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Introduction

Substantial progress was made in RAN1#104b-e towards finalizing the XR evaluation methodology and modeling assumptions [1]. In this contribution we provide our views on remaining open issues.


Evaluation methodology and assumptions

2.1 Mobility evaluation

In RAN1#104b-e, the need for XR mobility evaluations was discussed. Consistency of service is one key requirement for XR and CG type of applications. Like for other wireless applications when users are “on the move”, it is important that mobility events are not disruptive to ongoing sessions. The SID identifies mobility as one important aspect of XR and CG performance, but the SID objectives do not require corresponding system-level evaluation.

The current bottleneck for XR type of devices is still display and rendering technology or the form factor of such devices which often limit the practical use of such devices to low-mobility scenarios or eliminate the need for a cellular modem altogether. Over time, this may change. Therefore, ensuring mobility and consistency of service is of most immediate interest when considering CG or AR type of use cases at pedestrian or city-grid vehicular speeds. 

In this logic, the focus of the XR and CG system-level evaluations in the context of the R17 SI is on indoor and dense urban scenarios where user mobility is limited. Therefore, also in the same logic as for R17 FeMIMO, it is not necessary to conduct mobility evaluations.

In our view, it is important to describe and capture in the TR observations about tolerance of XR and CG type of applications with respect to mobility & handover events. For example, R16 2-step RACH will still result in interruption time and loss of codec packets upon connection to a target cell. Similarly, R16 DAPS has practical limitations such as that it cannot be used with CA or DC setups [4]. 

Proposal 1
System-level evaluation of mobility for XR devices is de-prioritized and captured analytically in TR 38.838.

2.2 Coverage evaluation

In RAN1#104b-e, the need of XR coverage evaluations was discussed. In the UL, some XR and CG applications require high throughput and low latency. In general, NR UL performance at cell edge can be quite different per operator and deployment depending on many factors such as network dimensioning and site planning. The desirability of low Tx power XR device categories for special use form factors further complicates DL and UL coverage evaluation.

In our view, the R17 XR SI should focus on a baselining of capacity and UE power-consumption analysis and on the challenge to produce an aligned set of system-level evaluation results for the purpose of SI completion. Similar to mobility, UL coverage considerations are important and should be captured, but can be handled analytically in the TR for a small representative set of codec and stream configurations using link-level results.

Re-use of the evaluation methodologies in TR 38.830 is unsuitable for the purpose of XR. Here, UL coverage is mostly reasoned from the perspective of cell edge coverage for successful connection establishment in DL and UL and basic services like VoIP or low-rate data at cell edge in coverage. The currently agreed XR evaluation scenarios are not of any particular concern in terms of coverage, i.e., they represent dense and traditionally interference-limited deployments.

Proposal 2
System-level evaluation of coverage for XR devices is de-prioritized; coverage analysis for selected code streams can be added to TR 38.838 using link-level evaluations.

2.3 UEs with less than 0 dBm Tx power

One issue discussed in RAN1-104b-e was the need and how to model UEs with Tx power < 0 dBm.

Such UEs can adopt the power model of UEs transmitting at 0 dBm, given that this value is readily available with the RAN1-104b-e agreement to use linear interpolation or to simply consider 2 Tx power values at 0 and at 23 dBm. Note that this approach was also taken in the R16 Power-saving SI.

Proposal 3
UEs with observed Tx power < 0 dBm should be modeled at system-level by reusing the power model of 0 dBm.

2.4 UE power model for FR2 

Another issue discussed in RAN1-104b-e were the UE power model and scaling factors of the baseline 1 TX power model. Several contributions discussed this issue in detail. It is clear that “relative” power and absence of an associated Tx power value for FR2 provided in 38.840 is of little help.

Since the power modeling for FR1 with the possibility of linear interpolation has been agreed, a same approach can be kept for FR2. However, EIRP instead of Tx power should be used, because it is a more representative metric due to the much larger number of antenna elements and array gains with FR2 when compared to FR1.

However, the priority for the R17 XR SI should be performance evaluation when operating in FR1. More fundamental issues like mobility handling or coverage layer fallback need to be addressed when using XR or CG type of applications on FR2.

Proposal 4
The UE power model for FR2 should use linear interpolation based on EIRP instead of Tx power.


Conclusions

In this contribution we provide our view on several remaining open issues for the XR evaluation methodology and modeling assumptions. We propose,

Proposal 1
System-level evaluation of mobility for XR devices is de-prioritized and captured analytically in TR 38.838.

Proposal 2
System-level evaluation of coverage for XR devices is de-prioritized; coverage analysis for selected code streams can be added to TR 38.838 using link-level evaluations.

Proposal 3
UEs with observed Tx power < 0 dBm should be modeled at system-level by reusing the power model of 0 dBm.

Proposal 4
The UE power model for FR2 should use linear interpolation based on EIRP instead of Tx power.
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