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Introduction

Substantial progress was made in RAN1#106-e towards finalizing the XR evaluation methodology and modeling assumptions. For XR coverage evaluations, two optional methodologies were agreed. In this contribution, we provide our views on XR mobility evaluations in the R17 SI.



XR mobility evaluation

In RAN1#104b-e, RAN1#105-e and RAN1#106-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.

Based on existing RAN4 requirements (38.133), HO interruption times during mobility events will be at least 35-40 msec’s. Interruption times may be higher depending on side conditions. CHO may bring a small reduction by some 5-10 msec’s. 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 will incur additional delays and will also contribute to user perceptible buffering delays.

In summary, XR services are expected by mobility events. 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. However, we do not identify anything that is XR-specific to interruption time observed during mobility events. For typical AR scenarios, mobility events will not degrade performance more than for ”regular” DL & UL data, e.g., eMBB. Available 3GPP features such as Rel-16 DAPS or Rel-17 MIMO enhancements provided improved support on top of Rel-15 NR for inter-cell mobility handling.

When considering XR-specific DAPS extensions such as FR1 CA or DAPS in FR2, these were already considered in Rel-16, but were not pursued due to substantial UE complexity requirements. Typical expected XR device form factors are even less tolerant towards increased implementation requirements than smartphones. When considering the available band combinations in FR1 allowing for meaningful bandwidth expansion by operators in the context of XR, an overall benefit to extend CA support for DAPS is questionable.

In the past, UE enhancements to mobility in RRC_CONNECTED state have been extensively evaluated in RAN2 and RAN4. System-level simulations to evaluate mobility enhancements are necessarily dynamic in nature and require heavy simulation work. The 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. 

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 Rel-17 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 and handover events. 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 1
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 views on XR mobility evaluations in the R17 SI. We propose

Proposal 1
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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