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1. Introduction
Based on the SL evolution WID’s guidance as proved in RAN#96 meeting [1], e.g., whether to specify the SL FR2 objective will be checked in RAN#97 meeting, it has been extensively discussed in September RAN#97-e meeting with the following SL evolution WID updated, and the detailed contents can refer to the approved WID contribution [2].
	*** Unchanged text is omitted ***
4.1 Objective of SI or Core part WI or Testing part WI
To check in RAN#97 for objectives 1 and 3, taking into account the progress on objectives 2 and 4, aiming to have specification work for both objective 1 and 3.
1. Specify mechanism to support NR sidelink CA operation based on LTE sidelink CA operation [RAN2, RAN1, RAN4] (This part of the work is put on hold until further checking in RAN#978-e)
[bookmark: _Hlk89917254][bookmark: OLE_LINK2]*** Unchanged text is omitted ***
3. Study and specify enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2, RAN4] (This part of the work is put on hold until further checking in RAN#97Determine 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 Update 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.
4. Study and specify, if necessary, mechanism(s) for co-channel coexistence for LTE sidelink and NR sidelink including performance, necessity, feasibility, and potential specification impact if any [RAN1, RAN2, RAN4]
· Reuse the in-device coexistence framework defined in Rel-16 as much as possible
· Note, RAN1 continues the work on dynamic resource pool sharing based on existing agreements and WID with high priority for Type A devices and operating combination A
*** Unchanged text is omitted ***


According to the updated WID guidance, SL FR2 discussion only focus on the evaluation methodology for commercial deployment scenario in Q4 2022, and whether to further study for SL FR2 will be determined in RAN#98-e meeting. So, this contribution will discuss the following aspects of SL FR2 evaluation methodology based on the guidance.
· Evaluation methodology baseline
· Evaluation deployment scenario
· Evaluation traffic model
· Evaluation channel model
· Evaluation performance metric
2. Discussion 
For the Rel-18 SL evolution, the purpose of introducing the SL operation on FR2 is to increase the data rate efficiently for expending the applicability of NR SL to commercial use cases, e.g., XR based interactive service via SL communication, SL tethering, etc. Thus, the evaluation methodology for SL FR2 shall focus on the commercial use case.
[bookmark: _Ref115434613]Proposal 1: The evaluation methodology for SL FR2 shall focus on the commercial use case.

Besides, for the commercial use case, the TX UE and RX UE may have different UE processing capability, e.g., the UE antenna configuration. For example, in some case, some RX UEs mainly consider receiving the services with widened beams for better power saving, e.g., the wearable device, and TX UE can be as a normal UE, e.g., the current smartphone. So, the following proposal is suggested:
[bookmark: _Ref115457480]Proposal 2: For the SL FR2 evaluation, different UE capability including TX and RX UE, e.g., the UE antenna configuration, shall be considered.

Evaluation methodology baseline
Even though the SL-U operation is only focus on the unlicenced band, it has the similar objective with that of SL FR2, e.g., increase the data rate for the commercial use case, and the SL-U evaluation methodology as copied following has been agreed in the last meeting [3], so, it is better to take SL-U evaluation methodology as a baseline with some modification, e.g., one operator only consider instead of two operators, which can accelerate the convergence of the discussion. Besides, the evaluation methodology in study report 38.808 focus on supporting NR from 52.6 GHz to 71 GHz, it is also can be regarded as baseline for the SL FR2 evaluation methodology discussion.
	Agreement
The following evaluation scenario can be used for evaluating performance of SL-U designs, resource allocation schemes, and coexistence study with another RAT in a shared channel.
· Scenario 1 (commercial use cases) – recommended:
· 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 – recommended

