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[bookmark: _Toc54284037]1. Introduction
At RAN1 #103-e, a number of agreements were reached concerning the evaluation methodology for XT study, in this contribution we provide our views on the open issues.
Review on agreements on evaluation methodology

Agreement:
Baseline power evaluation methodology
If UE power consumption is agreed as a KPI for evaluation of XR performance over NR,TR38.840 is the baseline methodology potentially with some modifications if necessary.  RAN1 aim to minimize modeling effort. For example, the following aspects can be considered for further discussion but not limited to.
·        FFS whether/how to model UE power consumption for UE tx power other than 0dBm and 23dBm,
·        FFS whether/how to model UE power consumption for UL slots that are not defined in TR38.840
·        FFS whether/how to model UE power consumption for ‘S’ slot
·        FFS whether/how to model UE power consumption for 400MHz in FR2 including scaling rule for FR2 BWP adaption.
·        FFS whether/how to model UE consumption for the corresponding number of Tx antennas
·        FFS whether/how to model the UE power consumption for UE tx power under FR2
 
Agreement:
· RAN1 continues to discuss evaluation methodologies for UE power consumption and system capacity.
· RAN1 is to discuss whether/how to study/evaluate mobility and coverage at a later stage, e.g., starting from Q1 2021.

As captured in the SID of Rel-17 XR study:

In addition to Smartphone based XR, XR experience is increasingly expected to be delivered via Head Mounted Displays (HMDs). The power considerations for HMDs are different from those of Smartphones. In particular, the power dissipation of AR glasses can be significantly lower than that of a smartphone, if the AR glass form factor is similar to that of prescription glasses and is expected to be worn for long durations. The AR glasses can have an embedded 5G modem providing 5G connectivity, or the AR glasses can be tethered (USB, Bluetooth, or WiFi) to a Smartphone for 5G connectivity. In both cases, the 5G connection must carry AR application traffic, and the UE power consumption from that traffic has a significant bearing on the viability of such AR glasses products. 
Further, the AR computation can be split between the AR glasses and Edge servers as discussed before. The computation split can reduce the overall power consumption on the device if the resulting traffic from the computation split does not increase the UE power consumption significantly.   
In the case of Cloud Gaming, the device is expected to be a Smartphone or Tablet. The power consumption and battery life of the device for a long duration Cloud Gaming experience is an important aspect to consider. 
As such, power consumption is an important factor for XR and Cloud Gaming.























UE power consumption is a very important aspect to be studied in XR. A legitimate question is given the Rel-16 UE power saving work item and the ongoing Rel-17 UE power saving work item, what new problem can be identified and whether new insights can be gained from the study.  Perhaps that is also behind the reservation for some companies on listing UE power consumption as a KPI. While we don’t have the definite answer for that, an inspection of the XR traffic arising from discussion from SA4 shows that XR traffic does have some characteristics not encountered previously, pointing to further enhancement tailored for XR traffic is possible for UE power consumption and system capacity, whether such potential enhancements lead to normative work in the future should be answered in part by rigorous XR study in Rel-17, by not including UE power consumption in the study certainly does not help address these important questions. We encourage companies to be more open to the study of the UE power consumption aspect. 

We have 
Proposal 1: UE power consumption evaluation is part of XR study.

Note in previous UE power consumption study, system level simulation has not been mandated. Considering at least system capacity and UE power consumption should be studied for the initial stage, also allowing companies to leverage existing evaluation tools, we propose it is not necessary to mandate system level simulation evaluation be used for UE power consumption. We have

Proposal 2: System level evaluation is not mandated in the UE power consumption study.

 
 Regarding the agreements from RAN1 103-e:
Agreement:
Adopt the following TDD configuration for XR/CG evaluation
· FR1:
· Option 1: DDDSU
· Option 2: DDDUU
· FR2:
· Option 1: DDDSU
FFS detailed S slot format
Note: Other TDD configuration or FDD can be optionally evaluated.

It is clear from some XR applications, uplink is not just used to carry pose information; and substantial traffic is carried for video, audio and data streams in the uplink. Considering both DL and UL traffic should be evaluated for those cases, we have 
Proposal 3: For AR2 (XR conservational), FR1 Option 2 (DDDUU) is used for the evaluation of AR2.
 

On the agreement below, which was reached also in RAN1 103-e:
Agreement:
The following aspects are to be discussed after traffic model is stable.
· For the system capacity definition, how to determine whether a UE is satisfied or not is to be deferred until the exact traffic model along with how to measure E2E user experience is available.  Additional metrics to be collected will be further discussed after traffic model is stable.
· Various options for traffic arrival offset among UEs per cell were proposed by companies, e.g., even offset, random offset, no offset. It will be discussed after traffic model is determined.

As can be seen in the traffic models [2], there can be multiple data flows in both downlink and uplink. In reality, the UE experience is affected by how QoS requirements are met for each data flow, e.g. reliability and latency requirements need to be met for video, audio and data streams; if the requirements for the video stream are met but the requirements for audio and other streams are not met the UE experience can be compromised. From that, we propose a UE is deemed satisfied if the QoS requirements for all its data flows are met. We have

Proposal 4: propose a UE is deemed satisfied if the QoS requirements for all its data flows are met.

There were discussions on the UE antenna configurations at RAN1 #103-e, with following agreement:
Agreement:
UE antenna parameters for XR/CG evaluations are as follows
· FR1:
· Baseline: 2T/4R, (M, N, P, Mg, Ng; Mp, Np) = (1,2,2,1,1;1,2), (dH, dV) = (0.5, N/A)λ
· Optional: 4T/4R, 1T/2R, 2T2R
· FFS FR2: down-selection between the next two options. Please indicate if you have preference.
· Option 1 (Follow Rel-17 evaluation methodology for FeMIMO in R1-2007151)
· (M, N, P)=(1, 4, 2), 3 panels (left, right, top)
· (Mp, Np) is up to company. Need to be reported with simulation result.
· Option 2 (from TR 38.802 – developed in Rel-14)
· 4Tx/4Rx: (M, N, P, Mg, Ng; Mp, Np) = (2,4,2,1,2;1,2), (dH,dV) = (0.5, 0.5)λ, the polarization angles are 0° and 90°
 

Antenna configurations and channel bandwidth affect significantly throughput supported with AR devices. While assuming an antenna configuration such as 4T/4R may lead to favorable evaluation results for XR applications, but such configuration may be not supported practically due to consideration such as form factor and battery life.  Consequently, it is reasonable to explore more basic configurations which can support the required XR applications already.  Among the optional UE antenna parameters, 1T/2R should be prioritized. We have

Proposal 5: Among the optional UE antenna parameters, 1T/2R should be prioritized.

[bookmark: _Toc54284050]Conclusion
In this contribution we provide our views on XR evaluation methodology. We have 
Proposal 1: UE power consumption is listed as a KPI for XR study.

Proposal 2: System level evaluation is not mandated in the UE power consumption study.

Proposal 3: For AR2 (XR conservational), FR1 Option 2 (DDDUU) is used for the evaluation of AR2.

Proposal 4: propose a UE is deemed satisfied if the QoS requirements for all its data flows are met.

Proposal 5: Among the optional UE antenna parameters, 1T/2R should be prioritized.
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