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1 [bookmark: _Ref129681832]Background
RAN#97-e updated the work item on NR sidelink evolution for FR2 licensed spectrum [1]. In 4Q 2022, the work on FR2 will focus only on updating the evaluation methodology for commercial use cases.
	3. 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)
· Focus only on updating the evaluation methodology for commercial deployment scenario in 4Q 2022.
· 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.
· Beam management in FR2 licensed spectrum considers sidelink unicast communication only.


In RAN1#110bis-e, RAN1 made agreements on evaluation parameters, UE dropping model, channel model, antenna model, traffic model and performance metric for both indoor scenario and outdoor scenario [2]. Only two FFSs remain to be resolved. In this contribution, we will focus on these two remaining issues, i.e., cluster-based topology defined for SL-U and the performance metric of UE satisfaction for XR traffic evaluation. 
2 UE topology for indoor scenario
A pairs-topology and a cluster topology are defined in SL-U for indoor scenarios. In RAN1#110bis-e [2], pairs-topology is further supported for indoor commercial deployment scenario for sidelink operation on FR2, as the following agreement captured, but the FFS, whether to consider the cluster-based topology, needs to be discussed.
	Agreement
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2
· Reuse indoor layout defined for SL-U with pairs topology and without WiFi nodes 
· FFS: total number of UEs deployed in the layout
· Companies should report how UEs are paired
· FFS: whether to consider the cluster-based topology defined for SL-U
· Note: for the evaluation, there is no Uu link in this indoor layout


 
Figure 1 depicts the cluster-based topology layout defined as SL-U, and UE dropping model with N = 3 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. And there is no overlapping among the N clusters.
[image: C:\Users\x00671521\Desktop\RAN1#110bis-EVM&eSL02.jpg]
Figure 1 Example of indoor UE cluster-based topology for SL-FR2
The cluster-based topology can be regard as a topology consist of multiple single UE pairs, i.e. a UE with different UEs separately formatting multiple UE pairs. This scenario does exist in real deployment, where a smart phone can connect to multiple FR2 device such as VR glasses. However, considering the hardware complexity and devices cost, such deployment might be not quite universal. Therefore, it may be optional to consider cluster-based topology in addition to UE pairs-topology which is a mandatory topology for simulation.
[bookmark: _Ref117259559][bookmark: _Ref117269442][bookmark: _Ref117698676]Proposal 1: Cluster-based topology can be supported additionally as optional, where the pairs topology agreed in RAN1 #110bis-e is the baseline.
3 Performance metric of UE satisfaction
In RAN1#110bis-e [2], the following agreement on performance metric is made, but the FFS need to be discussed, we give some analysis as follow,
	Agreement
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, performance metric includes UPT, latency and PRR which regards the packet whose delay exceeding the remaining PDB as transmission failure. 
·  FFS: UE satisfaction as section 7.2 in TR 38.838 for XR traffic evaluation


For XR, UE satisfaction is defined as follow,
	(below is copied from TR 38.838)
…
7.2.1	UE satisfaction
A UE is declared as a satisfied UE if all the considered streams meet their own PER and PDB requirements, i.e., more than a certain percentage of packets are successfully transmitted within a given air interface PDB. Specifically, we have followings depending on the evaluation directions considered.
-	In DL-only evaluation, only DL streams are considered when identifying UE satisfaction.
-	In UL-only evaluation, only UL streams are considered when identifying UE satisfaction.


For XR, UE satisfaction metric measures the quality of a link, i.e., how many packets are successfully transmitted within a given PDB. In SL, PRR can also reflect the quality of PC5 link, which is defined as follow,
	(below is copied from TR 37.885)
…
Packet reception ratio (PRR) has two types and is defined as follows:
-	PRR type 1: For one Tx packet, the PRR is calculated by X/Y, where Y is the number of UE/vehicles that located in the range (a, b) from the TX, and X is the number of UE/vehicles with successful reception among Y. CDF of PRR and the following average PRR are used in evaluation
-	CDF of PRR with a = 0, b = baseline of 320 meters for highway and 150 meters for urban. Optionally, b = 50 meters for urban with 15 km/h vehicle speed.
-	Average PRR, calculated as (X1+X2+X3….+Xn)/(Y1+Y2+Y3…+Yn) where n denotes the number of generated messages in simulation. with a = i*20 meters, b = (i+1)*20 meters for i=0, 1, …, 25
-	PRR type 2: For one Tx packet, the PRR is calculated by S/Z, where Z is the number of UEs in the intended set of receivers, and S is the number of UE with successful reception among Z.
-	Unicast is the special case where Z includes a single UE, where the PRR is average of packets of the unicast link


[bookmark: _Ref117259085]Therefore, UE satisfaction as defined for XR is not needed for SL FR2 since PRR can already reflect this.
[bookmark: _Ref117699395]Proposal 2: For SL FR2, UE satisfaction as section 7.2 in TR 38.838 for XR traffic evaluation is not needed.
4 Conclusions 
This contribution includes our considerations on evaluation methodology for SL-FR2, mainly focuses on the UE topology for indoor hotspot scenarios and the performance metric of UE satisfaction for XR traffic.
Based on discussions above, we have following proposals:
[bookmark: _GoBack]Proposal 1: Cluster-based topology can be supported additionally as optional, where the pairs topology agreed in RAN1 #110bis-e is the baseline.
Proposal 2: For SL FR2, UE satisfaction as section 7.2 in TR 38.838 for XR traffic evaluation is not needed. 
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