· a = 20m, b = 60m, c = 20m, d = 80 m
· [bookmark: OLE_LINK5]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)
· For NR-U / Wi-Fi, the same number of UEs / Wi-Fi STA 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.
· Companies should report if they used a different number of UEs / Wi-Fi STA as the total number of SL-U devices, as an additional evaluation scenario.
· 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. 
· Companies should report how SL-U UEs are paired
· 6 SL-U pairs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
· 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. 
· Companies should report how SL-U UEs form a group
· 12 SL-U UEs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
· For evaluation of broadcast traffic, SL-U UEs are dropped uniformly at random in the area.
· 12 SL-U UEs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
· Option 2: SL UE clusters (R1-2203146)
[image: 捕获]
· Indoor layout and UE dropping model with N = 3 or 6 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
· For coexistence, there are two operators to model two RATs at a time, where the red one is Wi-Fi AP or NR-U gNB. NR-U UE / Wi-Fi STA are dropped uniformly per gNB/AP.
· Simulation bandwidth can be larger than 20MHz (e.g., 80MHz)
· Channel model follows NR InH Mixed Office model used in NR-U (TR38.889)
· [bookmark: OLE_LINK12]Traffic model 
· Option 1: R17 sidelink commercial traffic model with periodic model 3 with packet size reduced by a factor of (high: 1; mid: 5; low: 10)
· FFS whether/how the PDB requirement can be captured
· Option 2: 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: XR cloud gaming model in TR38.838
· FFS whether/how the PDB requirement can be captured
· 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 NR-U / WiFi transmissions (as per TR38.889)
· Layout option 2: Same as layout option 1, but optional modelling
· Note, for the interference traffic model:
· 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). 
· 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)
· Companies should report if they used a different assumption, as an additional evaluation scenario.
· 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
· FFS for groupcast and broadcast
· Fair coexistence criterion between SL-U and the interfering RAT (e.g., according to NR-U TR38.889)



[bookmark: _Ref115434617]Proposal 3: The evaluation methodology in SL-U and TR38.808 can be as a baseline for the SL FR2 evaluation discussion.
Evaluation deployment scenario
Three deployment scenarios were defined in the TR38.808, i.e., indoor office scenario, dense urban scenario, and indoor factory scenario. Considering the SL FR2 is used for some commercial use case as mentioned above, and commercial use case often is scheduled in indoor scenario, it is better to consider the indoor office scenario as the primary deployment scenario. For the Indoor office scenario, there are still multiple deployment scenarios, e.g., scenario Indoor-A with InH open office model, scenario Indoor-B with small InH open office model, scenario Indoor-C with InH open office model, scenario Indoor-D with InH open office model, scenario Indoor-E with InH open office model. Considering SL character, e.g., pair-based communication, the scenario Indoor-E with InH open office model as copied follows in Figure 1 can be as a baseline for the SL FR2 evaluation deployment scenario. 
[image: image001]
[bookmark: _Ref115380529][bookmark: _Ref115424411][bookmark: OLE_LINK11]Figure 1 deployment scenario Indoor-E in TR38.808

Comparing with the SL-U deployment as illustrated in the above agreements, actually, the SL-U deployment scenario also based on the scenario Indoor-E as illustrated in Figure 1 with some modification. So, the following proposal is raised for the SL FR2 deployment scenario:
[bookmark: _Ref115434276]Proposal 4: For SL FR2 deployment scenario, the agreed SL-U deployment scenario or the scenario Indoor-E as defined in TR38.808 can be as a baseline.
Considering SL FR2 discussion in Rel-18 only focus on the licensed band, it does not need to define two operators or RATs for evaluation, and one operator assumption is sufficient. Regarding the indoor size, there is no clear motivation to change the SL-U size since the two methods are used for the commercial use case. Since the indoor size is not changed and only one operator is considered, the number of pairs for SL FR2 should be twice than that of SL-U case total pairs, e.g., 6 SL UE pairs are used for SL FR2 pair-based deployment scenario as illustrated in Figure 2. Besides, the UE’s position including Tx UE and Rx UE shall be random configured to better simulate the real situation.
[image: ]
[bookmark: _Ref115427550]Figure 2 SL FR2 evaluation deployment scenario
[bookmark: _Ref115434625]Proposal 5: For SL FR2, the indoor layout scenario with pair-based topology is used for evaluation deployment scenario.
· The same Indoor layout size, e.g., 80m*100m, is reused for SL FR2 evaluation.
· Only one operator or RAT is considered for the SL FR2 evaluation
· The number of total UE pairs for SL FR2 evaluation is suggest twice larger than SL-U pair, e.g., 6 pairs shall be configured for SL FR2
· The UE’s position in the indoor is random configured.
Besides, cluster-based scenario is agreed for SL-U evaluation. Actually, cluster-based scenario is a typical scenario, especially for the SL commercial use case. For example, the header UE, e.g., the smartphone, can communicate with wearable devices around it via PC5 interface. However, considering the limited meeting time for the SL FR2 evaluation, whether it is feasible to evaluation two deployment scenario simultaneously needs to be further discussed, if it is feasible, the SL-U cluster-based scenario can be as a baseline for SL FR2.
[bookmark: _Ref115434628]Proposal 6: Further discuss whether it is feasible to evaluate the cluster-based topology for SL FR2 deployment scenario. If it is feasible, the SL-U cluster-based scenario can be as a baseline for SL FR2.

