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Introduction

Substantial progress was made in RAN1#105-e towards finalizing the XR evaluation methodology and modeling assumptions. In this contribution we provide our views on remaining open issues.



Coverage evaluation

In RAN1#105-e, the methodology for XR coverage evaluations was discussed. The following proposal was made [4] and left for further discussion in RAN1#106-e.

(Coverage evaluation methodology)
For XR/CG in DL or UL, coverage is defined to be the A-percentile point in CDF of Coupling gain for the “satisfied” UEs, with #UEs per cell = B, for a given XR application (AR/VR/CG) in a given deployment scenario (DU/InH/UMa)
· A = [5], other value can also be reported
· FFS: Value of B, e.g. B = 1, capacity, etc.
· Note: Coupling gain for coverage evaluation is defined as the ratio of received and transmitted power measured in dB, and includes antenna gains, path loss, shadowing, indoor- or body loss, etc. Example of coupling gain can refer to TR 37.910.
An alternate method could be to use the “traditional” method such as what is used in the CE study/work item.

Coverage evaluation in the case of XR is only meaningfully conducted from the perspective of service coverage. Average bit rates and the variation of instantaneous bit rates with XR can be very high. Service coverage is typically tied to a certain DL or UL bit rate under the constraint that a PDB must be met. For example, service coverage for provisioning of a 50 Mbps DL data rate under a PDB constraint of 60 ms will result in an MPL value that is representative of service coverage. It makes therefore sense to evaluate XR service coverage under the same PDB constraints as used for capacity evaluations, e.g. A=5 and using the same PDB criteria per XR service/user.

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 or basic coverage for successful connection establishment in DL and UL and low rate services like VoIP or low-/medium rate data. Also note that 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.

Re-using the agreed-upon system evaluation methodology for XR capacity also for XR coverage is not meaningful when B=capacity. There is currently no consensus and a lot of variability in what company results report as capacity, e.g. from 3-8. For a fully loaded system, the XR service will fail mostly because of interference. It is therefore questionable whether B=capacity represents much additional usefulness when reasoned in terms of XR coverage. When B=1 is chosen to evaluate XR coverage, the least inter-cell interference is observed in the system-level evaluations, so the metric comes closest to service coverage and results are easier to align between companies.   

Proposal 1
XR coverage system-level evaluations use A=5, re-use PDB assumptions from capacity evaluations and assume low-load, e.g. B = 1.

Mobility evaluation

In RAN1#104b-e and RAN1#105-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.

In the past, mobility control for UEs in RRC_CONNECTED state and any enhancements to mobility have been evaluated in RAN2 and RAN4. System-level simulations to evaluate mobility enhancements are necessarily dynamic in nature and require heavy simulation work. The current TU allocations to complete the XR SI in R17 do not allow to conduct SLS with the same ambition level as done for past mobility enhancements. 

Based on existing RAN4 requirement, HO interruption times during mobility events will be at least 35-40 ms and higher depending on side conditions (38.133). CHO may bring a small reduction by some 5-10 ms. DAPS interruption time can be only in the order of a few msec’s over the Uu. However, UL packet forwarding to the UPF with DAPS incurs additional delays and also contributes to interruption time because the end-to-end delay budget for an XR frame can’t be met. It is clear that HO interruption time due to Uu and network will materially impact XR services. For example, at 60 fps the average arrival time per XR frame will be 16-17 msec’s. It can be expected that the PDB for at least 2 or more likely 3 frames cannot be met in case of a mobility event.

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 first 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, XR mobility performance despite clearly recognized issues during mobility events does not need to be the first priority.

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. Fully dynamic system-level simulations comparable to past RAN2 and RAN4 work are not in reach with the current R17 SI TU allocations. One way to analytically capture XR mobility performance is to include tables documenting the expected number of lost XR frames for some important deployment cases such as R15-based mobility & CHO & FR1 frequency-synchronous operation (38.133).

Proposal 2
System-level evaluation of mobility for XR devices is de-prioritized and XR mobility performance is captured analytically in TR 38.838.



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
XR coverage system-level evaluations use A=5, re-use PDB assumptions from capacity evaluations and assume low-load, e.g. B = 1.

Proposal 2
System-level evaluation of mobility for XR devices is de-prioritized and XR mobility performance is captured analytically in TR 38.838.
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