3: Link-level performance metrics
	PHY channel/signal
	Performance metrics

	PSCCH (SCI-1)
	SNR in dB achieving PSCCH BLER of 1%

	
	Note: 
	the sub-channel for PSCCH transmission is assumed to be known (no blind decoding)

	SCI-2
	SNR in dB achieving SCI-2 BLER of 1%

	
	Note: 
	single or two-layer transmissions are considered

	PSSCH
	SNR in dB achieving PSSCH BLER of 10%

	
	Note: 
	· Evaluation of initial BLER is prioritized
· Performance can be evaluated with and without PTRS

	PSFCH
	SNR in dB achieving PSFCH BLER of 1%

	
	Note:
	DTX to ACK rate: less than 0.1%

	S-PSS/S-SSS
	SNR in dB achieving S-PSS/S-SSS detection probability of 90%

	
	Note:
	· One-shot detection with a single S-PSS/S-SSS is assumed
· Frequency search granularity:  where  is a subcarrier spacing
· False alarm rate: less than 1%
· Criterion for S-PSS detection success: a residual timing error within a range of  and a residual frequency error within a range of 

	PSBCH
	SNR in dB achieving PSBCH BLER of 10%
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