Evaluation traffic model
Since the similar commercial use case is considered for SL-U and SL FR2, it is not needed to evaluation different traffic model for the two cases. Besides, reusing the existing SL-U traffic model also can accelerate the SL FR2 evaluation discussion and focus on other critical issue discussion.
[bookmark: _Ref115434631]Proposal 7: The existing SL-U traffic model can be reused for the SL FR2 traffic model, e.g., R17 SL commercial traffic with periodic mode 3, FTP mode 3 and XR cloud gaming model in TR38.838.

Evaluation channel model
Three channel modes are defined in TR38.808, e.g., the InH open office channel model, Dese Urban channel model and Indoor factory channel models. The three channel modes are corresponding to three typical scenarios as mentioned in the above, e.g., indoor office scenario, dense urban scenario, and indoor factory scenario. Since the deployment scenario has been suggested to use the InH open office scenario as analyzed above, the channel mode for the evaluation is natural to consider the InH open office channel model.

[bookmark: _Ref115434634]Proposal 8: The InH open office channel model defined in TR38.808 is recommended for SL FR2 evaluation.

Evaluation performance metric
[bookmark: _Hlk115434171]Regarding the performance metric, it is more relevant with the traffic model and feature characteristic, which means different traffic model may will have specific performance matric. E.g., the UE satisfaction and system capacity as defined in TR38.838 are used for XR traffic evaluation. For SL transmission, the PRR defined in Rel-16 is a widely used performance metric, so, it also can be reused for the SL FR2 evaluation. Besides, the purpose of introducing the FR2 for SL is to increase the maximum data rate for commercial use case, so, the User Perceived Throughput (UPT) as agreed in SL-U can be defined as a metric to evaluate the performance metric. Considering the beam-pair needs more process and will cause latency, e.g., the P1, P2 and P3 for legacy Uu beam pair, it is better to evaluate the latency issue for ensuing better user experience.
[bookmark: _Ref115434637]Proposal 9: The PRR, latency and UPT are suggested as performance metric for SL FR2 evaluation. If the XR traffic model is evaluated, the UE satisfaction and system capacity as defined in TR38.838 is used as performance metric.

3. Conclusion 
In this contribution, it discusses the evaluation methodology of SL FR2, and the following proposals are achieved: 
Proposal 1: The evaluation methodology for SL FR2 shall focus on the commercial use case. 
Proposal 2: For the SL FR2 evaluation, different UE capability including TX and RX UE, e.g., the UE antenna configuration, shall be considered.
Proposal 3: The evaluation methodology in SL-U and TR38.808 can be as a baseline for the SL FR2 evaluation discussion.
Proposal 4: For SL FR2 deployment scenario, the agreed SL-U deployment scenario or the scenario Indoor-E as defined in TR38.808 can be as a baseline.
Proposal 5: For SL FR2, the indoor layout scenario with pair-based topology is used for evaluation deployment scenario.
· The same Indoor layout size, e.g., 80m*100m, is reused for SL FR2 evaluation.
· Only one operator or RAT is considered for the SL FR2 evaluation
· The number of total UE pairs for SL FR2 evaluation is suggest twice larger than SL-U pair, e.g., 6 pairs shall be configured for SL FR2
· The UE’s position in the indoor is random configured.
Proposal 6: Further discuss whether it is feasible to evaluate the cluster-based topology for SL FR2 deployment scenario. If it is feasible, the SL-U cluster-based scenario can be as a baseline for SL FR2
Proposal 7: The existing SL-U traffic model can be reused for the SL FR2 traffic model, e.g., R17 SL commercial traffic with periodic mode 3, FTP mode 3 and XR cloud gaming model in TR38.838.
Proposal 8: The InH open office channel model defined in TR38.808 is recommended for SL FR2 evaluation.
Proposal 9: The PRR, latency and UPT are suggested as performance metric for SL FR2 evaluation. If the XR traffic model is evaluated, the UE satisfaction and system capacity as defined in TR38.838 is used as performance metric.
4. Reference
[1] [bookmark: _Ref68164318]RP-221798, WID revision: NR sidelink evolution, OPPO, RAN#96, Budapest, Hungary, June 06 - 09, 2022.
[2] [bookmark: _Ref115371057][bookmark: _Ref115342745]RP-221938, WID revision: NR sidelink evolution, OPPO, RAN#97-e, September 12 – 16, 2022.
[3] [bookmark: _Ref115376764]RAN1 Chairman’s Notes, RAN1 #110, August 2022.
[4] TR38.808, Study on supporting NR from 52.6 GHz to 71 GHz.
image2.png
80m

60m

120m





image3.png




image4.png




image1.png




